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__Statutory hammer 
 Acceptance The approving agency simultaneously transmits its notice to both the applicant and the OEQC that 

it failed to timely make a determination on the acceptance or nonacceptance of the applicant's FEIS 
under Section 343-5(c), HRS, and that the applicant’s FEIS is deemed accepted as a matter of law. 

__Section 11-200-27 
 Determination  The approving agency simultaneously transmits its notice to both the applicant and the OEQC that 
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determines that a supplemental EIS is not required.  No EA is required and no comment period 
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Summary (Provide proposed action and purpose/need in less than 200 words.  Please keep the 
summary brief and on this one page): 
 
Forest City Hawaii Kona, LLC is proposing to convert an existing exploratory well (Keōpū Well 
#4,State Well No. 3957-05) in North Kona, Island of Hawaiʻi, to a production well to serve as an 
additional water source for the Hawai‘i County Department of Water Supply’s (DWS) system.  When 
completed, the new production well and associated control building, booster pump, and transmission 
lines will be turned over to the County DWS for full operation. 
 
Improvements that will be required consist of the following:   

• Installation of a 1,050 gallons per minute (GPM) pump in the Keōpū Well #4  
• Construction at the Keōpū #4 well site of a control building to house the motor control center 

for the pump and a chlorination water treatment system.   
• Grading and paving of the existing 900-foot-long access road between the Keōpū #4 well site 

and Māmalahoa Highway.   
• Installation of a 12-inch, 890-foot-long pipeline from the Keōpū #4 well site to the existing 

County of Hawaiʻi Department of Water Supply (DWS) 1.0 million gallon (MG) Keōpū 
storage reservoir.   

• Construction at the Keōpū reservoir site of a booster pump station,  
• Installation of a 16-inch, 3,600-foot-long pipeline in the Māmalahoa Highway roadway.   
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PROJECT SUMMARY 

Project: Keōpū Well #4 Pump and Transmission Lines 

Proposing Applicant: Forest City Hawaii Kona, LLC 

Approving Agency: County of Hawaiʻi Department of Water Supply  

Location: 

The Keōpū #4 Well Site is located along Māmalahoa 
Highway approximately 3.3 miles south of the 
Māmalahoa Highway- Palani Road Junction.  The well’s 
associated water transmission pipelines will be located 
within the Māmalahoa Highway roadway and within a 
new access road between Keōpū Well #4 and the existing 
Keōpū production well and 1.0 MG reservoir. 

Project Description: 

Forest City Hawaii is proposing to convert an existing 
exploratory well (Keōpū Well #4,State Well No. 3957-
05) in North Kona to a production well to serve as an 
additional source to the Hawai‘i County Department of 
Water Supply’s (DWS) system currently serving the 
North Kona District of the island of Hawai‘i. When 
completed, the new production well and associated 
control building, booster pump, and transmission lines 
will be turned over to the County DWS for full operation. 

Associated Actions Requiring 
Environmental Assessment: 

Use of State Property 
Use of County of Hawaiʻi Property   
Use of State Funds 

Tax Map Keys: All portions 
7-4-002:999; 7-5-001:115; 7-5-001:159, 160, 161, and 
162; 7-5-002:999; 7-5-013:022, and 7-5-024:999 

Judicial District: North Kona 

State Land Use Districts: Agriculture and Conservation  

County Zoning: A-1a, A-5a, and roadway 

Potential Required Permits & 
Approvals: 

 Chapter 343 Environmental Assessment   
 Conservation District Use Permit Extension 
 National Pollutant Discharge Elimination System – 

Notice of Intent [Construction] (NPDES-NOI[C])    
 Water Use Permit 
 Water Pipeline Installation 
 Well Construction & Pump Installation Permits 
 Underground Injection Control Permit 
 Conditional Approval, New Potable Water Source 
 Noise Permit and/or Noise Variance  
 County Plan Approval (Planning Department) 
 Subdivision 
 Grubbing, Grading, and Stockpiling Permits   
 Building Permits   
 Construction within County Road right of way 



 

Anticipated Determination: Finding of No Significant Impact 

Parties Consulted: 
Hawaiʻi Housing Finance and Development Corporation 
(HHFDC), DWS 

Consultant: 

Planning Solutions, Inc. 
210 Ward Avenue, Suite 330 
Honolulu, HI 96814 
Contact:  Perry White (808-550-4483) 
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1. DESCRIPTION OF PROPOSED ACTION 

1.1 PROJECT OBJECTIVES AND OVERVIEW  
The objectives of the proposed project are listed in Table 1.1.   

Table 1.1 Project Objectives 

Objective Definition 

1 
To develop a supplemental source of potable water (capacity at least 1.0 
million gallons per day, MGD) for the North Kona Water System 

2 

To supply the Kamakana affordable housing development (referred to herein 
as the “Kamakana Project”) planned by the Hawaiʻi Housing Finance and 
Development Corporation (HHFDC) in cooperation with Forest City Hawaii 
Kona, LLC (Forest City Hawaii) 

3 To minimize disruptions to public and private properties 

4 To avoid or minimize adverse environmental impacts 
Source:  Tom Nance Water Resource Engineering 

 

Improvements that will be required to develop the new source of drinking water will consist of the 
following (see Figure 1.1 and Figure 1.2):   

 Installation of a 1,050 gallons per minute (GPM) pump in the Keōpū Well #4 (State Well No. 
3957-05).  The 18-inch cased well was drilled and pump tested in 2003.   

 Construction at the Keōpū #4 well site of a control building to house the motor control center for 
the pump and a chlorination water treatment system.  Water for the chlorination system will come 
directly from the well.   

 Grading and paving of the existing 900-foot-long access road between the Keōpū #4 well site and 
Māmalahoa Highway.   

 Installation of a 12-inch, 890-foot-long pipeline and access road from the Keōpū #4 well site to the 
existing County of Hawaiʻi Department of Water Supply (DWS) 1.0 million gallon (MG) Keōpū 
storage reservoir.  The section of road that crosses the intermittent drainage way will be reinforced 
with concrete and riprap to prevent potential washouts within the flood zone.  Easements with the 
private property owner (TMK: 7-5-001:159) are currently being negotiated.   

 Construction at the Keōpū reservoir site of a booster pump station, consisting of three 875 GPM 
pumps (two operating, one standby).  These pumps each will be only 20 HP, and no upgrading of 
the existing electrical supply will be necessary.   

 Installation of a 16-inch, 3,600-foot-long pipeline in the Māmalahoa Highway roadway, starting at 
the intersection of Keōpū Mauka Drive and going northward to the present end of the existing 16-
inch main pipeline within the Māmalahoa Highway roadway.   

HHFDC completed a Final Environmental Assessment/Finding of No Significant Impact (FEA/ 
FONSI) in 2010 (HHFDC, 2010) for a plan to utilize the exploratory Keōpū Well #4 for the 
Kamakana Project, called at that time the Keahuolū Project.  The plan at that time was to construct a 
higher-capacity pump (1,400 GPM) in the Keōpū Well #4, build a new storage reservoir (2.0 MG) 
above the well site, install a pipeline from the reservoir to Māmalahoa Highway, and install a much 
longer length of pipeline (~7,000 ft.) in the Māmalahoa Highway roadway.  The present plan involves 
substantially less construction and, with the booster pump at the existing production Keōpū Well and 
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reservoir site, enables full use of both the exploratory Keōpū Well #4 and DWS’s existing Keōpū 
Well (State Well No. 3957-01).   

In order to avoid unnecessary duplication of effort, this report draws on information and analysis in 
the 2010 FEA/FONSI for those elements of the project that are unchanged.  The revised plan achieves 
the same objectives as the original project, but will require substantially less construction and cost 
than the original plan.   

1.2 HHFDC’S KAMAKANA VILLAGES PROJECT 
In 2007, HHFDC prepared a master plan for a residential community of up to 2,330 residential units, 
a commercial/retail district, a civic square, school site, neighborhood parks, an archaeological 
preserve, and landscaped buffers and open space.  The project was originally called the Keahuolū 
Project and is now called the Kamakana Villages Project.  An Environmental Impact Statement (EIS) 
was prepared in late 2007 for the project, and on October 8, 2008, a notice of the acceptance of the 
Final EIS was published in the Office of Environmental Quality Control’s (OEQC) bi-monthly 
Bulletin, The Environmental Notice.   

1.3 PROPOSED ACTION 
The exploratory Keōpū Well #4 is located mauka of Māmalahoa Highway at the 1,601-foot elevation 
of the Hienaloli 1-6 land tract in North Kona (see Figure 1.1 and Figure 1.2).  The 1,781 foot-deep 
well extends 180 feet below mean sea level (msl).  The upper 1,641 feet of the well hole is lined with 
1,561 feet of steel casing above 80 feet of perforated casing; the bottom 140-foot length is uncased.  
The pump used for initial pump tests at the time the well was drilled has been removed, and the well 
is presently capped.  As indicated in Figure 1.2, portions of three parcels (TMKs:  7-5-001:115, 7-5-
001:159, and 7-5-013:022) will be affected by grading activities.   

Forest City Hawaii is proposing to install the well and dedicate it to DWS for use as a production well 
capable of producing up to 1.5 MGD.  Outfitting the well for production will require installation of a 
submersible pump (see Figure 1.3).  The pump will be operated by electricity that will be brought to 
the site from the existing Hawai‘i Electric Light Company (HELCO) power line along Māmalahoa 
Highway via a new overhead power line following the well access road.  A control building (Figure 
1.4 and Figure 1.5) will be constructed to provide control and monitoring of well operations; it will 
also include a chlorination unit and backup generator.  A chain link fence will be erected around the 
well and control building and the reservoir for security purposes.  Installations at the wellhead of 
Keōpū Well #4 will include a concrete well pad and various pipes, valves and other controls (see 
Figure 1.6).  The project will also include a booster pump station (Figure 1.7) and electrical control 
building (Figure 1.8), to be installed at the existing Keōpū production well and reservoir site.  This 
pump will provide sufficient pressure to ensure transmission of water into the DWS North Kona 
distribution system.  Though detailed design of these structures has not been completed, they are 
expected to have the following dimensions:   

 Keōpū Well #4 Control Building:   20’-8” x 31’-4”  

 Keōpū Well Booster Pump: 14’ x 19’  

 Keōpū Well Electrical Control Building 10’-8” x 26’  

 Keōpū Well #4 Well Head Installations 26’-6” x 10’ 

As shown in Figure 1.2, an existing 900-foot long dirt jeep road from Māmalahoa Highway to the 
Keōpū Well #4 site will be graded and paved to provide improved access for facility monitoring and 
maintenance purposes.  Another approximately 890-foot long, paved access road and water 
transmission line will be installed from the new production well facility to the existing Keōpū 1.0 MG  
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Figure 1.1 Location Map   
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Figure 1.2 Keōpū Well Sites   
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Figure 1.3 Cross-Sections of Keōpū Well #4  
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Figure 1.4 Keōpū Well #4 Control Building (Plan Views) 
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Figure 1.5 Keōpū Well #4 Control Building (Building Sections and Exterior Elevations) 
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Figure 1.6 Keōpū Well #4 Well Head Installations 
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Figure 1.7 Booster Pump Installation at Existing Keōpū Well and Reservoir Facility 
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Figure 1.8 Electrical Building at Existing Keōpū Well and Reservoir Facility 
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reservoir.  A section of the access road will require crossing an existing natural drainageway; a 
concrete ford crossing is proposed for that location.  Power and telecommunication lines will be 
installed on utility poles following the new driveway from Māmalahoa Highway to the Keōpū Well 
#4 site.   

As shown in Figure 1.1, the project includes installation of a 16-inch diameter line along Māmalahoa 
Highway from an existing 12-inch line at the intersection of Keōpū Mauka Drive and Māmalahoa 
Highway to an existing 16-inch County line in North Kona’s Kamakana land tract, a distance of 
approximately 3,600 feet.  The new line will be located entirely within the existing County road right 
of way.  For comparison, the original project involved the installation of 3,400 feet of additional 
pipeline along Māmalahoa Highway from Keōpū Mauka Drive and then along the access road to the 
new well installation, a total distance of about 7,000 feet.   

1.4 ESTIMATED COST AND SCHEDULE   
The order-of-magnitude cost for construction of the production well, control building, reservoir, and 
associated facilities, in addition to the water line along Māmalahoa Highway, is approximately $8 
million in 2014 dollars.  In contrast, the original project, that included installation of significantly 
more pipeline and a 2.0 MG reservoir, was estimated to cost over $13 million in 2009 dollars 
(HHFDC, 2010).   

Forest City Hawaii anticipates that work on the well and water lines discussed in this report will 
commence within one year of the date it receives its last infrastructure approval and will be 
completed within approximately two years from that time.   

1.5 OWNERSHIP AND REQUIRED LAND USE APPROVALS  
The Keōpū #4 well site and its access road are located on State Conservation land (TMK:  7-5-13: 22; 
see Figure 1.2).  It is owned by the State of Hawai‘i (encumbered by Executive Order No. 4166 to the 
State Division of Forestry and Wildlife of the Department of Land and Natural Resources-hereinafter 
“DOFAW”).  Forest City Hawaii (FC), through HHFDC has obtained a Conservation District Use 
Permit (CDUP) from the Board of Land and Natural Resources (BLNR) to enter the site and develop 
the well.  Because of the schedule delays experienced for this project, Forest City Hawaii obtained 
approval from BLNR on October 10, 2014 to extend this CDUP to complete the project.  Forest City 
Hawaii has obtained approval from the owners of the adjacent parcels (por. TMKs:  7-5-001:159, 
160, 161, and 162) to obtain the proper access rights for completion of the project.  It also has the 
approval of DWS to install the new booster pump, control building, and associated equipment at the 
existing production Keōpū Well and reservoir site (TMK:  7-5-001:115), subject to the issuance of a 
Finding of No Significant Impact (FONSI) for this project.    

Once conversion of the well is completed, Forest City Hawaii plans to turn over the facility to DWS 
for ownership and operation.  Costs of this Project will be borne solely by Kamakana Villages 
(FC/HHFDC) and upon completion, all facilities and supporting land rights associated with the 
Project will be dedicated to DWS at no charge.  In consideration, a share of approved construction 
costs (to be determined by DWS after completion of the well project) will be credited back to 
HHFDC/FC towards water credits to be purchased to support affordable housing and other 
community elements at Kamakana Villages.   

DWS, Forest City and HHFDC will have an agreement whereby, in accordance with DWS Rules and 
Regulations, a specified number of water credits will be allocated to the Forest City/HHFDC 
development as offsets against the developer’s share of the cost of capital expenditures for the public 
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water system and debt service.  In the case of the Keōpū #4 Well, the number of water credits 
allocated to the Forest City/HHFDC development will be less than the full capacity of the well.  

The transfer of ownership to DWS would first require a description of the site for the well and 
reservoir facilities and a possible easement for the access road.  Once a Finding of No Significant 
Impact for the project is obtained, a modified water agreement with DWS has been finalized, and any 
other required discretionary permits are acquired, Forest City Hawaii will then request withdrawal of 
the site from DOFAW’s forest reserve and EO No. 4166, create a parcel for the site through the 
subdivision process, and set aside the site or parcel to DWS by a new Executive Order.   

The other proposed pipeline will be located within Māmalahoa Highway roadway, an existing County 
road right of way, and installation of the waterline will require approval from the County of Hawai‘i 
Department of Public Works (DPW).  When completed, the new lines also will be turned over to the 
County DWS for ownership and maintenance.   
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2. ALTERNATIVES CONSIDERED  
Title 11, Chapter 200 of the Hawai‘i Administrative Rules (HAR §11-200) contains the Department 
of Health’s environmental impact rules.  Section §11-200-9 defines the assessment process for 
“applicant actions” such as the project discussed in this report.  Among other things, it requires 
alternatives to the proposed action to be addressed in the environmental assessment.   

In accordance with those requirements, Forest City Hawaii and the DWS considered various 
alternatives before choosing the proposed project as the appropriate course of action.  This process 
consisted of defining the objectives of the project as described in Section 1.1, identifying possible 
alternatives, and evaluating each alternative with respect to the project’s objectives.  This Chapter 
briefly describes the process that was followed and the alternatives that were determined to be 
appropriate to address in the environmental assessment.   

2.1 NO ACTION ALTERNATIVE 
At the Keōpū #4 well site, the No Action Alternative would result in the exploratory well hole 
remaining unused even though it has been pump-tested and proven to be capable of serving as a 
production well.  The well site would remain undeveloped in a largely natural state heavily covered 
with vegetation typical of the area.  No further alteration of the land will occur and no construction 
impacts will result. The well site would remain unproductive and idle, HHFDC would not have a 
readily available source of water for its Kamakana Project, and DWS would not have a supplemental 
source for its North Kona Water System.  The No Action Alternative would not achieve the project 
objectives as outlined in Section 1.1.   It is included here solely to satisfy the requirements of HAR 
§11-200.   

2.2 ALTERNATIVE LOCATIONS  

2.2.1 ALTERNATIVE WELL SITE 

The proposed project involves converting an existing exploratory well into a production well.  An 
alternative location for the production well would require an existing well that has been tested and 
proven successful or an entirely new exploratory well to be drilled and tested.  The alternate would 
need to be located in an appropriate location and elevation to fit into the DWS distribution network of 
the North Kona Water System.  No suitable alternate existing exploratory well exists and drilling and 
testing a new well would require time and additional investment that it is not a practical alternative to 
the proposed action.   

2.2.2 ALTERNATIVE WATER TRANSMISSION LINE ALIGNMENT 

The proposed new water mains will be located within the new access road proposed for the project 
between Keōpū Well #4 and the Keōpū 1.0 MG reservoir, and within the Māmalahoa Highway 
roadway.  Other alignments are technically feasible, but they would require traversing State lands and 
numerous private properties, which entail high land acquisition costs.  Because this would entail 
additional time, cost, and uncertainty, substantially different pipeline alignments are not a feasible 
alternative.   

2.3 ALTERNATIVE USES  
The well site is located in the State-designated Conservation District.  In addition to public facilities 
such as the proposed project, other activities and land uses that protect or conserve the natural 
resources of the land are allowed.  However, no proposal for alternate uses is known to exist.  
Moreover, none of the permitted alternatives would achieve the objectives of the proposed project.  
Use of the Māmalahoa Highway right of way would not prevent or interfere with the other uses for 
which the roadways are intended.  Hence, the water main installation will be compatible and 
consistent with the intended function of this County right of way.   
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2.4 ALTERNATIVE DESIGN 

2.4.1 ALTERNATE FACILITY SIZE  

Alternative sizes for the proposed facility are generally dictated by the potential yield that the well can 
draw from the site, and standard practices would indicate that the facility be designed to accommodate 
the potential maximum sustainable production.  Pump test results (see Section 3.3.1.3) show that 
Keōpū Well #4 is capable of pumping at a sustainable rate of 2.34 MGD.  The original recommended 
maximum capacity of a permanent pump for the well was 2.0 MGD (HHFDC, 2010), and sizing for 
this was considered during the design process.  However, DWS determined that a capacity of 1.5 
MGD would be sufficient for this well and that the associated smaller down-hole motor size would be 
expected to have a longer operational life than a motor capable of pumping 2.0 MGD.  To decrease 
this capacity further would not permit achievement of the project objectives.  Installing pumps with 
the 2.0 MGD capacity would unnecessarily increase the construction and operating cost of the facility 
and has, therefore, been eliminated from further consideration.    

2.4.2 ALTERNATE CONSTRUCTION MATERIALS 

Since the well, control building, pump station, transmission lines, and appurtenant equipment will be 
turned over to the County once construction is completed, they are required to meet DWS design 
specifications.  Hence, alternate construction materials are not a feasible alternative.  Design of this 
equipment will be reviewed and approved by the DWS before construction proceeds.   
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3. AFFECTED ENVIRONMENT AND POTENTIAL IMPACTS  

3.1 LAND USE  

3.1.1 AFFECTED ENVIRONMENT 

The Keōpū #4 well site occupies the makai portion of the 78.4-acre vacant State parcel (TMK (1) 7-5-
13:22).  The elongated rectangular parcel measures approximately 500 feet by 6,600 feet and extends 
east and upland from Māmalahoa Highway. Much of the project, including the Keōpū #4 well site, is 
located in the State Conservation District (see Figure 3.1).  DWS’ existing Keōpū Well and reservoir 
site is located in the State Agricultural District.  Both well sites and the access roads are in parcels 
that the County of Hawai‘i has zoned for agriculture (Figure 3.2).  However, the parcel hosting the 
Keōpū #4 well site, except for the existing access road and graded area where the well was drilled, is 
undeveloped, consistent with its designation in the State Conservation District, Resource Subzone.   

A dirt jeep road presently provides access from the highway into the Keōpū #4 well site.  The well 
itself is presently capped, and all equipment used to drill the facility has been removed.  The new 
production-well facility, including a control building, access road, appurtenant facilities, and the 
portion of the planned access road to the Keōpū reservoir within the Conservation District will 
occupy approximately 1.5 acres.  By comparison, the original project required about 3.7 acres within 
the Conservation District, due to the installation of the 2.0 MG reservoir.   

3.1.2 POTENTIAL IMPACTS AND MITIGATION 

Upon receipt of appropriate agency approvals, Forest City will seek to obtain for DWS from the State 
of Hawaiʻi control over the Keōpū #4 well site through subdivision or lease.  Forest City Hawaii must 
obtain access easements from the State in favor of DWS for the roadways located in the Conservation 
District (TMK 7-5-013:022), and has obtained access rights from the property owners for the portions 
of the access roads located on private property (por. TMKs 7-5-001:159, 160, 161 and 162).  Forest 
City Hawaii has obtained a Conservation Use Permit (CDUP HA-3549) for the project, based on a 
Finding of No Significant Impact issued in 2010 by HHFDC and obtained extension of this permit 
(October 17, 2014) to complete the project by September 22, 2016.  Installation of the well, 
connecting pipelines, and access roads are permitted uses in the agricultural and roadway parcels 
(County Zoning Regulations, §25-4-11-9b) affected by the project.   Thus, the project will have no 
significant impacts on land use.    

3.2 GEOLOGY, TOPOGRAPHY AND DRAINAGE   

3.2.1 AFFECTED ENVIRONMENT 

The well sites are located on the southwestern slopes of Hualālai, a dormant volcano that rises to an 
elevation of 8,271 feet above sea level.  The slopes of Hualālai consist of a veneer of geologically 
young (1,000 to 13,000 year old) lava flows of primarily alkali olivine basalts characteristic of the 
late stages of its eruptive activity (Macdonald, Abbott and Peterson, 1983).  The alkalic veneer is 
largely undissected by erosion, although some local gullying has occurred on older flows. The oldest 
surfaces on Hualālai are found in the Kailua-Kona vicinity and also in the vicinity of Pu‘u Wa‘awa‘a, 
to the northeast.  Hualālai’s youngest rocks are the 1800-1801 lava flows which erupted north of the 
project site from the Northwest Rift Zone.  The project site is located on lava flows older than 10,000 
years, and the risk of lava flow inundation is considered to be low.   

Elevations in the project site range from 1,480 feet at Māmalahoa Highway to approximately 1,700 
feet at the top of the existing Keōpū Well and reservoir site (see Figure 3.3).  The existing access road 
to Keōpū Well #4 is relatively steep, with an average slope of 20 percent.  The average slope of the 
planned new access road to Keōpū Well # 4 will only be about 5 percent, but portions of this road,  
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Figure 3.1 State Land Use Districts  

 

particularly just south of the property boundary between the existing and new well sites, will also be 
quite steep, up to about 35 percent.  The proposed access roads will be paved.   

A natural drainageway diagonally crosses the lower section of the State parcel between the well sites.  
The depth of the drainageway varies from 2 to 4 feet and its width varies from 20 to 80 feet.  The 
access road between the well sites will require crossing of the drainageway. Current plans call for a 
concrete pavement ford crossing at grade within the flood zone and riprap reinforcement to prevent 
possible washouts during flood events.  

3.2.2 POTENTIAL IMPACTS AND MITIGATION 

Forest City Hawaii will comply with all applicable building codes for the project access roads and 
equipment installations and will obtain the required approval from the State Department of Health 
(NOI-C) for minimization of sediment entrainment in rainwater runoff during and after construction.  
These measures will ensure that the work will not lead to significant erosion or degradation of the 
existing drainage at the site.  No significant impacts to the site geology, topography, or drainage will 
be caused.   
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Figure 3.2 County Zoning 
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Figure 3.3 Site Topography  
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3.3 HYDROLOGY AND WATER RESOURCES 

3.3.1 AFFECTED ENVIRONMENT 
3.3.1.1 General Hydrology 

Rainfall on the four- to five-mile wide area of Hualālai’s western slopes from + 2,000-foot to the 
summit is the principal source of groundwater recharge in the area.  As shown in Figure 3.4, 
average annual rainfall in this belt ranges from 30 to more than 80 inches per year.   

Figure 3.4 Rainfall 

 
Source:  Engott (2011) 
 
There are no perennial streams in North Kona; surface runoff enters the ocean only during 
substantial storm events.  Water that does not run off is either lost to the atmosphere through 
evapotranspiration or percolates downward and recharges the Keauhou Aquifer System.  A few 
small springs, such as Wai‘aha Springs, occur as seepage of groundwater perched on soil and ash 
beds.  Such springs, however, are minor and intermittent and suitable only for nominal needs.  
According to the State Commission on Water Resource Management (CWRM), the estimated 
groundwater recharge of the Keauhou Aquifer System from rainfall is 87 MGD.  More recently the 
U.S. Geological Survey (USGS) estimated that this recharge is actually 152 MGD (Engott, 2011).   
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Basal Water 
Prior to 1990, only basal groundwater was known to occur in North Kona.  Existing drilled wells at 
that time indicated that the basal lens extended approximately 1.5 miles to 4.5 miles inland from the 
coast, with a maximum head (water level elevation, msl) of almost 5 feet at Kahalu‘u and Hōlualoa.   

High-Level Water 
Within the last 20 years, high-level groundwater was encountered almost simultaneously in the 
southern and northern regions of North Kona.  On August 1, 1990, Keauhou Well 2 (State Well No. 
3355-02), located 7 miles south of Kailua-Kona, encountered high-level groundwater at 
approximately 275 feet above sea level.  Three weeks later DLNR’s Kalaoa Well (Well No. 4358-01) 
encountered high-level groundwater at an elevation of 242 feet above sea level (later confirmed at 
236 feet).  These two exploratory wells were drilled at the then-unprecedented elevations of +1,620 
msl and +1,800 feet msl, respectively.  Less than a year later, in 1991, high-level groundwater was 
again discovered in the County’s Honokōhau Well (Well No. 4158-02), located 2.5 miles north of the 
Keōpū Well.  The Honokōhau Well (ground elevation of +1,675 feet msl) encountered groundwater 
at 109 feet above msl.   

By 1993, high-level groundwater had been found in a total of 14 wells, confirming that high-level 
groundwater is present mauka of Māmalahoa Highway from Kalaoa to Ke‘ei, a linear distance of 19 
miles.  The nature of the confining geologic structure or formation is largely conjectural at this time.  
Based entirely upon water levels in the 14 wells, the hydrologic discontinuity between the high-level 
and basal-water aquifers roughly aligns with Māmalahoa Highway, and the high-level water appears 
to occur between 42 feet and 490 feet above sea level.  These widely different water levels suggest 
some compartmentalization in the high-level groundwater.   

3.3.1.2 Keauhou Aquifer System  

The Keauhou Aquifer System delineated by the CWRM in 1990 comprises the southern half of the 
Hualālai Hydrologic Sector, which is defined by the exposed rocks of Hualālai Volcano (Mink and 
Lau 1993).1 The Keauhou Aquifer extends over the western and southwestern flank of Hualālai and 
the entire coastline from Mahai‘ula to Keikiwaha Point.  Having been delineated prior to the 
discovery of high-level groundwater, the Keauhou Aquifer was described as a basal water system in 
the coastal area with the possibility of having high-level, dike-confined ground-water near the rift 
zones of Hualālai. The sustainable yield of the Keauhou Aquifer System was estimated by the 
CWRM to be 38 MGD, based on a recharge estimate of 87 MGD and assuming that the groundwater 
occurs as an unconfined, thin basal lens.   

The general direction of groundwater flow in high-level aquifers is assumed to be directly seaward 
into the basal aquifer, except where influenced by hydrologically confining geologic structures.  The 
direction of groundwater flow in the basal aquifers is generally presumed to be oriented more or less 
directly toward the coastline.   

The high-level groundwater of North Kona is of pristine quality, largely the result of the lack of 
saltwater intrusion and no urban development overlying the aquifer recharge area. The chloride 
content (a measure of freshness of Hawai‘i’s groundwater) in the high-level wells range between 5 
and 10 mg/L, which is regarded as excellent quality, similar to high elevation rainfall.   

 

 

 

                                                      
1 A Hydrologic Sector reflects an area with broad hydrogeological (subsurface) similarities while maintaining traditional 

hydrographic (surface), topographic, and historical boundaries. An aquifer system is an area within a Hydrologic Sector 
that is more specifically defined by hydrological and geological continuity among aquifers in the system. 
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3.3.1.3 Groundwater Resource for Keōpū Well 

Exploratory Keōpū Well #4 
Drilled for HHFDC in 2002 by Waieli 
Drilling & Development Co., Keōpū 
Well #4’s purpose was to explore and 
determine if the high-level aquifer 
underlying the State property could 
provide a reliable source of municipal 
water.  The well was completed in June 
2003.  Pump tests on the well were 
initially conducted in 2002 to determine 
general water quality and potential 
yield. During initial drilling, 
groundwater level in the well was 
observed to be 43.6 feet msl.   

In an effort to improve well efficiency 
and yield, the well was deepened 
approximately 110 feet from 1,690 feet 
to 1,799 feet. At that time, the water 
level in the well rose 12.9 feet. This 
indicated an artesian condition that was 
later corroborated by visual evidence of 
up-hole flow in a video log.   

Based on a follow-up 4-day constant-
rate pump test conducted in August 
2003, the Keōpū Well #4 proved capable of pumping at a sustainable rate of 2.34 MGD (1,648 
gpm) with a stabilized drawdown of 9.4 feet, after 1,000 minutes of pumping. The recommended 
maximum capacity of a permanent pump for Keōpū Well #4, however, is 2.0 MGD (1,400 gpm), or 
85 percent of the test rate.   However, as noted above, the planned production rate will only be 1.5 
MGD.  The chloride content of the well was steady at a pristine value of 7 to 9 milligrams per 
liter (mg/L) throughout the four days of continuous pumping. These low readings are attributed 
to the nature of the high-level aquifer, which is unaffected by salt-water intrusion.   

Sustainable Yield 
Rainfall and fog drip are the principal sources of recharge to the high-level and basal water 
components of the Keauhou Aquifer System.  The CWRM estimated recharge to the Keauhou System 
to be 87 MGD, and, assuming an entirely unconfined basal aquifer, the sustainable yield for the area 
would be 38 MGD (CWRM 2008).  As noted above, a more recent study by the USGS using more 
sophisticated methods (Engott 2011) estimates the recharge rate at 152 MGD.  Thus, together with the 
now proven existence of high level groundwater, the actual sustainable yield is considerably greater 
than 38 MGD.   

Existing Water Usage and Estimated Future Demand 
Currently (March 2014), the total usage in the Keauhou Aquifer System is about 14 MGD (TNWRE, 
personal communication, March 2014).  DWS’ projections for future potable water demand in this 
aquifer system area total between 15.5 to 16.8 MGD by 2025 (DWS 2010, p. 809-34), depending on 
the population growth assumptions used for the projection.   Withdrawals of water both from the 
basal lens and the high level wells must be counted against the sustainable yield.   

Figure 3.5 Hawaiʻi Island Hydrologic Units  
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Existing Wells in the Vicinity of Exploratory Keōpū Well #4 
The existing wells in the vicinity (3 miles to the north and 1.5 miles to the south) of Keōpū Well #4 
are listed in Table 3.1.  These wells include municipal, industrial, and irrigation wells. As shown in 
this table, five of these wells are high level production wells.   

 

Table 3.1 Existing Wells in the Project Vicinity 

Well No. Well Name Owner/User 
Year 

Drilled 

Elev. 
 (ft. msl) 

Depth 

(feet) 

Static 
Head. 

(ft. msl.) 

3758-01 Kailua-Kona County DWS 1944 595 615 3.32 

3857-041 Wai‘aha-DWS County DWS 2000 1,544 1,752 59.56 

3858-01 Kalaoa Keōpū Deep State CWRM 2001 736 1,310 4.0/272 

3859-01 McCaskill McCaskill J 1942 N.A. N.A. N.A. 

3957-011 DWS Keōpū Well County DWS 1993 1,675 1,706 47.0 

3957-02 Komo Monitor County DWS 1991 1,601 1,623 N.A. 

3957-04 Douter Coffee #1 Douter Coffee Co. 2001 1,445 1,462 43.03 

3957-05 Keōpū Well #4 State DLNR 2003 1,601 1,780 50.62 

4057-011 QLT County DWS 1994 1,762 1,787 187.8 

4059-01 Palani State DLNR 1958 800 853 1.6 

4060-1 Honokōhau Quarry Honokōhau Property 1995 121 137 2.0 

4158-021 Honokōhau County DWS 1991 1,681 1,735 109.5 

4158-03 Palani Well No. 1 Lanihau Properties 2006 1,670 1,747 77.0 

4258-031 Hualālai County DWS 1993 1,681 1,822 292.9 

Source: Modified from HHFDC (2010) by Tom Nance Water Resources, Inc. 
 1Currently Active High Level Production Well 
 2basal/perched head 

 

Figure 3.6 shows the history of water withdrawals from all wells in North Kona.  Withdrawals from 
the high level wells began in 1994 when the Kalaoa Well was brought into production.  In 2013, total 
withdrawals from all North Kona wells was about 11.5 MGD, with 4.2 MGD contributed by the high 
level wells.   

3.3.2 POTENTIAL IMPACTS AND MITIGATION 

Pumping at the Keōpū Well #4 will result in a lowering of water levels in the project area.  This effect 
is known as a “cone of depression” which establishes a “zone of influence” around the production 
well.  Keōpū Well #4 was previously pump tested for four days at a constant rate of 1,458 gpm, or 
2.35 MGD.  The drawdown in the well was stable at 9.4 feet.  The impact on the nearby existing 
DWS Keōpū production well (3957-01) was a resulting drawdown of 0.6 feet.  A somewhat lower 
drawdown than this minimal impact can be anticipated when Keōpū Well #4 goes into production, 
since the design production rate will be only 1.5 MGD, rather than this test rate of greater than 2 
MGD.   
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Figure 3.6 Pumpage in DWS Wells in North Kona, 1976-2013 

 
Source Tom Nance Water Resource Engineering, Inc. 

Another well in the immediate area of Keōpū Well #4 is the Douter Coffee #1 well, which is 
approximately 650 feet west and down-gradient from Keōpū Well #4.  It is privately owned and was 
used for landscape irrigation purposes.  CWRM records currently show no reported use of this 
facility, which has not been used since 2005 (TRNWE, personal communication to Charles Morgan, 
March 2014).  Thus, no significant impacts on nearby wells are anticipated.  Because the addition of 
1.5 MGD to the existing withdrawal of water from the Keauhou Aquifer system will not increase the 
total withdrawals to more than 34 percent of the sustainable yield (13 MGD out of 38 MGD), no 
significant impacts to the aquifer will be caused.   

Another aspect of use of the Keōpū Well #4 is that water withdrawn from the well would otherwise 
have ultimately moved toward the shoreline and discharged into the marine environment.  Of 
significant concern is the path of that movement.  Following discovery of the high level groundwater 
in 1990, it was initially assumed that its water passed into the down-gradient basal lens, providing 
most of the recharge to the lens, and then traveled in the basal lens to discharge along the shoreline.  
If this is the case, pumpage from the high level aquifer would reduce the flow into the basal lens by a 
similar amount.  This reduced flow would be reflected in gradual increases in salinity and lowering of 
the water level in the basal lens.  As shown in Figure 3.6, pumpage from the high level groundwater 
began in 1994 and progressively increased to an average of 4.25 MGD in 2013.  To date, monitoring 
of the basal lens in a number of locations between Kailua Town and Keāhole Point has shown no 
indication of higher salinity or lower water levels in the basal lens (see Appendix A).   

An alternative interpretation of flow from the high level groundwater is that some or even most of it 
does not drain into the basal lens, particularly in the area between Kailua Town and Keāhole Point.  
Rather, it flows at depth beneath the basal lens, confined by a series of low permeability lava flows, to 
discharge further offshore.  This interpretation is directly supported by the discoveries of fresh water 
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at substantial depth below sea level in two deep monitor wells, the Keōpū monitoring well (State No. 
3858-01) and Kamakana (State No. 3959-01).  The Keōpū monitoring well is directly down-gradient 
of the Keōpū Well #4.  The Kamakana monitoring well is directly down-gradient from two active 
high level production wells, Honokōhau (State No. 4158-02) and QLT (State No. 4057-01), both of 
which are pumped almost continuously. 

This alternative interpretation is also supported, at least indirectly, by the fact that no change to the 
basal lens due to high level pumpage has been detected and by the anomalous characteristics of the 
basal lens itself if it were receiving substantial recharge from the high level aquifer.  The temperature 
in the lens, for example, is five to eight degrees colder than the directly up-gradient high level 
groundwater.  Also, its very modest flow rate and unusually high salinity, both preventing successful 
well development for potable or non-potable use, make it unlikely that significant recharge from the 
up-gradient high level ground water is occurring. 

The evidence available to date does suggest that for the area down-gradient of Keōpū Well #4, most 
of the high level groundwater is passing below rather than into and through the basal lens.  As such, 
use of the Keōpū Well #4 should have no significant impact on the basal lens. 

3.4 POTENTIAL CONTAMINATION 

3.4.1 AFFECTED ENVIRONMENT 

Since the recharge areas of Keauhou Aquifer System are on the slopes of Hualālai, land uses and 
development are limited predominantly to shrub and forest lands.  Land uses immediately 
surrounding the Keōpū Well #4 site consist predominantly of a scattering of rural residential homes, 
vacant lands, and minor agricultural endeavors.  None of these land uses are generators of major 
potential contaminants.  No large-scale agricultural operations (which use pesticides and herbicides 
extensively) are present in the area particularly up-gradient of the property, and the nearest sanitary 
landfill is in South Kohala more than 20 miles away.  The nearest commercial and industrial facilities 
engaged in petroleum product use are located in the urban center of Kailua-Kona, which is more than 
3 miles from the Keōpū Well #4 site. An isolated fueling station associated with a country general 
store is located more than two-thirds of a mile north and downslope of the Keōpū Well #4 site.   

The County does not have a wastewater collection system in the uplands of North Kona or along 
Māmalahoa Highway.  Consequently, wastewater disposal in the region is primarily accommodated 
by individual wastewater systems (IWS); historically these consisted predominantly of cesspools. 
However, strict government regulations currently prohibit the installation of new cesspools on the 
island, and as a result, homeowners are opting for septic tanks as an alternative. These IWSs collect 
and hold effluent, allowing the unit to separate and biodegrade the fluid before allowing it to cant by 
overflow to a drain field for disposal. Over time these will eventually replace the existing cesspools as 
well.  The stricter wastewater disposal regulation is designed to protect the watersheds as valuable 
recharge areas.   

The test results for Keōpū Well #4 show chloride levels of between 5 mg/L and 10 mg/L, which is 
regarded as excellent.  Tests in this well show low levels of potential contaminants.  Appendix A 
documents the testing results, and positive values only (above the level of detection) are reproduced 
in Table 3.2.   

3.4.2 POTENTIAL IMPACTS AND MITIGATION 

The project area is located above the Underground Injection Control (UIC) line established by the 
State Department of Health (DOH) (see Figure 3.7). This line marks the area of the island which 
strictly limits the type of injection wells that can be installed by a UIC Permit.  Injection wells are 
typically used by individual wastewater treatment facilities to dispose their treated wastewater 
effluent in ground pits.  The UIC control line is about 1,150 feet below the elevation of the well and 
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at a distance of about 1.5 miles.  This means that no injection wells can be installed close to the 
proposed Keōpū Well #4.   

 

Table 3.2 Measured Contaminant Levels in Keōpū Well #4 

Component Result 
Federal Max. 

Contaminant Level 
Units 

Detection 
Limit 

Alkalinity in 
CaCO3 units 

64 - mg/L 2 

Calcium Total 8.6 - mg/L 1 

Chloroform 
(Trichloromethane) 

1.8 - µg/L 0.5 

Chromium Total 4.4 100 µg/L 1 

Copper Total 6.4 1300 µg/L 2 

Fluoride 0.27 4 mg/L 0.05 

Nickel Total 12 - µg/L 5 

Nitrate as Nitrogen 1.1 10 mg/L 0.1 

Nitrate as NO3 
(calc) 

5.0 45 mg/L 0.44 

pH 8.2 - Units 0.1 

Specific 
Conductance, 25 C 

180 - µmho/cm 2 

Total THM 1.8 80 µg/L 0.5 

Turbidity 0.51 5 NTU 0.05 

MWH Laboratories, 2012 

 

The State DOH has strict requirements for new sources of drinking water that are intended to serve a 
public water system. In conformance with those requirements, Forest City Hawaii will submit an 
engineering report to the DOH for approval prior to placement of Keōpū Well #4 on line with the 
DWS system.  The report will identify all potential sources of contamination and evaluate alternative 
control measures which could be implemented to reduce or eliminate potential contamination, 
including treatment of the water source.  A water quality analysis is also required for all regulated 
contaminants and the results will be submitted as part of the engineering report to demonstrate 
compliance with current drinking water standards.   

Because of the location of Keōpū Well #4 far above the UIC line, the generally high quality of water 
produced at nearby wells, and the lack of potential sources of contamination in the vicinity of the 
well, no significant impacts due to contamination of the well water are likely.   
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Figure 3.7 Underground Injection Control Line 

 
Source:  State of Hawaiʻi GIS 

3.5 FLORA 

3.5.1 AFFECTED ENVIRONMENT 

Isle Botanica conducted a botanical survey of a major portion of the project site in 2008 (Whistler 
2008). The overall objectives of the survey were to provide a general description of the vegetation 
types occurring on the site (particularly any sensitive types of vegetation that may harbor rare plant 
species), make a checklist of all native and naturalized vascular plants found, and search for 
threatened and endangered species.   

Subsequent to this initial survey, Rana Biological Consulting, Inc. completed a second botanical and 
faunal survey to examine the portions of the project site that were not included in the original Isle 
Botanica survey.  The results of this second survey are presented here in Appendix A.  As discussed 
below, the results of both surveys are generally consistent with one another and suggest that the 
project will not have a significant adverse effect on flora.   

Prior to conducting fieldwork for the Isle Botanica survey, a review of literature was undertaken, and 
the United States Fish and Wildlife Service (USFWS) official database was consulted for a complete 
listing of all significant threatened and endangered species in the area. After the literature review was 
performed, the botanical field survey was conducted. All plants encountered were recorded, along 
with the indication of their frequency.  A comprehensive listing of the recorded vegetation is provided 
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in Appendix D.  Rana Biological Consulting followed a similar procedure to identify potential 
threatened and endangered species that might be found in the area.   

3.5.2 GROUPING OF VEGETATION AT WELL SITES 

The vegetation at the well sites can be categorized into three groups: (1) Managed Land Vegetation; 
(2) Schinus/Psidium Forest; and (3) Bamboo Forest.  The approximate distribution of these vegetation 
types is depicted in Figure 3.8 and described below.   

 

Figure 3.8 Approximate Distribution of Vegetation Types at Well Sites 

 

3.5.2.1 Managed Land Vegetation 

The Managed Land Vegetation type (Figure 3.9) occurs along the existing access road to the Keōpū 
Well #4 site and along the access and existing production Keōpū Well (except where the area is 
paved).  The vegetation along the existing access road includes grassy areas either cut regularly 
(forming a lawn along the south-central portion of the property) or irregularly (an herbaceous area 
around the existing well site), and what appear to be areas of former pastureland.   

 The existing access road is dominated by low-growing herbaceous species such as Desmodium 
intortum, Heterocentron subtriplinervium, pluchea (Pluchea carolinensis), and comb hyptis 
(Hyptis pectinata).  The herbaceous vegetation around the actual well site is dominated by alien 
species such Desmodium intortum, Canada fleabane (Conyza canadensis), pluchea, and partridge 
pea (Chamaecrista nictitans).   
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Figure 3.9 Managed Vegetation Looking at Existing Production Keōpū Well Facility  

 
Source:  Planning Solutions (January 23, 2014) 
 

 The mowed lawn is dominated mostly by alien species, such as carpet grass (Axonopus fissifolius), 
Glenwood grass (Sacciolepis indica), and broom grass (Andropogon virginicus); the sedge Pycreus 
polystachyos; and the dicot herb sensitive plant (Mimosa pudica).   

 In areas along the roadside that probably have not been disturbed for several years, thickets of 
pluchea up to 2 meters in height dominate, often overgrown with Desmodium intortum and 
Heterocentron subtriplinervium.   

 Much of the northeast quarter of the property appears to have been formerly used as a cattle 
pasture.  These areas are dominated by grasses, such as Digitaria procumbens (pangola grass), 
which are mainly used in cattle pastures.   

Virtually no native species are found in the Managed Land Vegetation type.   

3.5.2.2 Schinus/Psidium Forest 

The Schinus/Psidium Forest (Figure 3.10) is a relatively low-stature forest.  It is dominated by two 
species, Christmas berry (Schinus terebinthifolius) and strawberry guava (Psidium cattleanum).  The 
forest could just as easily be classified as two separate forests, since in many places only one of the 
two tree species dominate, but a division into two types is unsatisfactory since the two species are 
often found commingled and sharing dominance.  Few other trees are found in this forest, except for 
the previously mentioned ohiʻa lehua, tall but scattered individuals of silk oak (Grevillea robusta), 
and a few guava trees (Psidium guajava).   

The ground cover is dominated by only a few species that are able to survive in this relatively dense 
forest. The most common of these are the native fern blechnum (Blechnum occidentale), the 
Polynesian-introduced herb shampoo ginger (Zingiber zerumbet), and the alien basket grass 
(Oplismenus hirtellus). These often form mono-dominant patches, just as the canopy trees do. In areas 
with more sunlight, the alien herb buttonweed (Spermacoce assurgens) can dominate, and 
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Desmodium intortum is also sometimes common here. Yellow ginger (Hedychium flavescens) is also 
common in some places.   

Figure 3.10 Schinus/Psidium Forest  

 
Source:  Planning Solutions (January 23, 2014) 

 

3.5.2.3 Bamboo Forest  

A dense forest of bamboo (unknown species; Figure 3.11) covers most of the area where the proposed 
new access road will be constructed.  As shown in this figure, the bamboo grows so close and thick 
that very few other plant species can survive.   

3.5.2.4 Drainageway Vegetation  

The rocky bed of the intermittent drainageway that passes through the planned crossing (Figure 3.12) 
is shaded by a canopy formed by the trees along the sides, particularly strawberry guava.  The rocks 
of the drainageway bottom are covered with mosses, with only a few flowering plants being able to 
colonize the shaded rocks that are occasionally awash during heavy rains.   

3.5.3 POTENTIAL IMPACTS  

In summary, 83 plant species were recorded during the surveys (see Appendix D) occurring in three 
distinct groupings. All of the existing vegetation on the property is common and widespread in the 
region.  The majority of the recorded species are classified as alien plants, which have been  
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Figure 3.11 Bamboo Forest  

 
Source:  Planning Solutions (January 23, 2014) 
 

Figure 3.12 Intermittent Drainageway  

 
Source:  Planning Solutions (January 23, 2014) 
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accidentally or intentionally introduced to Hawai‘i; nine species are native. The botanical survey 
noted that this is an unusually low number of native species, which is possibly the result of extensive 
prior disturbance in the area. No species that are federally listed as threatened or endangered or 
classified as sensitive were found.  Since there is a noticeable absence of native vegetation and no 
presence of threatened or endangered species at the well sites, mitigation measures would not be 
necessary.   

3.6 FAUNA 

3.6.1 AFFECTED ENVIRONMENT 

Rana Biological Consulting, Inc. completed a reconnaissance-level survey of the fauna occurring at 
the well sites and along the Māmalahoa Highway where a new pipeline will be installed (Appendix 
A).  The methodology and results of the survey, which form the basis of the discussion of potential 
impacts on fauna, are presented below in Sections 3.6.1.1 and 3.6.1.2.  Section 3.6.2 describes the 
anticipated effects and mitigation measures.   

3.6.1.1 Survey Methods  

The avian phylogenetic order and nomenclature used in the faunal survey follows the AOU Check-
List of North American Birds (American Ornithologists’ Union, 1998), and the 42nd through the 51st 
supplements to the Check-List (American Ornithologists’ Union, 2000; Banks et al., 2002, 2003, 
2004, 2005, 2006, 2007, 2008; Chesser et al., 2009, 2010, 2011, 2012, 2013). Mammal scientific 
names follow Wilson and Reeder (2005).  Place names follow Pukui et al. (1976).   

Four avian count stations were sited roughly equidistant from each other within the area that includes 
the well sites and the proposed access road between them.  A single eight-minute avian point count 
was made at each of the four count stations. Field observations were made with the aid of Leica™ 8 X 
42 binoculars and by listening for vocalizations. The counts and subsequent searches of the site, were 
conducted in the early morning. Time not spent counting at the point count stations was used to 
search the remainder of the area for species and habitats not detected during the point counts. Weather 
conditions were ideal, with no rain, unlimited visibility at area and winds of between 0 and 3 
kilometers an-hour, during point count periods.   

With the exception of the endangered Hawaiian hoary bat (Lasiurus cinereus semotus), or ‘ōpe‘ape‘a 
as it is known locally, all terrestrial mammals currently found on the Island of Hawai’i are alien 
species and most are common. The survey of mammals was limited to visual and auditory detection, 
coupled with visual observation of scat, tracks, and other animal sign.  A running tally was kept of all 
terrestrial vertebrate mammalian species detected within the site. The mammalian survey was 
conducted concurrently with the avian survey.   

The well sites and also the approximately 1,100-meter section of the Māmalahoa Highway right of 
way that the new water line will be placed under was searched on foot for native host plants of the 
endangered Blackburn’s sphinx moth (Manduca blackburni), as well as for tree tobacco (Nicotiana 
glauca) a secondary alien host plant.   

3.6.1.2 Fauna Survey Results  

Avian Resources 
A total of 53 individual birds of 12 species, representing nine separate families, were recorded during 
the station counts. All 12 of the species detected are alien to the Hawaiian Islands.  No avian species 
currently protected or proposed for protection under either the federal or State of Hawai‘i endangered 
species laws were detected during the course of this survey (DLNR, 1998; USFWS, 2005a, 2005b, 
2014).    
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In keeping with the habitat present on the site, avian diversity was low. Three species, Japanese 
White-eye (Zosterops japonicus), House Finch (Haemorhous mexicanus), and domestic chicken 
(Gallus sp.) accounted for half of all birds recorded during the station counts. The Japanese White-
eye was the most frequently recorded species, accounting for 21 percent of the total number of 
individual birds recorded during station counts.  The findings of the avian survey are consistent with 
the location of the site and the habitats present on it. The findings of the current survey are 
comparable to the findings of a previous survey conducted by the author on sections of the current 
project in 2006 (David, 2006).   

Although no seabirds were detected during the course of this survey, several seabird species 
potentially overfly the site on occasion.  None are known to do so in substantial numbers or in a 
manner that would bring them close to the ground in or around the well sites.     

The region in which the site is located supports a number of Hawaiian Hawks (Buteo solitarius) a 
species currently listed as endangered by both the federal and state endangered species statutes 
(David, 2014).  Disturbance at the nest and persecution by humans are considered to be the most 
significant cause of deleterious impacts to this species.  No suitable nesting trees for this species are 
within the well sites, although it is likely that this species overflies portions of the area on occasion.   

Mammalian Resources 
The findings of the mammalian survey are consistent with the location of the site, and the habitat 
present on it.  All of the terrestrial mammalian species recorded during the course of this survey of the 
site are alien to the Hawaiian Islands.  Although no rodents were detected during the course of this 
survey, it is probable that the four established muridae known from the Island of Hawai‘i [European 
house mouse (Mus musculus domesticus), roof rat (Rattus rattus), brown rat (Rattus norvegicus), and 
possibly black rat (Rattus exulans hawaiiensis)] use resources within the well sites on a seasonal or 
temporal basis. All of these introduced rodents are deleterious to native ecosystems and the native 
faunal species that are dependent on them.   

Although, no Hawaiian hoary bats were recorded during the course of this survey, this species is 
regularly seen foraging in the general project area (David, 2014). This species is found in almost all 
areas in the mid-to-low elevation areas on the Island of Hawaiʻi that still maintain dense tree cover 
(Bonaccorso et al., 2005, 2007; David, 2014).  

Blackburn’s Sphinx Moth 
Neither tree tobacco nor the Blackburn’s sphinx moth’s native host plants were encountered during 
the course of the survey.   

3.6.2 POTENTIAL IMPACTS AND MITIGATION 
3.6.2.1 Likely Effects on Protected Species and Critical Habitat  

No threatened or endangered species were detected or suspected to occur at the project site, and the 
species that do exist at the site are common and mostly invasive species.  Also, there is no federally 
delineated Critical Habitat present on or adjacent to the well sites.   

3.6.2.2 Minimization/Mitigation Measures  

Seabird Colonies.  There are no known nesting colonies of any seabird species near the well sites.  
Hence, seabird nest disturbance is not an issue with respect to the proposed project, and no mitigation 
is required.   

Seabird Light Attraction.  Design measures incorporated into the project also minimize the potential 
for lights to attract or disorient night-flying birds.  The proposed project only has two exterior lights 
in its design. One will be a light above the entrance gate that will be down-pointed and shielded, and 
will be triggered by a motion sensor.  The second light will be above the control room door, which 
will be turned on by the DWS technicians that may need to go there at night; this light will also be 
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down-pointed and shielded to minimize potentially attracting nocturnally flying pelagic seabirds.2  No 
nighttime construction is planned for the project.   

Hawaiian Hawk.  The endangered Hawaiian Hawk could potentially forage on the well sites in very 
small numbers.  Because construction and operation of the proposed project would not result in 
significant impact to the native species or habitats on which the hawks depend, the proposed well 
facilities would not have a measurable effect on food supplies.  In the unlikely event that a Hawaiian 
Hawk nest is found during construction, work in the immediate vicinity of the nest would be halted 
and the USFWS would be contacted and consulted prior to any re-commencement of work.   

Hawaiian Hoary Bat.  The endangered Hawaiian Hoary Bat may from time to time be present within 
woody vegetation that exists on the project site.  However, they are vulnerable only during the brief 
time when pregnant females are roosting on woody vegetation (i.e., from June 1st to September 15th).   
To avoid the potential for harm to this species, woody vegetation taller than 4.6 meters (15-feet) high 
(located on the southern edge of the project), will not be cleared during that time.   

3.7 AIR QUALITY 

3.7.1 AFFECTED ENVIRONMENT 

Air quality in the Kona area is generally good except for the degradation occurring as a result of the 
volcanic emissions from the active Kīlauea Volcano.  These emissions, known locally as “vog” can 
be noticeable, but generally do not cause ambient air quality to exceed Hawaiʻi or Federal air quality 
standards.  For example, the daily averages for the State Department of Health Kona monitoring 
station3 between 2012 and 2013 did not exceed a value of 0.0301 parts per million for sulfur dioxide 
and 32.3 µg/m3 for fine particulate matter (PM2.5.).  The State 24-hour standards for these pollutants 
are, respectively, 0.14 ppm and 35 µg/m3.   

3.7.2 POTENTIAL IMPACTS AND MITIGATION 
3.7.2.1 Construction Period Air Quality Impacts  

Construction activities may result in short-term air quality impacts, including the generation of dust 
from soil excavation and emissions from construction vehicles and equipment.  To mitigate these 
impacts, the contractor will be required to comply with the DOH Hawai‘i Administrative Rules 
(HAR), Title 11, Chapter 60.1, “Air Pollution Control.” Compliance with State regulations will 
require adequate measures to control fugitive dust by such methods as:   

 Planning different phases of construction, focusing on minimizing the amount of dust generating 
materials and activities, centralizing on-site vehicular traffic routes, and locating potentially dusty 
equipment to areas of the least impact;  

 Frequent watering of exposed dirt areas;  

 Landscaping and rapid covering of bare areas, including slopes;  

 Controlling of dust from unpaved access roads;  

 Controlling dust from debris being hauled away from the project site; and  

 Constructing a dust barrier/fence. 

Exhaust emissions from construction vehicles are anticipated to have negligible impacts on air 
quality, as emissions would be relatively minor and readily dissipated.   

                                                      
2  These design elements will also help the project comply with the Hawai‘i County Code § 14 – 50 et seq. which requires 

the shielding of exterior lights so as to lower the ambient glare caused by unshielded lighting to the astronomical 
observatories located on Mauna Kea.   

3 Located at Konawaena High School, some 10 miles south of the project area at an elevation of +1,650 feet msl. 
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3.7.2.2 Operational Impacts on Air Quality  

Operation of the proposed facilities does not entail the on-site emission of regulated pollutants.  The 
generation of the electrical power that will be used to power the well pump will require the 
combustion of fossil and/or biofuel at one or more of the island’s electrical power generating facilities 
that will result in air pollutant emissions.  However, the energy use will be so small that it does not 
have the potential to significantly alter air quality.   

3.8 NOISE 

3.8.1 AFFECTED ENVIRONMENT 

The predominant noise sources in the vicinity of the well sites are traffic from Māmalahoa Highway 
and surrounding neighbors engaged in agricultural activities. The majority of the land uses above 
Māmalahoa Highway in the uplands of North Kona are undeveloped or in open space.   

3.8.2 POTENTIAL IMPACTS AND MITIGATION 

There will be daily monitoring inspections and periodic maintenance work; otherwise, the proposed 
project will operate as unmanned facilities.  Noise will be generated by the vehicle used to access the 
site, but this will be very brief and almost identical to the noise made from passing traffic along the 
highway.  Noise from the Keōpū #4 well pump is expected to be insignificant, since it is electrically 
operated and located deep within the well (see Figure 1.3).  No noise was audible from the operating 
pump or any other facility source in the existing Keōpū Well site during a field inspection conducted 
for the project.  Thus, no significant adverse impacts are anticipated during the long-term operations 
of the Keōpū #4 Well.   

To mitigate short-term construction-related noise impacts, the contractor will comply with the 
provisions of HAR 11-46, “Community Noise Control”.  A noise permit will be required if the noise 
levels from construction activity are expected to exceed the standards specified in HAR §11-46-4.  It 
will be the contractor’s responsibility to minimize noise by properly maintaining mufflers and other 
noise-attenuating equipment. If construction work is required during evenings, night, and weekend 
hours, a variance will be sought from the DOH. 

3.9 FLOODING 

3.9.1 AFFECTED ENVIRONMENT 

A natural drainageway crosses the lower portion of the State parcel and through the project site to and 
beyond the Māmalahoa Highway.  Through the well site, the channel width varies from 20 feet to 80 
feet. The Federal Emergency Management Agency (FEMA) designates this drainageway in Flood 
Zone A on its Flood Insurance Rate Maps (FIRM Panel 714C).  Flood Zones A are areas that are 
subject to inundation by potential 100-year floods (see Figure 3.13).  Along the outer edges of the 
Flood Zone A, FEMA delineates Flood Zone X. These areas are subject to flooding from a potential 
500-year flood or from a 100-year flood with flood levels one foot or less.   

3.9.2 POTENTIAL IMPACTS AND MITIGATION 

Site planning for the well facilities has taken into account the location and extent of these identified 
flood zones.  The only portion of the proposed facilities that might be affected is the access road 
between the two well sites. Design of the drainageway crossing will include a paved at-grade in the 
flood zone and protective riprap that would minimize disruption to any flow in the drainageway and 
in turn, prevent washouts of the access road and pipeline.  The channel crossing design will be in 
compliance with Chapter 27 of the Hawai‘i County Code relating to Floodplain Management.  On 
January 13, 2015 the County Department of Public Works confirmed in writing that the project 
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drainage plan is compliant with Hawaiʻi County Code 27 and its working draft Keopu-Hienaloli 
Flood Study.   

 

Figure 3.13 Flood Zones (Extracted from FIRM Panel 714C) 

 

 

3.10 EARTHQUAKES  

3.10.1 AFFECTED ENVIRONMENT 

Most earthquakes which occur in the State are localized around the island of Hawai‘i, and most are 
too small to be detected except by highly sensitive instrument.  However, potentially destructive 
earthquakes do occur.   

The most powerful earthquake in Hawai‘i on record occurred in 1868 beneath the Ka‘ū District on the 
southeast flank of Mauna Loa, on the island of Hawai‘i.  It had an estimated magnitude of between 
7.5 and 8.1 and caused damage across all of Hawai‘i Island.   

3.10.2 POTENTIAL IMPACTS AND MITIGATION 

Engineers, seismologists, architects, and planners have devised a system of classifying seismic 
hazards based on the expected strength of ground shaking and the probability of the shaking actually 
occurring within a specified time.  The results are included in the Uniform Building Code (UBC) 
seismic provisions.  The UBC contains six seismic zones, ranging from 0 (no chance of severe ground 
shaking) to 4 (10 percent chance of severe shaking in a 50-year interval).  For the purposes of 
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structural design, the entire island of Hawaiʻi is classified as Zone 4.  Forest City Hawaii will 
construct all structures associated with the proposed project in compliance with the Uniform Building 
Codes for Zone 4.  The construction and operation of the proposed facilities will not increase the 
seismic vulnerability of the area.   

3.11 HURRICANES AND TROPICAL STORMS 

3.11.1 AFFECTED ENVIRONMENT 

While many hurricanes have passed near Hawaiʻi Island during the last 50 years, until this year, none 
have directly affected the island (Figure 3.14).  On Friday, August 8, 2014, Tropical Storm Iselle 
landed on the eastern side of Hawaiʻi Island.  It was the strongest tropical system to make landfall on 
the island since reliable records began in 1950.  The storm made landfall just prior to 3:00 AM HST 
with sustained winds near 60 mph and higher gusts.  A gust of 66 mph was observed at Volcano 
National Park, and a gust to 72 mph occurred at Oʻahu Forest National Wildlife Reserve 
(AccuWeather 2014).  Another tropical storm in 1958 reached sustained speeds of 30 knots with gusts 
of 45 knots near Hilo. In other areas of the island, as judged by damage, winds reached sustained 
speeds of at least 50 knots with gusts of 75 knots or more (CPHC 2013).   

Figure 3.14 Hurricane Tracks, 1950 to 2012  

 
Source:  U. Hawaiʻi School of Ocean and Earth Science & Technology 

 

3.11.2 POTENTIAL IMPACTS AND MITIGATION 

No documented hurricanes have directly affected Hawaiʻi Island, and all the tropical storms that have 
impacted the island have affected only the eastern, windward side of the island.  The control building 
and other above-ground structures associated with the project will be compliant with the County 
building codes and able to withstand significant winds.  Thus the likelihood of impacts to the project 
from such storms is very low.   

3.12 VOLCANIC ERUPTIONS 

3.12.1 AFFECTED ENVIRONMENT 

The well sites are located on the western flank of Hualālai, one of five prominent volcanoes on the 
island of Hawai‘i.  The estimated lava production rate for Hualālai over the past 3,000 years is about 
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2 percent of the current rate for Kīlauea Volcano. The last volcanic eruption of Hualālai in the general 
project area occurred in 1800 to 1801.  Lavas emerged from the northwest volcanic rift zone at about 
the 1,600-foot elevation (in the vicinity of the Puhi-a-Pele Cinder Cone, just makai of Māmalahoa 
Highway), creating a flow that entered the ocean north of Keāhole Point.   

3.12.2 POTENTIAL IMPACTS  

The Lava Flow Hazard Map prepared by the Hawaiian Volcano Observatory of the USGS shows the 
island of Hawai‘i in nine Lava Flow Hazard Zones (Zone 1 being the most hazardous and Zone 9 
being the least), based on geologic criteria, including frequency of past lava flows and coverage, 
distance from eruptive vents, and topography that currently protects certain areas from lava 
inundation. The summit of Mauna Loa and its rift zones as well as Kilauea Crater and its rift zones 
are located in Zone 1. The project site and the town of Kailua-Kona are located in Zone 4, a 
moderately rated hazardous zone.  Thus the likelihood of impacts to the project facilities from lava 
flows is low.   

3.12.3 TSUNAMI WAVES 

The well facilities and transmission lines will be located far above any potentially hazardous areas. 
The lowest portion of the proposed facilities, on the Māmalahoa Highway, is at an elevation of about 
1,470 feet msl, more than 2-1/2 miles from the shoreline.  Although tsunami inundation can be 
devastating to coastal properties, the proposed project will not be impacted. 

3.12.4 WILDFIRES 

The Hawai‘i Wildfire Management Organization rates the area as being in a “Moderate Hazard Area” 
with respect to wildfires (HWMO 2014).  The site plan provides adequate clearance between the 
above-ground facilities that are proposed and surrounding vegetation to keep them safe should a 
wildfire pass through the area.   

3.13 CLIMATE CHANGE AND POTENTIAL SEA LEVEL RISE 

3.13.1 AFFECTED ENVIRONMENT 

The global community of climate scientists has concluded that sea levels are currently rising, and that 
this trend is expected to continue for the foreseeable future.  The Intergovernmental Panel on Climate 
Change (IPCC) recently predicted (Church et al. 2013; IPCC 2013) that the average temperature in 
the Hawaiian Islands is likely to increase by 0.5 to 1.5 C° (0.9 – 1.7 F°) by 2100, rainfall is likely to 
decrease by, at most 10 percent, and sea level could rise between 0.26 to 0.98 m (0.85 to 3.2 ft.).  
Given this likelihood, it is incumbent upon planners to look at the potential effects this trend could 
have on development and examine ways in which project design can accommodate these changes.   

3.13.2 POTENTIAL IMPACTS 

This small anticipated temperature change and small predicted decrease in rainfall would not 
significantly affect the project.  Because the project involves only upland areas, well above sea level, 
a rise in average sea level even of 3.2 feet would not affect the project design.  Neither would it affect 
the homes that water from the well is intended to serve.   

3.14 SCENIC RESOURCES 

3.14.1 AFFECTED ENVIRONMENT 

The existing visual character of the well sites can be described as undeveloped sloping land 
overgrown with dense vegetation.  The project area cannot be seen from Māmalahoa Highway or 
other public vantage points due the intervening topographic and vegetation barriers.  The Pacific 
Ocean and Kona coastline form the backdrop of views toward the makai lands from the site’s upper 
elevations.   
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3.14.2 POTENTIAL IMPACTS AND MITIGATION 

The proposed control building and pump station will be modest in size and unobtrusive.  They will 
not be visible from the Māmalahoa Highway and will be partially blocked from view by trees from 
the adjacent properties.  View planes from properties in the vicinity to the sea and mountains will not 
be affected.   

3.15 ARCHAEOLOGICAL RESOURCES 

3.15.1 AFFECTED ENVIRONMENT 

Rechtman Consulting, LLC, conducted an archaeological inventory survey of the original project site 
in 2008 (see Appendix E). The survey encompassed a 17-acre portion of the State parcel lying 
between the 980-foot and 2,460-foot elevations. The purpose of the survey was to summarize the 
background information concerning the project area’s physical setting, cultural context, previous 
archaeological work, and current survey expectations based on four previous archaeological studies in 
the project area (Halpern and Rosendahl 1996; Kawachi 1994; and Yent 1991, 1999). These studies 
identified five features in the project area, which were all reconfirmed by Rechtman Consulting, LLC.  
The sites included four core-filled ranching/boundary walls (Sites 20754, 20755, 20757, and 20758) 
and a terrace/wall (Site 20759) located along the edge of the natural drainage which were all likely 
used for agricultural activities. 

In 2014 ASM Affiliates completed an updated archaeological inventory survey to include the area in 
the current project that was not included in the original project scope, i.e. the planned roadway right 
of way between the Keōpū Well Site #4 and Keōpū Well.  This new study was submitted to the State 
Historic Preservation Division (SHPD) for review in March 2014 and is reproduced here as Appendix 
F.  As a result of the current field investigation three previously undocumented features were 
observed and recorded. All three of these features are located on TMK: (3) 7-5-001:159 (formerly 
Parcel 044). Two of these are agricultural field system features, called kuaiwi4, (Site 22975 Features 
B and C) and the third is a Historic Period roadway (Site 22974 Feature B).   

3.15.2 POTENTIAL IMPACTS AND MITIGATION 

All of the reconfirmed and newly identified sites in these two studies are significant, based on SHPD 
criteria.  For sites to be significant, they must possess the integrity of location, design, settings, 
materials, workmanship, feeling, and association and meet one or more of the following criteria 
provided by SHPD: 

 Be associated with events that have made an important contribution to the broad patterns of our 
history;  

 Be associated with the lives of persons important in our past;  

 Embody the distinctive characteristics of a type, period, or method of construction; represent the 
work of a master; or possess high artistic value;  

 Have yielded, or is likely to yield, information important for research on prehistory or history;  

 Have an important traditional cultural value to the Native Hawaiian people or to another ethnic 
group of the state due to associations with traditional and customary practices.   

Generally, the information collected during the previous studies, along with the current inventory 
survey, is sufficient to document these sites and mitigate any potential negative impacts that might 
result from the construction of the Keōpū Well facilities.  SHPD has recommended data recovery take 
place at the two kuaiwi features prior to any proposed development activities.  A data recovery plan in 

                                                      
4 These features are believed to be kuaiwi, which are long, straight stone walls believed to have been used by Hawaiians to 

delineate different agricultural fields.   
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compliance with HAR 13§13-278 has been prepared and submitted to SHPD for their review and 
approval.  ASM Affiliates has been retained to complete the recovery work when the plan is approved 
by SHPD and to provide adequate reporting to SHPD to ensure adequate documentation of these 
sites.  Given these surveys and recovery work and also the substantial earlier work completed earlier, 
no significant impacts to the project area archaeological resources are predicted.  Should significant, 
undocumented archaeological features be discovered during construction, work will stop and SHPD 
will be consulted to determine the appropriate course of action.   

3.16 CULTURAL IMPACT ASSESSMENT 

3.16.1 AFFECTED ENVIRONMENT  

In 2008, Paul H. Rosendahl, Ph.D., Inc. (PHRI) prepared a cultural impact assessment (CIA) of the 
original project area to evaluate the potential impacts of the proposed project on the cultural resources 
of Native Hawaiians (see Appendix G).  The overall objective was to determine whether traditional 
and customary practices were being conducted within, or adjacent to, the project area and could 
possibly be constrained, constricted, prohibited, or eliminated if the proposed project were to be 
implemented.   

In its research, the CIA documented the scarcity of information on the history of Hienaloli.  The usual 
references used to determine place names were silent regarding the translation and meaning of 
Hienaloli.  Over thirty informants were contacted to relate any experience or knowledge they might 
have of the project area. The noticeable dearth of information indicated that pre-contact cultural 
activities within Hienaloli were limited to agricultural and residential practices.  There was little 
information regarding current day practices specific to the study area.   

3.16.2 POTENTIAL IMPACTS AND MITIGATION  

The information presented in the CIA, historical documentation, archaeological surveys and research, 
and oral reminiscences, all indicate that the development of the well facilities will have little effect on 
Native Hawaiian traditional or customary rights and practices.  Thus, no mitigation measures would 
be necessary.  PHRI, however, emphasized that remnants of Native Hawaiian practices may reveal 
themselves during site construction.  If that were to occur, work in the immediate area would be 
halted and SHPD would be contacted for appropriate action or treatment.   
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4. SOCIO-ECONOMIC SETTING 

4.1 POPULATION 

4.1.1 AFFECTED ENVIRONMENT 

For most of the 20th century, North Kona thrived historically as an agricultural region. With its scenic 
coastal resources, the area has experienced tremendous change and growth since statehood, driven by 
resort development and a second-home residential market.  The population in the North Kona area 
has increased dramatically since 1990 (see Table 4.1 and Figure 4.1).  In the center of the district is 
Kailua-Kona, a thriving urban center that has become a hub for government, commercial, industrial, 
and resort services and facilities for West Hawai‘i. As of 2007, Kailua-Kona had 170 retail 
establishments with gross sales of almost $600 million, 23 percent of the island’s total. The retail 
workforce alone in Kailua numbered 2,406 (DBEDT 2012).   

 

Table 4.1 Growth in North Kona Area, 1990 – 2010, by Zip Code  

Zip 
Code 

Population 
% 

Growth 

1990 2000 2010 
1990-
2010 

96725 2,096 2,956 3,592 71.4% 

96740 19,616 25,132 33,321 69.9% 

96750 1,309 2,629 3,793 189.8% 

Total 23,021 30,717 40,706 76.8% 

Note:  See Figure 4.1 for zip code boundaries.   

Source:  U.S. Census Bureau (2013) 

 

In addition to the gradual in-filling of residential homes between Kailua-Kona and Keauhou, urban 
development has been moving north toward the Kona International Airport in Keāhole.  HHFDC’s 
Kamakana Project is located in this northern growth pattern, and substantial amounts of public money 
are being invested in infrastructure to support this growth. 

4.1.2 POTENTIAL IMPACTS AND MITIGATION 

North Kona has been designated in the Hawaiʻi County General Plan as an area that can 
accommodate population growth (see Section 6.1).  By supplying potable water to the Kamakana 
Project dwellings and other North Kona residences, the project will facilitate this planned growth, but 
will not cause additional population growth.  Thus, the project impacts on population growth will not 
be significant.    

4.2 ECONOMIC CONSIDERATIONS 

4.2.1 AFFECTED ENVIRONMENT 

Kailua-Kona is considered the center for government, banking, and retail activities in West Hawai‘i.  
The old Kailua industrial area and new industrial subdivisions in Kaloko provide the largest 
concentration of such activities in the region, accommodating a wide range of manufacturing, service, 
and wholesale operations. 
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Despite the expansion of urban activities in North Kona, agricultural enterprises continue to prosper 
particularly in the uplands and southern sections of the district. In 2013, Kona coffee reached sales 
valued at $31.5 million.5  Other agricultural operations have flourished including cattle ranching and 
the harvesting of fruits, macadamia nuts, flowers, and vegetables. 

 

Figure 4.1 Zip Codes in North Kona Area 

 
Source:  State of Hawaiʻi GIS 

 

4.2.2 POTENTIAL IMPACTS AND MITIGATION 

The estimated cost of about $8 million (see Section 1.4) to construct the project facilities will 
generate substantial beneficial short-term effects in the local economy.  During the design and 
construction stage of the project, work will be created in planning, engineering, landscape 
architecture, construction trades, material and supply vendors, and related fields.  Secondary and 
induced effects will occur as monies from these industries are spent and re-spent generating a greater 
impact in the economy. 

                                                      
5 Pacific Business News, May 31, 2013, URL:  http://www.bizjournals.com/pacific/news/2013/05/31/hawaiis-kona-coffee-

farmers-to-get.html  
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In the long-term, the new source of water for North Kona will accommodate continued planned 
development.  It will support the development of new homes and businesses, prompt additional 
mobilization in the construction industry, stir another round of income and spending, and continue to 
generate state income tax and sales tax revenues.  This will constitute a minor but positive economic 
impact to the local area.   

4.3 SOCIAL CONSIDERATIONS 

4.3.1 AFFECTED ENVIRONMENT 

All state, county, regional, and community plans discussed in subsequent sections recognize the 
social and moral obligations for government and community leaders to plan for and provide the 
necessary infrastructure that support residential growth in the County. The County of Hawai‘i 
General Plan (County of Hawaiʻi 2005, p. 9-1) states: 

In the social and human realm, adequate housing is one of the primary factors that provide a 
person a sense of satisfaction and wellbeing. For most families, it is a major expenditure of 
the household income and represents, in varying degrees, long term commitments to a place 
and/or community. In turn, these commitments contribute to a community’s sense of 
wellbeing and stability. 

From governments’ perspective, adequate housing for residents is part of the considerations 
of public health, welfare and safety. Housing and residential use of land is a generator of 
government revenue through local real property taxes. The revenues are balanced by 
significant expenditures of public funds for roads, schools, protective services and other 
capital improvement projects that service residential areas. Thus, the provision of housing 
requires the coordination of planning and implementation on all levels of government. 

4.3.2 POTENTIAL IMPACTS AND MITIGATION 

The proposed production well will supply water and provide an important service to the residents of 
North Kona, including the Kamakana Project.  As a utility, it will be an essential component for 
growth supported by State and County planning and land use policies.  Notably, these policies include 
objectives to improve the infrastructure to support new development.  Keōpū Well #4 is a component 
that is intended to support the planned development and growth in Kamakana as well as support for 
development of other nearby communities served by DWS.   
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5. PUBLIC FACILITIES AND SERVICES 

5.1 CIRCULATION AND TRAFFIC 

5.1.1 AFFECTED ENVIRONMENT 

Māmalahoa Highway, a County right of way, is a two-lane highway that serves as the primary access 
through the uplands of North Kona and the Keōpū well sites.  Traffic volume on this meandering 
rural road can be categorized as low. 

5.1.2 POTENTIAL IMPACTS AND MITIGATION 

Long-term operations of the production well will not generate any notable traffic.  Typically, a 
monitoring crew of one technician would make daily trips to the site, while a maintenance crew 
would make periodic trips.  Overall, however, there would be no multiple trips to the well facility on 
a per day basis. 

In the short-term, construction activities at the project site will generate traffic associated with 
construction workers commuting to and from the property, delivery of construction material and 
equipment, and removal of construction wastes and debris.  Traffic delays are expected to be 
intermittent and brief at isolated locations along the project’s primary route: Māmalahoa Highway 
and Palani Road. 

Installation of a transmission line in Māmalahoa Highway will require trenching, placement of the 
pipeline, and backfilling.  These activities will require temporary closure of a traffic lane and 
rerouting of passing vehicles to the opposite lane.  Such a procedure could generate temporary, short-
term traffic delays.  As provided in Section 8.1 below, mitigation measures will be employed to 
minimize project impact on traffic.   

5.2 POTABLE WATER 

5.2.1 AFFECTED ENVIRONMENT 

An 8-inch DWS water line currently runs along Māmalahoa Highway below the project site.  This 
line is part of the North Kona Water System that consists of high-level, mid-level, and shaft wells; 
storage tanks; and an interconnecting distribution system serving DWS customers from Keāhole to 
Keauhou.   

5.2.2 POTENTIAL IMPACTS AND MITIGATION 

The water from Keōpū Well #4 will connect to this system in the Kamakana land tract where an 
existing 16-inch DWS line occurs.  The connection is situated in Māmalahoa Highway approximately 
7,000 feet to the north of the project site.  The new line will be 16 inches in diameter and aligned 
parallel with the existing 8-inch line.  The new line will be entirely within the highway’s existing 
right of way. 

Completion of this project will have a positive impact on the stability and capacity of the DWS water 
supply for the North Kona area.   

5.3 SEWER 

5.3.1 AFFECTED ENVIRONMENT 

The County’s sewer collection system currently services the town of Kailua-Kona, the coastal 
properties along Aliʻi Drive, several inland subdivisions between Kailua-Kona and Keauhou, and new 
development above Queen Ka‘ahumanu Highway, mauka of the County’s Kealakehe Wastewater 
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Reclamation Facility.  However, the County system does not serve the upland homes and agricultural 
properties along Māmalahoa Highway. 

Historically, these unserved properties have used independent waste systems consisting primarily of 
cesspools to accommodate their wastewater disposal needs.  However, recent government regulations 
now require an environmentally safer method of disposal to protect the area’s watershed.  
Homeowners must eventually install septic tanks that collect and hold the effluent, allowing the 
system to separate and biodegrade the outflow before the liquid component is canted by overflow into 
a drain field for disposal.   

5.3.2 POTENTIAL IMPACTS 

The planned unmanned facilities at Keōpū Well #4 will not require an independent waste system. 
Hence, no impact from wastewater disposal is expected to occur.   

5.4 ELECTRICITY 
Electricity is provided by Hawaii Electric Light Company (HELCO) via existing overhead lines along 
Māmalahoa Highway.  A new overhead line will be installed to connect this system to the Keōpū 
Well #4 facilities.  HELCO has confirmed that no upgrading to the connection at the existing DWS 
Keōpū production well site will be required for the booster pump station.  The new  production well, 
pump station, and support facilities will require electrical power for operations, but the power demand 
is expected to be nominal and have no adverse impact on HELCO’s capacity to serve other 
customers. 

5.5 TELECOMMUNICATIONS 
Telecommunications service is available from Hawaiian Telcom.  Telemetering equipment or a 
Supervisory Control and Data Acquisition (SCADA) system will be installed at the control building 
to monitor the well’s operations.  An overhead line along the project area’s driveway will be installed 
to connect the SCADA with existing Hawaiian Telcom lines along Māmalahoa Highway.  The 
proposed project will not require telephone land line services and no significant impact on 
telecommunications facilities is anticipated.   

5.6 SOLID WASTE 

5.6.1 AFFECTED ENVIRONMENT 

The County of Hawai‘i provides solid waste collection service.  Property owners or occupants hire 
private companies to haul their waste or self-haul their waste to the County’s Pu‘uanahulu Landfill in 
North Kona or to the County’s transfer stations in Kailua, Keauhou, Ke‘ei, Wailea, and Miloli‘i.  
Most self-hauled wastes are taken to the transfer stations that are provided for use primarily from 
single-family residences.  Other solid wastes, such as agricultural wastes, do not enter the county 
waste stream and are usually recycled at the source. 

5.6.2 POTENTIAL IMPACTS AND MITIGATION 

Solid waste generated for the proposed project, including construction and maintenance debris, is 
expected to be minimal and have no noticeable effect on County solid waste disposal facilities.  
Construction contractors, notably, often re-use construction material for subsequent projects.  This 
economic use of supplies helps minimize solid waste disposal at the public landfills.  Thus, no 
significant impact on solid waste facilities will be caused by the project.   
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5.7 PUBLIC FACILITIES AND SERVICES 

5.7.1 AFFECTED ENVIRONMENT 
5.7.1.1 Police Services 

The project area is located within the Hawai‘i County Police Department’s Kona District which is 
headquartered in Kealakehe.  Substations are located in Captain Cook, Kailua-Kona, and Keauhou. 

5.7.1.2 Fire and Emergency 

A 24-hour fire station with fire, emergency medical service (EMS), and rescue capabilities is located 
in Kailua-Kona.  In addition, fire stations with regular full-time fire and EMS services are located in 
Keauhou, Captain Cook, and at the Makalei Fire station.  On-call volunteer services operate out of 
Kalaoa Mauka, Miloli‘i Village, and Kona Paradise Subdivision. 

5.7.1.3 Medical Services 

Kona Community Hospital, which serves West Hawai‘i, is a full-service hospital located in 
Kealakekua.  Hospital services include acute inpatient medical/surgical, obstetrics, skilled nursing, 
intensive care, and outpatient surgery.  Outpatient and ancillary services include a 24-hour emergency 
room, laboratory, radiology, pharmacy, occupational, physical, respiratory and speech therapy, and 
dietary services. 

5.7.1.4 Public Education 

The Kona public school system is comprised of the Konawaena and Kealakehe complexes.  The 
Konawaena complex includes Konawaena High School, Konawaena Middle School, Konawaena 
Elementary School, Hoʻokena Elementary School, and Honaunau Elementary School.  The 
Kealakehe complex includes Kealakehe High School, Kealakehe Intermediate School, Kealakehe 
Elementary School, Hōlualoa Elementary School, and Kahakai Elementary School. 

5.7.2 POTENTIAL IMPACTS AND MITIGATION 

The Keōpū Well #4 facility will be secured by fencing and a locked gate.  The structures will be 
almost entirely constructed out on non-flammable materials.  No additional personnel will be hired by 
DWS to service the facility who could impact local police, fire, medical or educational facilities.  
Thus, due to the purpose and function of the proposed project, adverse impacts to these public 
facilities and services are not anticipated.  Best management practices in the construction, signage, 
and operation of the chlorination system will be used to mitigate the potential of any accidental 
releases or exposure to DWS workers or the public.   
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6. RELATIONSHIPS TO PUBLIC AND LAND USE POLICIES 

6.1 COUNTY OF HAWAIʻI GENERAL PLAN 

6.1.1 APPLICABLE GOALS, POLICIES AND RECOMMENDED ACTIONS 

The Department of Water Supply operates and maintains over twenty separate water systems on the 
Island of Hawai‘i, including the Keōpū Wells.  The 2005 Hawai‘i County General Plan contains goals 
and policies concerning the development and operation of essential water supply facilities.  The General 
Plan recognizes that water supply facilities are needed to support the patterns of development which the 
General Plan seeks to achieve.  It makes planning for the location of utility facilities such as wells, 
reservoirs, and pumping stations an integral part of the land planning process.   

The 2005 General Plan identifies the following County policies with regard to public water systems that 
are relevant to the proposed project:   

(a) Water system improvements shall correlate with the County's desired land use development 
pattern. 

(b) All water systems shall be designed and built to Department of Water Supply standards. 

(c) Improve and replace inadequate systems. 

(d) Water sources shall be adequately protected to prevent depletion and contamination from 
natural and man-made occurrences or events. 

(e) Water system improvements should be first installed in areas that have established needs and 
characteristics, such as occupied dwellings, agricultural operations and other uses, or in areas 
adjacent to them if there is need for urban expansion. 

(f) A coordinated effort by County, State and private interests shall be developed to identify 
sources of additional water supply and be implemented to ensure the development of sufficient 
quantities of water for existing and future needs of high growth areas and agricultural 
production. 

The 2005 Hawai‘i County General Plan identifies a number of actions to implement these policies in the 
North Kona District.  Specifically, it directs DWS to:  

 Continue to pursue groundwater source investigation, exploration and development in areas that would 
provide for anticipated growth and that would provide for an efficient and economic system operation. 

 Increase the capacity of the booster pump stations as required.  Continue to evaluate growth conditions 
to coordinate improvements as required to the existing water system in accordance with the North 
Kona Water System Master Plan.  

6.1.2 CONFORMANCE WITH THE 2005 HAWAI‘I COUNTY GENERAL PLAN   

The proposed project will improve the County’s capacity to serve customers in the North Kona region by 
adding a much needed pump station and transmission line from the well sites northward.  Thus, the 
project is compatible with the County Water Use and Development plan and the County General Plan.   

6.2 COUNTY OF HAWAI‘I ZONING ORDINANCE 
The County zoning in the project area is Agriculture (A-20a and A-5a) for the well sites, and County 
roadways for the transmission lines.  However, the Keōpū Well #4 site is also designated by the State 
Land Use Commission as Conservation land (see Section 6.7).  Lands that are located in the State 
Conservation District are regulated by the State DLNR and administered by the Office of Conservation 
and Coastal Lands.  Since the well site is located in the State Conservation District, land use approval is 
obtained through a Conservation District Use Permit from the State BLNR. County zoning requirements 
are not applicable.   
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6.3 KEĀHOLE TO KAILUA DEVELOPMENT PLAN 
In 1990, the County adopted the Keāhole to Kailua Development Plan to serve as a guide for future land 
use development and infrastructure in the region.  The 20-year plan includes residential, resort, 
commercial, industrial, recreational, and public facility uses. 

At its conception, the plan recognized that the development of potable water resources would be crucial 
for the continued development of the Keāhole to Kailua area and that the availability of potable water 
may become a limiting factor.  In the plan’s program policies, a series of wells above the 1,500- to 1,800-
foot elevation was proposed for development.  This project is completely consistent with this plan.   

6.4 KONA COMMUNITY DEVELOPMENT PLAN 
The Kona Community Development Plan, adopted by the County in September 2008, translates the broad 
statements of the General Plan to specific actions as they apply to geographical areas of the region.  Its 
vision for the future is: 

A more sustainable Kona characterized by a deep respect for the culture and the environment 
and residents that responsively and responsibly accommodate change through an active and 
collaborative community. 

The plan’s goal for public facilities, infrastructure, and services is a community where the public 
infrastructure and facilities are sustainably built and maintained with innovation and pride, promote a 
sense of community, and support a quality of life where visitors and residents feel safe, healthy, and 
inspired. 

As a utility and a component of required infrastructure, the proposed well and reservoir will support the 
planned growth of Kona as provided in the County’s General Plan Land Use Pattern Allocation Guide and 
Kona CDP’s Official Kona Land Use Map.  The proposed project recognizes the identification of the 
Kona Mauka Watershed Management Program and will comply with the workings of that program.   

6.5 SPECIAL MANAGEMENT AREA 
Under HRS Chapter 205A (Coastal Zone Management), the County is authorized to regulate land uses 
within the Special Management Area (SMA) of the island of Hawai‘i. The SMA encompasses a defined 
area along the coast of the Big Island. 

The proposed Keōpū Well #4, reservoir, and water lines are located outside of the SMA, and therefore, 
not subject to the SMA Rules and Regulations of the County of Hawai‘i.   

6.6 HAWAIʻI STATE PLAN 
The Hawai‘i State Planning Act (Planning Act) has served as a guide for the long-range development of 
the state since its adoption into law in 1978 as Hawai‘i Revised Statutes (HRS) Chapter 226.  The 
Planning Act identifies goals, objectives, and policies for the state to: (1) provide a basis for determining 
priorities and allocating limited resources, such as public funds, services, human resources, land, energy, 
water, and other resources; (2) improve coordination of federal, state, and county plans, policies, 
programs, projects, and regulatory activities; and (3) establish a system for plan formulation and program 
coordination to provide for an integration of all major state and county activities.  Of the 107 sections that 
comprise HRS Chapter 226, four are directly applicable to the proposed project, discussed below.  For 
each section, the applicable objectives and policies are listed in italics, followed by a discussion of the 
project compliance with them. 

6.6.1 HRS §226-13 - OBJECTIVES AND POLICIES FOR THE PHYSICAL ENVIRONMENT – LAND, AIR, 
AND WATER QUALITY 

(a) Planning for the State’s physical environment with regard to land, air, and water quality shall be 
directed towards achievement of the following objectives: 

(1) Maintenance and pursuit of improved quality in Hawai‘i’s land, air, and water resources. 
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(2) Greater public awareness and appreciation of Hawai‘i's environmental resources. 

(b) To achieve the land, air, and water quality objectives, it shall be the policy of this State to: 
(2) Promote the proper management of Hawai‘i’s land and water resources. 
(3) Promote effective measures to achieve desired quality in Hawai‘i’s surface, ground, and coastal 
waters. 
(6) Encourage design and construction practices that enhance the physical qualities of Hawai‘i’s 
communities. 
(7) Encourage urban developments in close proximity to existing services and facilities. 
(8) Foster recognition of the importance and value of the land, air, and water resources to Hawai‘i’s 
people, their cultures and visitors. 

Conversion of Keōpū Well #4 to a production well will add a new source to the DWS water system. The 
long-term impact of the project will improve the County’s capacity to serve customers in the North Kona 
region.  The proposed project will also include a storage reservoir and transmission lines to enhance the 
County’s overall delivery system.  No long-term detrimental impacts on the County’s existing water 
supply system are anticipated. 

6.6.2 HRS §226-14 - OBJECTIVE AND POLICIES FOR FACILITY SYSTEMS – IN GENERAL 

(a) Planning for the State’s facility systems in general shall be directed towards achievement of the 
objective of water, transportation, waste disposal, and energy and telecommunication systems that 
support statewide social, economic, and physical objectives. 

(b) To achieve the general facility systems objective, it shall be the policy of this State to: 
(1) Accommodate the needs of Hawai‘i’s people through coordination of facility systems and capital 
improvement priorities in consonance with state and county plans. 
(2) Encourage flexibility in the design and development of facility systems to promote prudent use of 
resources and accommodate changing public demands and priorities. 
(3) Ensure that required facility systems can be supported within resource capacities and at 
reasonable cost to the user. 
(4) Pursue alternative methods of financing programs and projects and cost-saving techniques in the 
planning, construction, and maintenance of facility systems. 

The proposed project fully supports the objectives and policies for “facility systems” as set forth in HRS 
§226-14.  It is also consistent with the County General Plan, Kona Community Development Plan, and 
Hawai‘i County Water Use and Development Plan.  The proposed project will supply water to HHFDC’s 
Kamakana Project, which will offer a range of affordable and market-priced housing units.  The proposed 
project will be located in the high-level zone of the Keauhou Aquifer at about the 1,600-foot elevation 
where previous exploratory wells have encountered favorable groundwater levels at 25 to 460 feet above 
sea level. 

6.6.3 HRS §226-16 - OBJECTIVES AND POLICIES FOR FACILITY SYSTEMS – WATER.  

(a) Planning for the State’s facility systems with regard to water shall be directed towards achievement 
of the objective of the provision of water to adequately accommodate domestic, agricultural, commercial, 
industrial, recreational, and other needs within resource capacities. 

(b) To achieve the facility systems water objective, it shall be the policy of this State to: 
(1) Coordinate development of land use activities with existing and potential water supply. 
(2) Support research and development of alternative methods to meet future water requirements well 
in advance of anticipated needs. 
(4) Assist in improving the quality, efficiency, service, and storage capabilities of water systems for 
domestic and agricultural use. 
(5) Support water supply services to areas experiencing critical water problems. 
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The County recognizes Keōpū Well #4 as a potential source for serving new development in the 
Kamakana area.  Forest City Hawaii will construct the Keōpū Well#4 facilities, including its pump station 
and transmission lines, and dedicate the improvements to the DWS. 

6.6.4 HRS §226-108 – SUSTAINABILITY.  PRIORITY GUIDELINES AND PRINCIPLES TO PROMOTE 

SUSTAINABILITY SHALL INCLUDE: 

(1) Encouraging balanced economic, social, community, and environmental priorities; 

(2) Encouraging planning that respects and promotes living within the natural resources and limits of 
the State; 

(3) Promoting a diversified and dynamic economy; 

(4) Encouraging respect for the host culture; 

(5) Promoting decisions based on meeting the needs of the present without compromising the needs of 
future generations; 

(6) Considering the principles of the ahupuaʻa system; and 

(7) Emphasizing that everyone, including individuals, families, communities, businesses, and 
government, has the responsibility for achieving a sustainable Hawaii. [L 2011, c 181, §2] 

Because the completed production well will be turned over to DWS, its operation will have to comply 
with the State of Hawaiʻi State Water Code (HRS, Chapter 174C) and the Hawaiʻi County Water Use and 
Development Plan, which mandate water withdrawals below the aquifer sustainable yield and other 
measures to ensure the viability of water supply for the future.  As discussed in Section 3.3.2, the 
characteristics of existing high level monitoring wells and lack of impacts to the basal aquifer from 
ongoing production from existing high level production wells indicate that the new production well, if 
operated properly at the design withdrawal rates, will provide a sustainable new source of high quality 
potable water for the North Kona community.  In addition to supporting the Kamakana Villages 
affordable housing development, the new project will provide needed potable water to the limited 
agricultural businesses and rural residential homes in the area, as well as for the North Kona community 
at large.  DWS will continue its monitoring of these aquifers to ensure that significant impacts to these 
aquifers do not occur.  As discussed in Section 3.16, no significant cultural impacts are anticipated by 
implementation of the project.  Thus, this project will serve a very useful public purpose without 
jeopardizing future use of this important resource.   

6.7 STATE LAND USE LAW 
The State Land Use District Maps, administered by the State Land Use Commission, designate the project 
site in the Conservation District.  The Conservation District includes primarily lands in existing forest and 
water reserves, and areas necessary for protecting watersheds and water sources.  It also includes lands for 
preserving scenic/historic areas, park areas, wilderness, and beach reserves, as well as for conserving 
indigenous or endemic plants, forestry, and fish. 

The State BLNR oversees the Conservation District, which includes five subzones: Protective, Limited, 
Resource, General, and Special. The Keōpū Well #4 site is located in the Conservation District and the 
Resource subzone.  As a water system that will serve a public purpose, the proposed facilities are 
permitted uses in the Conservation District.  Forest City Hawaii obtained a Conservation District Use 
Permit (CDUP) for the project from BLNR in September, 2010 and received an amendment to the CDUP 
extending the time for project completion until September 22, 2014.  However, due to a number of delays, 
Forest City Hawaii obtained a second extension from the BLNR to have sufficient time to complete the 
work (until September 22, 2016).   
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6.8 STATE ENVIRONMENTAL POLICY 
The State Environmental Policy under HRS Chapter 344, established a policy that (1) encourages 
productive and enjoyable harmony between people and their environment; (2) promotes efforts that will 
prevent or eliminate damage to the environment and biosphere; (3) stimulates the health and welfare of 
humanity; and (4) enriches the understanding of the ecological systems and natural resources important to 
the people of Hawai‘i.   

HRS 344-3(1) states that it shall be the policy of the State, through its programs, authorities, and 
resources to: 

Conserve the natural resources, so that land, water, mineral, visual, air and other natural 
resources are protected by controlling pollution, by preserving or augmenting natural resources, 
and by safeguarding the State’s unique natural environmental characteristics in a manner which 
will foster and promote the general welfare, create and maintain conditions under which 
humanity and nature can exist in productive harmony, and fulfill the social, economic, and other 
requirements of the people of Hawai‘i. 

The Keōpū Well #4 has the capacity of producing a sustainable yield up to 1.5 MGD to supply a 
substantial portion of water needs for the future Kamakana residents, without a detrimental effect on the 
water resource of the district.  The use of the island’s water resource to fulfill the County’s social, 
economic, and other requirements would be highly beneficial to the people of Hawai‘i.   

6.9 COASTAL ZONE MANAGEMENT ACT (16 U.S.C. § 1456(C) (1)) 
Enacted as Chapter 205A, HRS, the Hawai‘i Coastal Zone Management (CZM) Program was 
promulgated in 1977 in response to the Federal Coastal Zone Management Act of 1972. The CZM area 
encompasses the entire state, including all marine waters seaward to the extent of the state’s police power 
and management authority.  It also includes the 12-mile U.S. territorial sea and all archipelagic waters.  

The Hawai‘i Coastal Zone Management Program focuses on ten policy objectives, listed in the following 
sections in italics, with a discussion of the project compliance with them.    

6.9.1 RECREATIONAL RESOURCES   

To provide coastal recreational opportunities accessible to the public and protect coastal resources 
uniquely suited for recreational activities that cannot be provided elsewhere.   

No project components would take place at or near to any potential or active coastal recreational 
opportunities.  No impacts on these resources would occur.   

6.9.2 HISTORIC RESOURCES 

To 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.   

No project components would take place at or near to any potential or active coastal recreational 
opportunities.  Section 3.15  of this EA concludes that no significant impacts to these resources would 
occur.   

6.9.3 SCENIC AND OPEN SPACE RESOURCES 

To protect, preserve, and where desirable, restore or improve the quality of coastal scenic and open 
space resources.   

No project components would take place at or near to any scenic or open space coastal resources or be 
visible from them.  No impacts on these resources would occur.   
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6.9.4 COASTAL ECOSYSTEMS 

To protect valuable coastal ecosystems, including reefs, from disruption and to minimize adverse impacts 
on all coastal ecosystems.   

No project components would take place at or near to any potential or active coastal recreational 
opportunities.  Runoff from the drainageway within the project site flows a distance of more than 2.5 
miles and then into a retention basin located more than 1,000 feet from the shoreline.  Any disturbances of 
the site will be short-term and mitigated by best management practices.  No impacts to coastal ecosystems 
would occur.    

6.9.5 ECONOMIC USES 

To provide public or private facilities and improvements important to the state's economy in suitable 
locations; and ensure that coastal dependent development such as harbors and ports, energy facilities, 
and visitor facilities, are located, designed, and constructed to minimize adverse impacts in the coastal 
zone area.   

No project components would take place at or near to any coastal dependent development.  There would 
be no impact on any such facilities.   

6.9.6 COASTAL HAZARDS 

To reduce hazard to life and property from tsunami, storm waves, stream flooding, erosion, subsidence, 
and pollution.  

No project components would take place at or near to any coastal feature that could affect coastal hazards.      

6.9.7 MANAGING DEVELOPMENT 

To improve the development review process, communication, and public participation in the management 
of coastal resources and hazards.  

The proposed project is located more than 2.5 miles from the coastline and the Hienaoli drainage that 
passes through the project site ends in a large retention basin, more than 1,000 feet from the ocean.  The 
project does not involve the placement, erection, or removal of materials near the coastline.  It will not 
affect the review process for management of any coastal resources and hazards.   

6.9.8 PUBLIC PARTICIPATION 

To stimulate public awareness, education, and participation in coastal management; and maintain a 
public advisory body to identify coastal management problems and provide policy advice and assistance 
to the CZM program.   

The proposed project is located more than 2.5 miles from the coastline.  It does not involve the placement, 
erection, or removal of materials near the coastline.  It will not affect the public participation in the 
management of issues related to coastal resources.   

6.9.9 BEACH PROTECTION   

To protect beaches for public use and recreation; locate new structures inland from the shoreline setback 
to conserve open space and to minimize loss of improvements due to erosion.   

The proposed project is located more than 2.5 miles from the coastline.  It does not involve the placement, 
erection, or removal of materials near the coastline.  It will not affect beach protection measures.   

6.9.10 MARINE RESOURCES 

To implement the state's ocean resources management plan.   

The proposed project is located more than 2.5 miles from the coastline.  It does not involve the placement, 
erection, or removal of materials near the coastline.  It will not affect the implementation of the state’s 
ocean resources management plan.   
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Other key areas of the CZM program include: a permit system to control development within a Special 
Management Area (SMA) managed by the Counties and the Office of Planning; a Shoreline Setback Area 
which serves as a buffer against coastal hazards and erosion, and protects view-planes; and the Marine 
and Coastal Affairs.  Finally, a Federal Consistency provision requires that federal activities, permits and 
financial assistance be consistent with the Hawai‘i CZM program.   

The proposed project is located more than 2.5 miles from the coast.  It does not involve the placement, 
erection, or removal of materials near the coastline.  As documented in this environmental assessment, the 
type and scale of the activities that it involves do not have the potential to affect coastal resources.  
Finally, it is consistent with the CZM objectives that are relevant to a project of this sort.  Specifically, it 
does not affect coastal resources uniquely suited for recreational activities or historic and pre-historic 
resources that are significant in Hawaiian and American history and culture.  Neither does it affect the 
quality of coastal scenic and open space resources or coastal ecosystems.  It is not situated such that is 
exposed to coastal hazards and would not affect beaches or marine resources.   

6.10 OTHER PERMITS AND APPROVALS 
Construction permits will be required for the outfitting of Keōpū Well #4 and construction of its 
appurtenant facilities.  These would include a water use permit, issued by the CWRM, and well 
construction and pump installation permit, approved by the State DOH.  A National Pollutant Discharge 
Elimination System (NPDES) general permit coverage authorizing discharge of storm water associated 
with construction activities will be required from the State DOH.   

If a dry well is constructed at the Keōpū Well #4 site, an UIC Permit will also be required for the project. 

At the County level, a grading permit and building permit must be obtained from the County DPW. Water 
pipeline installation plans are reviewed and approved by the DWS, and subdivision plans are reviewed 
and approved through the coordination of the County Planning Department. 

6.11 SUMMARY OF REQUIRED PERMITS AND APPROVALS 
The following is a summary of the required permits and approvals for the construction of the proposed 
well, well control building, access road and transmission lines, pump station, and associated facilities. 

 

Table 6.1 Summary of Required Permits and Approvals 

Permits/Approvals Approving Agency 

State of Hawai‘i
Conservation District Use Permit Board of Land and Natural Resources

Water Use Permit Commission on Water Resource Management 

Well Construction & Pump Installation Permits Commission on Water Resource Management 

NPDES Permit (NOI-C coverage) Department of Health 

Underground Injection Control Permit Department of Health 

Conditional Approval, New Potable Water Source Dept. of Health Safe Drinking Water Branch 

County of Hawai‘i
Subdivision Planning Department 

Building Permit Department of Public Works 

Grading Permit Department of Public Works 

Water Pipeline Installation Department of Water Supply 

Source:  Compiled by Planning Solutions 

 

.  
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7. SUMMARY OF IMPACTS 

7.1 SHORT-TERM POTENTIAL IMPACTS 
Conversion of the exploratory well to a production well will involve construction activities that generate 
short-term, temporary impacts.  Construction activities for the proposed project will include site 
preparation work, well pump installation, control building construction, utility line placement, new 
driveway pavement, landscaping, and construction area cleanup.  The potential impacts associated with 
these activities include construction noise, fugitive dust, storm water runoff, and sedimentation.  On the 
roadways, there would be construction vehicles delivering equipment and supplies to the construction site 
and construction employees commuting to and from the work area.  The volume of construction-related 
trips would be small and occur at various times in the day, but not necessarily during the morning and 
afternoon peak-hour traffic. 

Construction of the new water line along Māmalahoa Highway would involve the conventional trenching 
methodology.  Installation of the utility would occur in phases over an approximately 6- to 12-month time 
period and involve short-term, temporary impacts from site preparation, trenching, pipeline placement, 
backfilling, and cleanup operations.  Heavy equipment including jack hammers, backhoes, dump trucks, 
pick-up trucks, boom-mounted flatbed trucks, asphaltic concrete hauling trucks, pavers, and rollers would 
be employed, and diesel-powered generators may be used if on-site temporary electric power is required.   

During the pipeline installation, when construction work calls for excavation or trenching, noise and 
fugitive dust would be generated.  Adjacent residential properties would be affected, but mitigation 
measures (discussed in Section 8.1) will be employed to minimize potential impacts. Also, after heavy 
rainfall, runoff and possible sedimentation may occur in adjacent private properties and County storm 
water drainage systems. 

Although existing and as-built utility plans have been reviewed, unexpected or altered utility line 
alignments may be encountered during trenching for the new water lines.  Additionally, though all surface 
archaeological features within the road rights-of-way have been properly inventoried, underground 
archaeological deposits may be encountered.  Mitigation measures as described in the next section will be 
employed to address these potentials. 

The installation of water lines within the road rights-of-way will also disrupt vehicular travel as traffic 
will be diverted to adjacent lane or to another area of the right of way while the pipeline work is being 
performed.  No encroachment on adjacent private properties is anticipated; however vehicle access to 
some properties may be temporarily obstructed when construction occurs directly in front of them. 

The economic impact of the proposed action would be positive and include the mobilization of 
construction personnel and equipment in the construction industry and the purchases of construction 
material and supplies in the local market generating a multiplier effect as monies are spent and re-spent 
on other purchases in the economy. 

7.2 LONG-TERM POTENTIAL IMPACTS 
Once the proposed facilities are constructed and the utility is in full operation, the long-term impacts 
would be positive to area residents.  The availability of additional water to the community would be a 
major public benefit. 

The conversion of the exploratory Keōpū Well #4 to a production well would have minimal or minor 
impact on other wells in the vicinity.  Pumpage at Keōpū Well #4 will result in a lowering of water levels 
in the project area, a condition known as “cone of depression.”  Pump tests at the Keōpū Well #4 have 
shown that the nearby Keōpū production will experience a drawdown of about 0.6 feet.  Similarly, the 
nearby Douter Well located downslope of the project site is expected to be affected by a drawdown of 0.6 
feet or less.  These drawdowns are considered insignificant and limited to the immediate vicinity of the 
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Keōpū Well #4 site.  Overall, no long-term effect is anticipated on the sustainable yield of the Keauhou 
Aquifer System.   

Once in production, the proposed Keōpū Well #4 will be an unmanned operation that would be monitored 
by telemetry and associated telecommunications equipment.  There will also be regular daily monitoring 
and periodic maintenance of facilities by DWS personnel, but these activities would not result in major 
long-term impacts on traffic, fugitive dust, fauna, flora, archaeological sites, or cultural resources.  The 
staff required for monitoring the well operations would consist of one technician, while the maintenance 
crew would include no more than a handful of repairmen and groundskeepers.  Including Keōpū Well #4 
in DWS’s North Kona Water System is not expected to generate the hiring of additional DWS staff.  
However, if such a need is required, the number of new personnel would be minimal, resulting in no 
substantial increase in resident population and resultant increase in housing, public facilities, and public 
services demand. 

Noise from the Keōpū #4 well pump will be insignificant and require no special buffering. 

Electrical energy will be required to operate the project’s well pump, but not in significant quantities to 
exhaust the current supply of power to the area. 

7.3 CUMULATIVE IMPACTS 
Each well development must demonstrate that it would not draw more than the sustainable yield of the 
groundwater at its site.  As described in Section 3.3.1.3, the high level aquifer does not appear to be 
directly connected to the basal aquifer, so it is unlikely that continued development of these water 
resources will affect the basal groundwater.   

Meanwhile, all high-level aquifer production wells are already required to monitor salinity (as chlorides) 
on a monthly basis and submit its data to the State Commission on Water Resource Management, and 
water conservation practices will be promoted in the Villages to aid in the reduction of excessive water 
consumption.   

Existing groundwater protection procedures such as Best Management Practices (BMPs), Storm Water 
Pollution Prevention Plan approval, and NPDES permits are in place to regulate and control discharges to 
our state’s groundwater resources.  The Hawai‘i State Water Code requires the CWRM to develop 
minimum standards to prevent polluting, contaminating, and wasting groundwater, and to minimize 
saltwater intrusion into wells and groundwater.  Since well construction and pump installation permits 
require adherence to the Hawai‘i Well Construction and Pump Installation Standards, the CWRM is 
ensuring adequate protection, testing, and optimization of aquifers with respect to the development of new 
groundwater sources.   
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8. PROPOSED MITIGATION MEASURES 

8.1 MITIGATION FOR SHORT-TERM IMPACTS 
The noise generated from construction activities will be short-term and localized to the immediate vicinity 
of the construction work in progress.  A community noise permit will be sought from the DOH prior to 
the commencement of any construction activity.  Night-time construction is not anticipated, but should 
such activity be necessary, a public informational meeting would be held for the affected residents and 
property owners.  DOH’s maximum permissible noise level for construction equipment during night 
hours in residential areas is 45 dBA.  If the generated noise is expected to exceed the State’s maximum 
permissible level, a noise variance will be sought from the DOH.   

Construction equipment and on-site vehicles that emit gas or other emissions during operations 
(excluding pneumatic hand tools weighing less than 15 pounds) must be equipped with mufflers.  Dust 
control measures would include the use of dust screens, if necessary, frequent water sprinkling of exposed 
dirt areas, and temporary ceasing of operations during high wind conditions. 

Although there are a few surface archaeological features on the well property, project engineers have 
designed the placement of the well facilities to minimize impacts to the identified features.  Additionally, 
if any buried cultural deposits are found during construction, work will cease in the immediate area of the 
find, and the SHPD will be notified and consulted regarding proper treatment before any construction 
work is allowed to resume. 

Erosion and sedimentation control measures and BMPs, such as berms, silt screens, snake bags, and 
sedimentation basins, will be employed, if necessary, to ensure that no runoff from the construction site 
flows onto adjacent properties and County storm water drainage systems.   

No dewatering will be required for the project.   Groundwater is located far beneath the surface of the site 
and will not be encountered during excavation or trenching operations.  All solid waste and debris 
generated during construction will be collected and hauled away to a public landfill by the construction 
contractor. 

A traffic control plan (TCP) for the water line construction along Māmalahoa Highway will be prepared 
and submitted to the County for review and approval.  The TCP will include traffic controls and 
management provisions designed to maintain safe vehicular passage through or around the project 
construction area.   

Traffic cones and posted signs will be placed far in advance of the construction site to provide adequate 
warnings to motorists.   Lane closures may be required during trenching and pipeline placement resulting 
in the use of the remaining lane for local traffic to pass through.   Traffic monitors or flaggers will be 
employed to control and direct vehicular movement through the construction area.   Work on the water 
line will be conducted in phases so affected areas would occur in short sections at a time. 

To further minimize traffic impact, work will be conducted during off-peak hours to avoid the day’s 
heaviest traffic periods.  In the event that the pipeline construction blocks a resident’s direct access to his 
or her home, the construction contractor will immediately cease work in the area, place a metal plate over 
the pipeline trench, and allow the property owner to traverse the obstructed area.  This procedure would 
also apply to the County Fire Department where access to its fire hydrants may be hindered during 
construction.   

The project engineers (or consultants) and construction contractor are expected to coordinate construction 
of the water line with all potentially affected utility companies.  This coordination would begin early in 
the planning and design process, with the construction contractor continuing the effort into the 
construction stage.  The cost of any concessions or required alterations to the affected utilities may be 
borne by the project owner, contractor or design engineer, or a combination of these three. 
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8.2 MITIGATION FOR LONG-TERM IMPACTS 
Keōpū Well #4 was designed to protect the high-level aquifer from potential surface contamination by 
including cement-grouting in the annular space around the well’s steel casing from the ground surface to a 
depth of 1,529 feet (72 feet above the static water level).  Further, when Keōpū Well #4 is converted to a 
production well, standard engineering practice would be employed to direct surface drainage away from 
the well bore. 

The visual impact of the proposed project on motorists traveling on Māmalahoa Highway will be 
mitigated by existing vegetation on the property.  The colors of the new facility will be in natural hues 
that harmonize with the surrounding setting. 

Long-term use of electrical energy to power the well pump and control building will be minor in scale and 
not require special conservation practices. 

Since adverse impacts to the social and economic environment of the community are expected to be 
negligible, no mitigation measures would be necessary. 
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9. DETERMINATION AND SUPPORT FOR DETERMINATION 
This EA demonstrates that the proposed action will have no significant adverse impact on the 
environment and that an Environmental Impact Statement is not warranted.  A Finding of No Significant 
Impact (FONSI), therefore, is anticipated for this project.   

The following findings and reasons, demonstrate that the proposed action will have no significant adverse 
impact on the environment based on the 13 significance criteria provided in HAR 11-200-12. 

9.1 IRREVOCABLE COMMITMENT TO LOSS OR DESTRUCTION OF ANY NATURAL 
OR CULTURAL RESOURCE 

Alternative plans were considered in determining the best concept for the proposed project and associated 
facilities in order to avoid or minimize environmental impacts.  The proposed project would not result in 
significant loss or destruction of the area’s natural and cultural resources. 

9.2 CURTAILS THE RANGE OF BENEFICIAL USES OF THE ENVIRONMENT 
The proposed project is identified in the Villages of La‘i‘opua Water Master Plan as a source for the 
water system to serve the Kamakana area.  No other uses are planned for the project area.  The proposed 
facilities would not curtail future beneficial uses of the land. 

The proposed water transmission lines will be installed in existing County rights-of-way, which are 
intended to accommodate public roads and utilities. 

9.3 CONFLICTS WITH THE STATE’S LONG-TERM ENVIRONMENTAL POLICIES OR 
GOALS AND GUIDELINES AS EXPRESSED IN CHAPTER 344, HRS, AND ANY 
REVISIONS THEREOF AND AMENDMENTS THERETO, COURT DECISIONS, OR 
EXECUTIVE ORDERS. 

As demonstrated in Section 6.8, the proposed action is consistent with the state’s long-term 
environmental policies and guidelines as expressed in HRS, Chapter 344.   

9.4 SUBSTANTIALLY AFFECTS THE ECONOMIC OR SOCIAL WELFARE OF THE 
COMMUNITY OR STATE 

The proposed project is expected to provide an essential utility that would stimulate and sustain growth in 
the community as well as create economic benefits in the Kona region.  The construction activity 
associated with the proposed project will mobilize existing labor forces and generate an infusion of 
business and personal income into the local economy.  No negative effects on the social welfare of the 
Kona community are anticipated.   

9.5 SUBSTANTIALLY AFFECTS PUBLIC HEALTH 
The proposed project would not result in the uncontrolled and unsupervised use of hazardous material or 
construction methodology that would detrimentally affect the area’s public health and safety.   Existing 
State DOH regulations are established to protect air and water quality.  Construction noise will be 
minimized through compliance with HAR Chapter 11-46, Community Noise Control. 

9.6 SUBSTANTIAL SECONDARY IMPACTS, SUCH AS POPULATION CHANGES OR 
EFFECTS ON PUBLIC FACILITIES 

The proposed project will provide a basic service for the planned Kamakana Project and other DWS 
customers in North Kona.  To that effect, the proposed project is not intended to have substantial 
secondary impacts such as population changes or effects on public facilities. 



KEŌPŪ WELL #4 PUMP AND TRANSMISSION LINES FINAL ENVIRONMENTAL ASSESSMENT 

DETERMINATION AND SUPPORT FOR DETERMINATION 
 

PAGE 9-2 

9.7 INVOLVES A SUBSTANTIAL DEGRADATION OF ENVIRONMENTAL QUALITY 
The proposed project will occupy only a portion of the State property leaving a substantial area unaltered.  
The new production facility will be unmanned so no constant human activity will take place at the site; 
only regular monitoring and periodic maintenance will occur.  The proposed facilities will be designed to 
harmonize with the land, and the area’s dense vegetation will continue to provide visual screens for the 
surrounding properties. 

9.8 IS INDIVIDUALLY LIMITED BUT CUMULATIVELY HAS CONSIDERABLE EFFECT 
UPON THE ENVIRONMENT OR INVOLVES A COMMITMENT FOR LARGER 
ACTION 

The current design of Keōpū Well #4 and associated equipment represents the complete facility.  No 
expansion plans or additions are being contemplated. 

9.9 SUBSTANTIALLY AFFECTS A RARE, THREATENED, OR ENDANGERED SPECIES, 
OR ITS HABITAT 

Field surveys of the area’s existing natural resources indicate that no federal- or state-listed rare, 
threatened, or endangered wildlife or flora species will be negatively affected by the proposed project.   

9.10 DETRIMENTALLY AFFECTS AIR OR WATER QUALITY OR AMBIENT NOISE 
LEVELS 

The anticipated impacts associated with the project’s construction, such as fugitive dust, noise, and 
erosion and sedimentation, are short-term and temporary.  These impacts would be minimized by the 
implementation of BMPs and mitigation measures in accordance with applicable laws, statutes, 
ordinances, as well as rules and regulations of the federal, state, and county governments.   

Long-term operations of the proposed project are expected to generate minor or no impacts on air quality, 
water quality or ambient noise levels.   The unmanned facility will have minimal human operations and 
heavy machinery on the property. 

9.11 AFFECTS OR IS LIKELY TO SUFFER DAMAGE BY BEING LOCATED IN AN 
ENVIRONMENTALLY SENSITIVE AREA SUCH AS A FLOOD PLAIN, TSUNAMI 
ZONE, BEACH, EROSION-PRONE AREA, GEOLOGICALLY HAZARDOUS LAND, 
ESTUARY, FRESH WATER, OR COASTAL WATERS 

The Keōpū Well #4 and associated facilities are located more than 2.5 miles from the shoreline.  The 
proposed project will not affect or be affected by high surf and tsunami inundation.  Groundwater is 
typically connected to the coastal and shoreline resources including estuaries, natural ponds, and coastal 
waters. Studies, groundwater working groups, and groundwater monitoring are ongoing to attain a fuller 
understanding of the dynamics and condition of the groundwater resource in the Keauhou Aquifer 
System.  Forest City Hawaii is participating in these government and community efforts to minimize 
groundwater impacts. 

A natural, intermittent drainage way traverses the property, but will not significantly affect well 
operations, except for interrupting passage through the access road during flood events.  The Keōpū Well 
#4 and reservoir will be constructed on high ground, and the service driveway and pipeline connecting the 
two facilities on either side of the drainage way will be designed to accommodate floodwaters without 
washing out.  Planned re-landscaping will mitigate any erosion-prone areas around the new facilities.   

9.12 SCENIC VISTAS AND VIEW PLANES IDENTIFIED IN COUNTY OR STATE PLANS 
OR STUDIES 

The Keōpū Well #4 and associated facilities will be located more than 280 feet above Māmalahoa 
Highway and out of view from traveling motorists on the County right of way.  No scenic vistas or view 
planes, identified by public plans, will be adversely impacted. 
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9.13 REQUIRES SUBSTANTIAL ENERGY CONSUMPTION 
The proposed project will require little electrical energy to operate.  Use of the public utility would not 
result in a significant drain on the power supply for the County. 
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11. CONSULTATION & DISTRIBUTION 

11.1 DISTRIBUTION OF THE DRAFT EA 
Copies of the Draft Environmental Assessment (DEA) were distributed to the parties listed in Table 
11.1.   

 

Table 11.1. Draft EA Distribution List  

State Agencies County of Hawaiʻi  
Office of Environmental Quality Control (2 HC, 1 CD) Planning Department (1 HC, 1 CD) 
Department of Agriculture Department of Water Supply 
Department of Accounting and General Services Department of Public Works 
Department of Business, Economic Development, and 
Tourism (DBEDT) 

Department of Research and Development 

DBEDT - Energy Division Department of Environmental Management 
DBEDT – Office of Planning Department of Parks & Recreation 
Department of Defense County of Hawaiʻi Fire Department  
Department of Education County of Hawaiʻi Police Department  
Department of Hawaiian Home Lands Elected Officials 
Environmental Planning Office, Department of Health U.S. Senator Brian Schatz 
Clean Air Branch, Department of Health U.S. Senator Mazie Hirono 
Clean Water Branch, Department of Health US Representative Mark Takai  
Safe Drinking Water Branch, Dept. of Health US Representative Tulsi Gabbard 
Wastewater Branch, Department of Health State Senator Josh Green 
Department of Human Services State Senator Lorraine R. Inouye 
Department of Labor and Industrial Relations State Representative Richard Creagan 
Department of Land and Natural Resources (DLNR) State Representative Nicole Lowen 
DLNR Historic Preservation Division  State Representative Cindy Evans 
DLNR Commission on Water Resource Management Mayor Billy Kenoi 
Department of Transportation – Highway Division County Councilmember Maile David (District 6) 
Hawaii Housing Finance and Development Corp. County Councilmember Dru Mamo Kanuha (District 7) 
Office of Hawaiian Affairs County Councilmember Karen Eoff (District 8) 

UH Environmental Center 
Kona Community Development Plan Action 
Committee 

Federal Agencies Libraries and Depositories 
US Army Corps of Engineers Hawai‘i State Library Hawai‘i Documents Center 
US Geological Survey, Pacific Islands Water Science 
Center 

Kailua-Kona Public Library 

 US Fish and Wildlife Service Kealakekua Public Library 
US National Park Service, Kaloko Honokohau NHP News Media 
US Department of Transportation (Federal Transit 
Administration) West Hawaiʻi Today 

US Environmental Protection Agency Hawaiʻi Tribune Herald 
Utility Companies Other 
Hawaiian Telcom Queen Liliʻuokalani Trust 
Hawaiʻi Gas Laʻiʻopua 2020 
Hawaiʻi Electric Light Company, Inc.  
Source: Compiled by Planning Solutions, Inc. (2014)   
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11.2 COMMENTS AND RESPONSES TO THE DRAFT EA 
The notice of availability for the Keōpū Well #4 DEA was published in the Office of Environmental 
Quality Control’s January 8, 2015 edition of The Environmental Notice.  The 30-day comment period 
for the DEA ended on February 9, 2015.  Table 11.2 lists the parties that have submitted written 
comments on the project.  Their comments and Forest City Hawaii’s responses to them are 
reproduced at the end of this section. Forest City Hawaii is providing a copy of the Final 
Environmental Assessment to each of the organizations and individuals listed below.   

Table 11.2 Comments and Responses on the Draft Environmental Assessment   

No. Commenter Organization 

1 Ben Ishii, Division Chief Engineering Division, Department of Public Works 

2 Alec Wong, P.E., Chief Clean Water Branch, Department of Health 

3 Harry S. Kubojiri, Police Chief Police Department, County of Hawaiʻi  

4 Joanna L. Seto, P.E., Chief Safe Drinking Water Branch, Department of Health 

5 
Scott Nakasone, Acting Division 
Administrator Department of Human Services, State of Hawaiʻi  

6 Leo R. Asuncion, Acting Director Office of Planning, State of Hawaiʻi  

7 Michelle Bogardus, Island Team Leader 
Pacific Islands Fish and Wildlife Office, U.S. 
Department of the Interior 

8 Russell Y. Tsuji, Land Administrator 
Land Division, Department of Land and Natural 
Resources 

9 Gordon C. Heit, District Land Agent Land Division, Hawaiʻi District, DLNR 

10 Daniel S. Quinn, Administrator Division of State Parks, DLNR 

11 Lauren Yasaka Office of Conservation and Coastal Lands, DLNR 

12 W. Roy Hardy, Acting Deputy Director 
Commission on Water Resource Management, 
DLNR 

13 Duane Kanuha, Planning Director Planning Department, County of Hawaiʻi  

14 Kamanaʻopono M. Crabbe, Ph.D., CEO Office of Hawaiian Affairs 

15 Tammy Ann Duchesne, Superintendent 
Kaloko-Honokōlau National Historic Park, National 
Park Service, U.S. Department of the Interior 

16 Michelle R. Lynch, Chief 
Regulatory Office, Honolulu District, U.S. Army 
Corps of Engineers, Department of the Army 

17 BJ Leithead Todd, Director 
Department of Environmental Management, County 
of Hawaiʻi 

18 Jobie M.K. Masagatani, Chair 
Hawaiian Homes Commission, Department of 
Hawaiian Home Lands 

19 
Arthur J. Logan, Brigadier General, Hawaii 
National Guard, Adjutant General Department of Defense, State of Hawaiʻi 

20 Nolan S. Hirai, P.E., Manager Clean Air Branch, Department of Health 

21 Craig “Bo” Kahui Laʻiʻopua 2020 

Source:  Compiled by Planning Solutions, Inc. (2015)  
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a 501C-3 non-profit corporation                 Phone.....................808-327-1221 
74-5599 Luhia Street  #E5                                                                                                                                                Fax .......................808-327-1223 
Kailua Kona,   96740                                                                 email..............bokahui@laiopua.com               

 
 

April 2, 2015 
 
Ms. Ann M. Bouslog 
Development Manager 
Forest City Hawaii 
5173 Nimitz Road 
Honolulu, HI  96818  

Subject: Keōpū Well #4 Pump and Transmission Line Project  

Dear Ms. Bouslog:   

Thank you for contacting La'i'opua 2020 regarding this project and for providing the environmental impact 
assessment (EA) related to it.  We understand that the purpose of the project is to transform an exploration well 
into a potable water production well and to construct the necessary water transmission pipelines and pumps to 
make the water available to the North Kona Water System.  These facilities will then be turned over to the 
County of Hawaiʻi Department of Water Supply at no cost to the County.  We also understand, as described in 
detail in the EA, that water extractions from this well will not jeopardize the long-term sustainability of the North 
Kona ground water resources. 

As you are aware, the recent State Commission on Water Resource Management review of the National Park’s 
petition to designate the Keauhou Aquifer for system area management poses serious complication to both our 
housing and commercial developments for the West Hawaii region.  

La’i’opua 2020 and Forest City Hawaii has opposed the Keauhou Aquifer designation based upon the efforts of 
many stakeholders of the region expressing serious concerns regarding the availability of water for our current 
community facilities development and housing plan. 

Therefore, we support Forest City in its efforts to develop this new source of potable water for the North Kona 
community.   
 
 
Sincerely, 
Craig “Bo” Kahui BK 
Executive Director 
 
 
CC: La'i'opua 2020 Board 
 Villages of La'i'opua Homestead Association 
 Jobie Masagatani, DHHL Chair 
 William Aila, DHHL, Deputy Director 
 Kaleo Manuel, DHHL Planner 
 

Comment No. 21
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Impact of the Use of High Level 

Groundwater on the Basal Lens in the 

Keauhou Aquifer

EXECUTIVE  SUMMARY

Using monitoring data of North Kona groundwater that TNWRE has compiled, this report 

addresses whether or not impacts to basal groundwater have occurred as a result of pumping the six high 

level groundwater wells located above Mamalahoa Highway from Kalaoa to Waiaha.  High level pumpage 

began in 1994 and is now at about 4.0 to 4.5 MGD (Figures 2 and 3 in the report).

The TNWRE monitoring data which address this question consists of continuous water level 

recording in the Kamakana well and time series salinity profiles in the Kamakana, Kaloko-2, Ooma 

Mauka, and Ooma Makai wells.  The report presents and evaluates this data.  Based on the water levels 

at the Kamakana Well and the salinity profiles at all four wells, no impact to basal groundwater as a result 

of high level groundwater pumpage has been identified to date.

 A key unresolved issue is whether or not the high level groundwater actually drains into the 

nominally downgradient basal lens in the area between Keahole Point and Kailua Town.  Evidence 

gathered to date suggests that at least some, if not most, of the high level groundwater actually flows at 

depth beneath the basal lens to discharge into the marine environment offshore.  The anomalous 

characteristics of the basal lens suggest this:  very low water levels relative to the actual ocean level; very 

high salinity; temperatures significantly lower than the high level groundwater; and increasing salinity in 

wells under modest pumping rates. The more compelling evidence is provided by the discovery of fresh 

water under artesian pressure at depth below the basal lens in the Keopu and Kamakana deep monitor 

wells.  If leakage of high level groundwater into the basal lens is limited to the modest amounts that 

evidence collected to date suggests, then the foreseeable future increases in pumpage of high level 

groundwater will have little or no impact on the basal lens.

With the unresolved issue of high level groundwater leaking into or passing beneath the basal 

lens, monitoring for potential impacts to basal groundwater going forward should be continued and even 

expanded.  This expansion should include deepening the Kaloko-2 well so that possible changes to the

thickness of the basal lens at this location can be tracked.
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INTRODUCTION

This report has been prepared in response to a petition by the National Park Service (NPS) to the 

State Commission on Water Resource Management to designate the Keauhou Aquifer as a Groundwater

Management Area.  The petition asserts that present or planned future use of groundwater from the 

Keauhou Aquifer will reduce the flow of basal groundwater through Kaloko Honokohau (KAHO) National 

Historical Park, thereby causing harm to KAHO’s anchialine ponds and its nearshore marine environment.

 This report contains data from monitoring and production wells as compiled by Tom Nance Water 

Resource Engineering (TNWRE) to assess whether or not an impact to the basal lens has occurred due 

to ongoing groundwater use.  It also presents an opinion as to whether or not the present level of 

monitoring can provide sufficient information to evaluate groundwater impacts as the future use of 

groundwater increases over present levels.

GROUNDWATER OCCURRENCE AND USE IN THE KEAUHOU AQUIFER

Prior to 1990, it was commonly assumed that all groundwater in the Keauhou Aquifer was basal, 

that is a lens of fresh and brackish water floating on saline groundwater beneath it and in dynamic 

equilibrium with the ocean along the shoreline.  At that time, the Hawaii County Department of Water 

Supply (DWS) was operating six basal wells, all located in the southern part of the aquifer (shown in red 

on Figure 1 and listed in Table 1) and was pumping about eight (8) million gallons per day (MGD).  

Groundwater use by others everywhere else in the aquifer was quite modest.  It amounted to pumping 

brackish wells at Keauhou to supplement the supply of a treated wastewater used to irrigate the Kona 

Country Club golf courses and use of saline groundwater for aquaculture at NELHA at Keahole Point.

In 1990, first at Keauhou Well 2 (State No. 3355-01) and soon after at the Kalaoa Well (No. 4358-

01), high level groundwater was discovered. High level groundwater stands much higher above sea level 

than basal groundwater.  Unlike basal groundwater which is subject to increasing salinity if it is 

overpumped, the subsurface geologic control which creates the high level groundwater also protects it 

from salinity intrusion in response to pumping.

As shown on Figure 2, use of high level groundwater in the Keauhou Aquifer began in 1994 with 

the Kalaoa Well and now includes six wells pumping between 4.0 and 4.5 MGD.  All six of these wells are 

in the northern part of the aquifer in the area from Kalaoa to Waiaha (their locations are shown in blue on

Figure 1).  Use of high level groundwater has enabled DWS to reduce pumping its basal wells (Figure 3).  

Prior to this, DWS’ basal pumpage at eight or more MGD was causing salinity issues.

o_14-26
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Name 1990 1994 2013

Kahaluu Shaft 4.737 5.614 4.234

Kahaluu A 0.807 0.777 0.686

Kahaluu B 0.992 1.050 0.514

Kahaluu C 0.491 0.713 0.747

Kahaluu D 0.672 0.952 0.330

Holualoa 0.491 0.324 0.000

Total for Basal Wells 8.190 9.430 7.040

Kalaoa -- 0.168 0.889

QLT -- -- 1.299

Honokohau -- -- 1.648

Hualalai -- -- 0.000

Waiaha -- -- 0.529

Keopu -- -- 0.415

Total for High Level 0.000 0.168 4.251

Note: All pumpage data provided by DWS.

4258-03

Well

3557-05

3857-04

3957-01

High Level Wells

3557-03

3557-04

4057-01

4358-01

Table 1

Pumpage by DWS Basal and High Level Wells

4158-02

3557-01

3657-01

Basal Wells

Average Annual Pumpage (MGD)

3557-02

State No.
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HYDROLOGIC CONNECTION BETWEEN INLAND HIGH LEVEL GROUNDWATER AND THE

NOMINALLY  DOWNGRADIENT BASAL LENS

The subsurface geology that creates the high level groundwater is not known for certain, but the 

most likely explanation appears to be a series of poorly permeable lava flows that are in aggregate at

least tens and possibly hundreds of feet thick.  The information presented in the paragraphs below are 

the basis for this statement.

Findings of Two Deep Monitor Wells

Two deep monitor wells, Keopu (No. 3858-01) and Kamakana (No. 3959-01), have encountered 

fresh water under artesian pressure at depth below the basal lens and the saline groundwater below the 

lens (the locations of these two wells are shown on Figure 4).  The comparative salinity and temperature 

profiles before and after encountering the fresh water at depth in the Kamakana Well illustrate this

(Figures 5 and 6).  Of particular note is the temperature decline and then reversal with depth in the saline 

groundwater zone.  In combination with the unvarying salinity 500 to 950 feet below sea level, these data 

identify the strata confining the freshwater at depth (Figure 7).  These results suggest that at least some, 

if not most, of the high level groundwater is flowing beneath the confining layers to the ocean at depth 

offshore rather than into and through the basal lens.

Anomalous Temperature, Salinity, and Water Levels of Basal Groundwater Between Keahole Point and 

Kailua Town

If all or even most of the high level groundwater is flowing into the nominally downgradient basal 

lens, this flow would constitute, by far, the largest component of recharge to the basal lens.  It would be 

expectable that water levels in the lens would be at least two to three feet above the actual ocean level, 

that salinities would be of at least irrigation (brackish) quality, that salinities would be stable under at least 

moderate rates of pumping, and that basal water temperatures would be similar to the temperatures of 

the high level groundwater.  In fact, basal groundwater between Keahole Point and Kailua Town exhibits

none of these characteristics.  Instead, occurrence of the basal groundwater can be characterized as 

follows:

Based on a density analysis of the salinity profile in the Kamakana Well (Figure 5 prior to 

encountering fresh water at depth), the water level in the basal lens at this location is no more 

than 0.4 feet above the actual ocean level.
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Figure 5. Salinity and Temperature Profile through the Water Column  
of the Kamakana Monitor Well on April 3, 2010

Prior to Encountering Fresh Water at Depth
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of the Kamakana Monitor Well on May 12, 2010 After Encountering 

Fresh Water at Depth
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There are no successful salinity-dependent production wells in the basal lens between Keahole 

Point and Kailua Town.  The very high and unstable salinity at very modest pumping rates in 

Palani Well (No. 4059-01), which is located 2.6 miles in from the shoreline, is a prime example of 

this.  Results of the Kaloko 1 and Kaloko 2 Wells (No. 4160-01 and -02) are similar examples

Temperatures at the top of the basal lens are significantly colder than the high level groundwater 

and these temperatures decrease with depth (Table 2 and Figure 8).

Significance of the Natural Discharge of High Level Groundwater into or Beneath the Basal Lens

If recharge to basal groundwater included substantial leakage from the upgradient high level 

groundwater, then pumpage from the array of high level groundwater production wells shown on Figures 

1 and 4 would ultimately reduce the flow in the basal lens, causing at least some decline in basal water 

levels and a gradual increase in salinity.  In this case, a monitoring well network would be critical to 

detecting and quantifying the impact on the basal lens.

The discovery of fresh water at depth in the two deep monitor wells (Keopu and Kamakana) and 

characteristics of basal groundwater between Keahole and Kailua Town suggest that some or perhaps 

even most of the high level groundwater is not leaking into the basal lens but is instead flowing beneath 

the lens and discharging offshore along this section of the Keauhou Aquifer.  If this interpretation 

ultimately proves to be the case, a monitoring well network would presumably document that little or no

change to basal groundwater as a result of pumping the high level wells has occurred. 

MONITORING WELL DATA COMPILED  BY  TNWRE

As shown on Figures 1 and 4, all six of DWS’ active high level wells are located above 

Mamalahoa Highway and in a linear array from Kalaoa to Waiaha.  Any impact to basal groundwater as a 

result of pumping these high level wells would most obviously occur in the area between Keahole Point to 

Kailua Town.  If the high level groundwater is flowing into the basal lens, high level pumping would reduce

the flowrate in the basal lens.  Although the basal flowrate is not measurable directly, a reduction in its 

flowrate should be identifiable as a progressive lowering of the basal water level and/or as a progressive 

increase in salinity.  Both would reflect a shrinking of the lens in response to a lesser flowrate through it.  

The sections following present monitoring data compiled by TNWRE which provide insight on whether 

such changes have been detected. 

- 11 -
     o:_14-26

State No. Name
Temperature

(of)
State No. Name

Temperature
(of)

3857-04 Waiaha 70.0 3959-01 Kamakana 66.1

3858-01 Keopu Monitor's 69.8 4059-01 Palani 67.5

3957-01 Keopu 70.0 4160-02 Kalako 2 64.7

4057-01 QLT 68.0 - - Ooma Mauka 67.1

4158-02 Honokohau 70.3 - - Ooma Makai 68.4

4258-03 Hualalai 69.8

4358-01 Kalaoa 73.9

High Level

Table 2

Comparative Basal and High Level
Groundwater Temperatures

Basal

- 12 -
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Figure 8. Temperature Profiles in Basal Groundwater Between 
Keahole Point and Kailua Town

Kamakana Ooma Mauka Ooma Makai HELCO Disposal Well
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Continuous Water Level Recording of Basal Groundwater at the Kamakana Monitor Well

As shown on Figure 4, the Kamakana Monitor Well (State No. 3959-01) is located directly 

downgradient of DWS’ Honokohau and QLT Wells (Nos. 4158-02 and 4057-01, respectively).  These are 

the two most actively used of DWS’ six high level production wells (refer back to Table 1 for their use 

rates). As such, the Kamakana Well is ideally situated to document a declining basal water level, should 

that be occurring.  Water level recording in the Kamakana Monitor Well was begun in August 2011.  

Except for a 29-day period in August-September 2012, the record is continuous through April 2014.  

There are three issues which complicate an interpretation of this record.  First, as can be expected for 

basal groundwater in a highly permeable formation, there is a substantial water level response to the 

ocean’s semi-diurnal tide.  Second, there are also substantial changes to the ocean’s mean water level 

due to large scale meteorological events and these are reflected in corresponding changes in the mean 

groundwater levels.  Third, the datum for the elevation benchmark used to measure water levels in the 

Kamakana Well is not from the same datum used by NOAA for its tide gage in Kawaihae Harbor.  As 

described below, these complications can be sorted out to determine if the basal groundwater level has 

declined with respect to the actual ocean level over the recording period of the Kamakana Well. 

Figure 9 is a comparative plot of the Kamakana water level data and the ocean level as 

measured by NOAA at Kawaihae Harbor (Figure 9).  Except for the obvious disconnect in 

elevation datums, the data are difficult to interpret as presented in this manner.

The semi-diurnal ocean tide in both the NOAA and Kamakana data can be filtered out by 

calculating their respective moving 24-hour averages (24-MAV), making it easier to see that most 

of the changes in the mean groundwater level are the result of the changes in the mean ocean 

level (Figures 10 and 11).

When these water levels are averaged over identical periods (either as averages of the data itself 

or as averages of the 24-MAVs), the data establish that no decline in the basal water level 

relative to the actual ocean level has occurred over the August 2011 through April 2014 period.

In fact, there has been a slight and gradual rise of the basal water level relative to the ocean level 

over this period (tally below). 

Comparative Mean Water Levels

Year
Kamakana

Well
(Feet MSL)

Kawaihae
Tide

(Feet MSL)

Height
Difference

(Feet)

2011 (Aug. thru Dec.) 3.2085 0.0913 3.1172

2012 3.1552 0.0187 3.1365

2013 3.2844 0.0986 3.1858

2014 (thru 4/30) 3.2352 -0.00.12 3.2364
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Salinity Profiling to Track Changes in a Basal Lens

In nearshore areas with very permeable strata, mean water level changes in basal groundwater 

as a result of changes in the flowrate through the lens are very subtle and difficult to identify, particularly 

in comparison to the magnitude mean level changes resulting from the varying mean ocean level.  

Decades of monitoring by TNWRE have demonstrated that a far more effective way to monitor changes in 

basal groundwater is by a series of salinity profiles through the water columns of wells.  The method is 

described below using results of the FG-2 monitor well in the Puuloa Sector of the very permeable Ewa 

limestone aquifer on Oahu.

Using an instrument that records data at 10 times a second, a continuous salinity profile is made 

through the well’s water column.  A typical sigmoid salinity curve is obtained which depicts the 

brackish basal lens and the transition zone from the basal lens above the saline groundwater 

below (Figure 12).  If a basal lens is shrinking due to a reduced flowrate, a time sequence of 

salinity profiles will shift to the right and shrink upwards over time.

As shown on Figure 13, two indicators from the salinity profile are selected to track changes over

time.  For the FG-2 well, these indicators are the salinity at a depth of 10 feet into groundwater 

and the depth to the midpoint of the transition zone, defined for the FG-2 well as the depth where 

the salinity is 17.5 parts per thousand (PPT).  17.5 PPT is half of seawater’s 35 PPT salinity.  If 

the lens is shrinking due to a reduced flowrate, the salinity 10 feet into water would gradually 

increase and the depth to the midpoint of the transition zone would gradually decrease.

The two indicators parameters are graphically arrayed over the 20-year record for FG-2 on Figure 

14.  Over that time, major changes to the aquifer are readily identified.  Over this same 20-year 

period, TNWRE has recorded groundwater levels at a number of locations in the aquifer.  Other 

than the dramatic impact of the November 1996 storm, the water level record over this 20 year 

period does not identify these changes as they are one to two orders of magnitude less than the 

effects of the varying mean ocean level. 

Salinity Profiling Results in the Kamakana Monitor Well.  Salinity profiling through the basal lens 

in the Kamakana Monitor Well has been done 22 times since April 2010.  Figure 15 depicts the first (April 

3, 2010) and most recent (May 22, 2014) profiles.  Using as indicators the salinity ten feet into 

groundwater and the depth to the midpoint of the transition zone (ie. the depth at a salinity of 17.5 PPT), 

the series of results for the 22 profiles is presented on Figure 16. The salinity 10 feet into water at 

present is essentially the same as its level in April 2010.  There has been a slight decrease in the depth to 

the midpoint of the transition zone, an aspect that bears watching during future monitoring.
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Figure 15. Comparative Salinity Profiles through the Water Column of 
the Kamakana Monitor Well, April 3, 2010 Versus May 22, 2014
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Salinity Profiling Results in the Ooma Monitor Wells.  Locations of the two Ooma monitor wells 

are shown on Figure 4.  Although they have not been profiled as frequently as the Kamakana Monitor 

Well, their record starts in November 2002, a longer period of time than for the Kamakana well.  Its most 

recent salinity and temperature profiles are shown on Figures 17 and 18.  Trends of salinity (10 feet into 

water) and lens thickness (depth to 17.5 PPT salinity) are shown on Figures 19 and 20.  Over the 12-year 

period of record, the salinities 10 feet into water are the same or slightly fresher than in November 2002 

and the depths to the midpoint of the transition zone are essentially unchanged. The closely spaced 

sequence of profiles in May 2009 and again in May 2014 were done to see the effect on the profiles of the 

semi-diurnal tide.  For nearshore wells such as the two at Ooma, that effect is relatively significant, 

creating significant variability in the indicator parameters.

Salinity Profiling Results in the Kaloko 2 Irrigation Well.  The Kaloko 2 irrigation well only 

penetrates about 18 feet into groundwater, not deep enough to reach the midpoint of the transition zone 

(Figure 21).  In lieu of this, the salinity at varying depths into groundwater have been tracked (Figure 22).  

No trend of increasing salinity in this well has occurred since the first salinity profile done in March 1996.

FUTURE  MONITORING  AS  PUMPAGE  OF  HIGH  LEVEL  GROUNDWATER  INCREASES

So far, monitoring data of the basal lens as complied by TNWRE has not shown an impact of high 

level groundwater pumpage on the nominally downgradient basal lens.  However, there is still an 

unresolved question on whether the natural discharge of groundwater is into or beneath the basal lens.  

Also, it is virtually certain that high level groundwater pumpage will increase in the future. A number of 

new wells in production are foreseeable, including Palani 1 (No. 4158-03), Keopu 4 (No. 3957-05), 

another QLT well, and another well near Waiaha.  Greater use of the Keopu Well (No. 3957-01) will be 

made possible with transmission improvements in the Mamalahoa corridor to be completed as a part of 

outfitting the Keopu 4 Well. Similarly, greater use of the Waiaha Well (No. 3857-04) will occur with 

completion of a nearby mauka-to-makai transmission corridor.  In light of the foreseeable increase in high 

level groundwater pumpage, it is reasonable to ask if current ongoing monitoring will adequately detect 

changes to basal groundwater resulting from this use.  Recommendations for groundwater monitoring 

going forward are as follows:

Continue salinity profiling and water level recording in the Kamakana Monitor Well.  It is ideally 

located downgradient of present and foreseeable future high level groundwater pumping.

Drill the Kaloko 2 irrigation well at least 400 feet deeper and convert it to a permanent monitoring 

well with continuous water level recording and salinity profiling.  The recommended depth will 

completely portray the basal lens and transition zone and also the temperature reversal at depth.  

As with the Kamakana Well, the well is ideally located.  It is downgradient of DWS’ Hualalai Well 
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Figure 17. Salinity and Temperature Profile in the Ooma Mauka 
Monitor Well on May 20, 2014

Salinity Temperature

- 25 -

0

3

6

9

12

15

18

21

24

27

30
64 65 66 67 68 69 70

0

3

6

9

12

15

18

21

24

27

30

0 5 10 15 20 25 30

Temperature (Deg F)
D

ep
th

 i
n

to
 W

at
er

 (
F

ee
t)

Salinity (PPT)

Figure 18. Salinity and Temperature Profile in the Ooma Makai 
Monitor Well on May 20, 2014
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Figure 21. Salinity and Temperature Profile through the  Water 
Column of the Kaloko 2 Irrigation Well 

(No. 4160-02)  on May 13, 2014
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(No. 4258-03) and the soon to be put into service Palani Well (No. 4158-03).  It is also directly 

upgradient of KAHO. The water levels and periodic salinity profiles in both the Kamakana and

Kalaoa 2 Wells would enable an accurate depiction of potential changes in the basal lens 

downgradient of pumpage of the high level aquifer between Kalaoa and Waiaha.

Continue periodic salinity profiling in the Ooma monitor wells.  Although these wells are not 

ideally located, their records predate the start of pumpage in the high level aquifer and are useful 

in that respect.
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Table 1 Avian Species Detected During Point Counts K op Well # 4 Project Site

Common Name Scientific Name ST RA
PHASIANIDAE Pheasants & Partridges

Phasianinae Pheasants & Allies
Chicken (Domestic) Gallus sp. D 1.5
Kalij Pheasant Lophura leucomelanos A 0.25

COLUMBIFORMES
COLUMBIDAE Pigeons & Doves

Spotted Dove Streptopelia chinensis A 0.50
Zebra Dove Geopelia striata A 0.75

PASSERIFORMES
ZOSTEROPIDAE White eyes

Japanese White eye Zosterops japonicus A 2.75
STURNIDAE Starlings

Common Myna Acridotheres tristis A 0.25
THRAUPIDAE Tanagers
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Northern Cardinal Cardinalis cardinalis A 2.00
FRINGILLIDAE Fringilline and Carduleline Finches & Allies

Carduelinae Carduline Finches
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ESTRILDIDAE Estrildid Finches
Java Sparrow Padda oryzivora A 0.75

 
KEY TO TABLE 2

ST Status

D Domesticated – A species which is introduced and is not established in the wild on the Island of Hawai‘i

A Alien – Introduced to the Hawaiian Islands by humans
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EXECUTIVE SUMMARY 
At the request of Planning Solutions, Inc., ASM Affiliates, Inc. has prepared this archaeological inventory survey 
(AIS) update as an addendum to an earlier AIS prepared by Rechtman Consulting, LLC (Clark et al. 2008) for the 
development of what has been termed Ke p  Well No. 4, which is located on TMK: (3) 7-5-13:022 in Hienaloli 1st

Ahupua‘a, North Kona, Island of Hawai‘i. This addendum study was deemed necessary due to a redesign of the 
proposed access road and storage tank for this project. The new design utilizes an existing tank on a neighboring 
parcel (TMK: (3) 7-5-01:015) connecting to the original Clark et al. (2008) study area via a proposed 50-foot wide 
utility and access corridor along the makai boundary of TMK: (3) 7-5-01:159 (formerly a portion of TMK: (3) 7-5-
01:044). The existing developed storage tank parcel (TMK: (3) 7-5-01:115) and the property over which the 50 foot 
wide access and utility corridor extends was subject to an AIS conducted by Haun & Associates (2001) for two 
parcels (TMKs: (3) 7-5-01:044 and 115) in Honua‘ula and Ke p ahupua‘a. As a result of the current field 
investigation three previously undocumented features were observed and recorded. All three of these features are 
located on TMK: (3) 7-5-001:159 (formerly Parcel 044). Two of these are agricultural field system features (Site 
22975 Features B and C) and the third is a Historic Period roadway (Site 22974 Feature B). 
 The newly recorded Site 22974 Feature B retains enough integrity to be assessed as significant under Criterion 
D similar to the other feature of the site. The portion of this feature within the current study corridor was thoroughly 
documented as part of the present study and no further historic preservation work is recommended with respect to 
mitigating any possible impacts to this feature as a result of the proposed utility and access improvements. Likewise 
the two newly recorded features Site 22975 retain sufficient integrity to also be evaluated as significant under 
Criterion D. Together with the previously recorded feature of Site 22975 along with any other undocumented 
features that may be present outside of the current study corridor this site represents a series of features that were a 
part of the larger agricultural field system that once blanketed this general area. A representative sample of such 
features have been preserved at the nearby Site 22978. Given the truncated (bulldozer impacted) nature of these two 
features within the study corridor and the preservation of a more intact agricultural landscape within nearby Site 
22978, it is the recommendation of the current study that no further historic preservation work is necessary with 
respect to mitigating any possible impacts to these features as a result of the proposed development activities. 



Table of Contents 

AIS Update TMK: (3) 7-5-13:022, Hienaloli 1st, North Kona, Hawai‘i ii

CHAPTERS

1. INTRODUCTION..............................................................................................................1 

2. SUMMARY OF PRIOR ARCHAEOLOGICAL WORK .............................................4 

3. CURRENT STUDY FINDINGS .......................................................................................9 
 SITE 22975 FEATURE B ...................................................................................................9 
 SITE 22975 FEATURE C ...................................................................................................9 
 SITE 22974 FEATURE B .................................................................................................14 

4. SIGNIFICANCE EVALUATION AND TREATMENT  
 RECOMMENDATIONS .................................................................................................16 

REFERENCES CITED ...............................................................................................................18

FIGURES

1. Study area location ...............................................................................................................2
2. Google Earth™ satellite imagery showing the current study area
 (outlined in yellow) ..............................................................................................................3
3. Archaeological site location map from Clark et al. (2008). .................................................5 
4. Archaeological site location map from Rosendahl (1991). .................................................6 
5. Archaeological site location map from Haun & Associates (2001) ....................................7 
6. SIHP Site 22978 preservation map from Haun and Henry (2002) ......................................8 
7. Features/sites recorded in the current study corridor .........................................................10 
8. SIHP Site 22975 Feature B wall width, view to the east ...................................................11 
9. SIHP Site 22975 Feature B southern wall height, view to the northeast ...........................11 
10. SIHP Site 22975 Feature B northern wall height, view to the east....................................12 
11. SIHP Site 22975 Feature B truncated western end of wall, view to the west ....................12 
12. SIHP Site 22975 Feature C, view to the east .....................................................................13 
13. SIHP Site 22975 Feature C, view to the west ....................................................................13 
14. SIHP Site 22975 Feature C truncated western end, view to the west ................................14 
15. SIHP Site 22974 Feature B, view to the east .....................................................................15 
16. SIHP Site 22974 Feature B northern edge of roadway, view to the north .........................15 
17. SIHP Site 22974 Feature B southern edge of roadway, view to the east ...........................16 

TABLES

1. Features/Sites recorded in the current study corridor ..........................................................9 
2. Site significance and treatment recommendations .............................................................16 



1.  Introduction 

AIS Update TMK: (3) 7-5-13:022, Hienaloli 1st, North Kona, Hawai‘i 1

1. INTRODUTION 
At the request of Planning Solutions, Inc., ASM Affiliates, Inc. has prepared this archaeological inventory survey 
(AIS) update as an addendum to an earlier AIS prepared by Rechtman Consulting, LLC (Clark et al. 2008) for the 
development of what has been termed Ke p  Well No. 4, which is located on TMK: (3) 7-5-13:022 in Hienaloli 1st

Ahupua‘a, North Kona, Island of Hawai‘i. This addendum study was deemed necessary due to a redesign of the 
proposed access road and storage tank for this project (Figures 1 and 2). The new design utilizes an existing tank on 
a neighboring parcel (TMK: (3) 7-5-01:015) connecting to the original Clark et al. (2008) study area via a proposed 
50-foot wide utility and access corridor along the makai boundary (see Figure 1) of TMK: (3) 7-5-01:159 (formerly 
a portion of TMK: (3) 7-5-01:044). The existing developed storage tank parcel (TMK: (3) 7-5-01:115) and the 
property over which the 50 foot wide access and utility corridor extends was subject to an AIS conducted by Haun 
& Associates (2001) for two parcels (TMKs: (3) 7-5-01:044 and 115) in Honua‘ula and Ke p ahupua‘a.
 Following a discussion with the DLNR-SHPD Archaeology Branch Chief, a scope of work for the current field 
investigation and reporting was agreed upon. The entire proposed 50-foot wide access and utility corridor (the 
current study area) extending across both previously surveyed properties was reexamined. All previously unrecorded 
archaeological features are documented in this report, which also contains a summary of the prior archaeological 
work conducted by Rechtman Consulting, LLC and Haun & Associates within and adjacent to the current study 
area. This addendum report has been prepared in accordance with HAR 13§13-276 and will accompany a 
supplemental environmental assessment being prepared in compliance with HRS Chapter 343. 
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Figure 1. Study area location. 
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Figure 2. Google Earth™ satellite imagery showing the current study corridor (outlined in yellow).
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2. SUMMARY OF PRIOR ARCHAEOLOGICAL WORK 
In 2008 at the request of Belt Collins Hawaii Ltd., Rechtman Consulting, LLC (Clark et al. 2008) completed an 
archaeological inventory survey of a roughly 17-acre portion of TMK: (3) 7-5-13:022 for the proposed development 
of Ke p  Well No. 4 as part of the off-site development of infrastructure facilities associated with the proposed 
Keahuolu Affordable Housing Project. The development was initiated by the Hawai‘i Housing Finance & 
Development Corporation (HHFDC), which is the State’s agency tasked with developing and financing low and 
moderate income housing projects and administering home ownership programs. The parcel is owned by the State of 
Hawai‘i Department of Land and Natural Resources. Four previously conducted archaeological studies (Halpern and 
Rosendahl 1996; Kawachi 1994; and Yent 1991, 1999) also included the Clark et al. (2008) study area. Five sites 
were recorded within the roughly 17-acre project area (Figure 3). The sites include four core-filled 
ranching/boundary walls (Sites 20754, 20755, 20757, and 20758) and a terrace and wall (Site 20759) located along 
the edge of a natural drainage that was likely utilized for agricultural purposes. A 1 x 1 meter test unit was excavated 
at Site 20759 revealing a soil deposit, but only modern cultural debris. As a result of the Clark et al. (2008) study, 
Sites 20754, 20755, 20757, 20758, and 20759 were all determined to be significant under Criterion D for 
information yielded relative to past use of the project area. DLNR-SHPD reviewed and approved the report 
concurring with a no further work treatment for all of the sites. Site 20758 crosses the current study corridor. 
 In 2001 at the request of John Price & Associates, Inc., Haun & Associates (2001) conducted an archaeological 
inventory survey of TMK: (3) 7-5-01:044 and 115, a roughly 200-acre project area in Honua‘ula and Ke p
ahupua‘a. The Parcel 115 portion along with a 50 foot wide access corridor across the Parcel 044 portion of the 
Haun and Associates (2001) study area had earlier been the subject of an AIS conducted by PHRI (Rosendahl 1991) 
on a portion of what was then TMK: (3) 7-5-01:001. While Rosendahl (1991:2) observed that the area, “had been 
extensively disturbed by historic ranching and agriculture” and that “[p]resent in the area were agricultural terraces, 
bulldozer cuts, old road grades, cattle walls and paddocks” and that “[s]ome of the agricultural terraces may be part 
of the Kona Field System” including “[r]emnants of kuaiwi,” he concluded that “considering the extent of 
disturbance in the survey area, and the abundance of such features in the general vicinity, these features are assessed 
here as not significant . . .” Rosendahl did note the presence of two stone platforms on other side of a “historic cattle 
wall” (Figure 4) that were avoided by rerouting the access road slightly to the south (Rosendahl 1991:3). 
 Within TMK: (3) 7-5-01:044 and 115, Haun and Associates (2001) recorded twenty-nine sites containing 
eighty-nine features (Figure 5). Twenty-seven of the sites were described as single feature sites and two sites (Sites 
22950 and 22978) contained multiple features. Haun & Associates (2001) assigned the designation of Site 22973 to 
the earlier recorded Site 20758. Also in the vicinity of the current study corridor they recorded an agricultural 
mound (Site 22975) and a poorly preserved rock wall (Site 22974) (see Figure 3). Directly to the north of the current 
study corridor, they recorded an agricultural site complex (Site 22978) containing fifty-nine features typical of the 
“feature types expected in the ‘apa‘a zone of the Kona Field System” (Haun & Associates 2001:ii). Many of the 
numerous other single-feature sites recorded elsewhere on the property were also considered “Kona Field System 
agricultural features . . . that apparently escaped subsequent historic modification” (ibid.). Other recorded sites 
included scattered Precontact habitations, burials, and Historic Period ranching-related features. Haun & Associates 
(2001) assessed all twenty-nine sites as significant under Criterion D. Site 22978 was assessed as further significant 
under Criterion C; and Sites 22957 and 22977 were additionally assessed as significant under Criterion E because of 
the presence of burials. Haun & Associates (2001) recommended and DLNR-SHPD approved no further work for 
twenty sites, preservation for the two burial sites (Sites 22957 and 22977), data recovery for six sites (22950, 22953, 
22954, 22955, 22960, and 22968), and a combination of data recovery and preservation for the agricultural site 
complex (Site 22978). 
 In 2002 a burial treatment plan for Sites 22957 and 22977 was prepared by Haun & Associates (2002) and 
approved by the Hawai‘i Island Burial Council and DLNR-SHPD. These two sites are preserved with protective 
buffers of 20 feet. Also in 2002, on behalf of Sunra Coffee, LLC, Haun & Associates prepared a preservation plan 
(Haun and Henry 2002) for Site 22978 (Figure 6). The preservation plan established a preservation easement that 
included the site’s features along with a protective buffer of 5 meters (see Figure 1). The easement was to be marked 
with stone and concrete cairns erected at 20 meters intervals along the easement perimeter. 
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Figure 3. Archaeological site location map from Clark et al (2008). 
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 In 2004 Haun & Associates completed archaeological data recovery (Haun et al. 2004) at seven sites. Data 
recovery consisted of hand-excavating a total of 28.25 square meters at Sites 22950, 22953, 22954, 22955, and 
22968. In addition, three agricultural features were sectioned with a backhoe at Site 22978. Data recovery at Site 
22960 consisted of analyzing a charcoal sample obtained during the inventory survey testing. Six radiocarbon 
samples were analyzed, and the resultant radiocarbon age determinations were interpreted to indicate Precontact 
(A.D. 1430 to 1680) construction and use of five features: the Site 22955 habitation terrace, the Site 22960 habitation 
terrace, and three agricultural terraces at Site 22978. According to Haun et al., “the sparse cultural material 
recovered from the majority of the sites precludes anything other than general interpretations. Inferred on-site 
activities include feature and fire construction, food preparation and consumption; stone tool use and manufacture; 
animal husbandry, and crop cultivation. Inferred off-site activities include marine food procurement, and 
procurement of stone for construction and raw material for tools.” (2004:ii). 
 Lastly, further supplemental archaeological data recovery was conducted at Site 22978 (Haun et al. 2005). The 
objective of this work was to mitigate impacts to four kuaiwi (Features G, AD, AI and AL) that might result from 
the construction of a roadway and placement of a water line. Data recovery fieldwork involved the mechanical 
excavation of trenches across the features in an effort to obtain stratigraphic, subsistence, and radiometric data. Only 
charcoal was recovered from the excavations; radiocarbon samples were submitted from three of the features. The 
resultant dates were interpreted to indicate that the “kua‘iwi [sic] were in place between A.D. 1440 and 1680” (Haun 
et al. 2005:ii), which was consistent with the age determinations obtained earlier for three terraces at the same site 
(Haun et al. 2004). 

3. CURRENT STUDY FINDINGS 
As a result of the current field investigation, which was conducted by Matthew R. Clark, B.A. and J. David Nelson, 
B.A. under the supervision of Robert B. Rechtman, Ph.D. on January 23 and February 12, 2014, three previously 
undocumented features were observed and recorded (Figure 7; Table 1). All three of these features are located on 
TMK: (3) 7-5-001:159 (formerly Parcel 044). Two of these are agricultural field system features and given the Haun 
& Associates (2001) findings, are assigned the designation of Features B and C of Site 22975 (a single feature 
agricultural site previously recorded in the immediate vicinity). The third is a Historic Period roadway and has been 
assigned the designation of Feature B of Site 22974 due to its proximate and likely temporal affiliation with this 
previously recorded (Haun et al. 2001) core-filled wall remnant. 

Table 1. Features/Sites recorded in the current study corridor. 
Site/Feature # Description Function Association 

22975/B Kuaiwi Agricultural Precontact 
22975/C Kuaiwi Agricultural Precontact 
22974/B Roadway Ranching/transportation Historic 

SITE 22975 FEATURE B 
Site 22975 Feature B is a kuaiwi located in the central portion of the current study corridor (see Figure 7). The wall 
extends 4.8 meters into the study corridor from the east. The wall continues to the east mauka of the study corridor 
for an undetermined distance. Within the current study corridor the wall is fairly straight and has a width that varies 
from 1.5 to 2 meters (Figure 8). Extending along the top edge of a slope that descends to the southwest, and 
constructed of piled small boulders and small to medium cobbles mixed with dark brown organic soil, the wall is as 
high as 1.1 meters on its southern side (Figure 9), and 40 centimeters on its northern side (Figure 10). At its western 
end the wall has been truncated by bulldozing (Figure 11).  

SITE 22975 FEATURE C 
Site 22975 Feature C is a kuaiwi located approximately 17 meters north of Feature B (see Figure 7). The wall 
extends 4.2 meters into the survey corridor from the east. This wall continues east, outside the survey corridor, for 
an unknown distance. Within the survey corridor the wall is fairly straight, averaging 1.5 meters wide. It is 
constructed of stacked/piled small to large cobbles and a few small boulders mixed with dark brown organic soil 
(Figure 12). The surrounding ground surface is slightly lower on the north side of the wall than on its south side 
(Figure 13), thus the wall appears to follow a slightly elevated mauka/makai running landform. The wall averages 
0.55 meters tall along its northern edge and 0.4 meters tall along its southern edge. This feature is truncated by 
bulldozing at its western end (Figure 14).   

3.  Current Study Findings 
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Figure 8. SIHP Site 22975 Feature B wall width, view to the east. 

Figure 9. SIHP Site 22975 Feature B southern wall height, view to the northeast. 
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Figure 10. SIHP Site 22975 Feature B northern wall height, view to the east. 

Figure 11. SIHP Site 22975 Feature B truncated western end of wall, view to the west. 
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Figure 12. SIHP Site 22975 Feature C, view to the east. 

Figure 13. SIHP Site 22975 Feature C, view to the west. 
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Figure 14. SIHP Site 22975 Feature C truncated western end, view to the west. 

SITE 22974 FEATURE B 
Site 22974 Feature B is Historic Period road located in the east-central portion of the current survey corridor, 
approximately 11 meters north of Site 22975 Feature C (see Figure 7). The road extends 8.8 meters into the survey 
corridor from the east. The road extends in an easterly direction for an undetermined distance mauka of the survey 
corridor; it was also observed extending makai of the current survey corridor. The road averages 3 meters wide and 
its soil surface slopes moderately in a makai direction. The road’s surface is mostly flat with a few cobbles in the 
center along a slightly elevated hump (Figure 15). Upon close examination, the road surface exhibits slight linear 
depressions on either side of the central hump, indicative of former wheeled vehicular use of the roadway. A single 
course alignment of small to large cobbles stands 0.2 meters tall above the road’s surface along its northern edge 
(Figure 16). Along this north edge the road cuts below the natural ground surface. Along its south edge, the road is 
elevated with a cobble fill that stands 0.3 meters tall above the ground surface. Medium and large cobbles along with 
a few small cobbles, haphazardly line the road’s southern edge (Figure 17), with heights up to 0.3 meters. The road 
is truncated at its western end by bulldozing.  
 This constructed roadway appears to have been associated with the former ranching use of the property as 
documented by Haun & Associates (2001) and projected mauka would have been adjacent to the core-filled wall 
described by Haun & Associates (2001) as Site 22974. The mauka projection of the road also aligns with a similarly 
sized gap in a core-filled wall at Site 22970 (see Figure 5), a livestock enclosure with northern and southern 
compartments. It is possible that this roadway extended between the compartments. 
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Figure 15. SIHP Site 22974 Feature B, view to the east. 

Figure 16. SIHP Site 22974 Feature B northern edge of roadway, view to the north. 
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Figure 17. SIHP Site 22974 Feature B southern edge of roadway, view to the east. 

4. SIGNIFICANCE EVALUATION AND TREATMENT 
RECOMMENDATIONS
The sites documented during the current study are assessed for their significance based on criteria established and 
promoted by the DLNR-SHPD and contained in the Hawai‘i Administrative Rules 13§13-284-6. This significance 
evaluation should be considered as preliminary until DLNR-SHPD provides concurrence. For a resource to be 
considered significant it must possess integrity of location, design, setting, materials, workmanship, feeling, and 
association and meet one or more of the following criteria: 

A Be associated with events that have made an important contribution to the broad patterns of 
our history; 

B Be associated with the lives of persons important in our past; 

C Embody the distinctive characteristics of a type, period, or method of construction; represent 
the work of a master; or possess high artistic value; 

D Have yielded, or is likely to yield, information important for research on prehistory or history; 
E Have an important traditional cultural value to the native Hawaiian people or to another ethnic 

group of the state due to associations with traditional cultural practices once carried out, or 
still carried out, at the property or due to associations with traditional beliefs, events or oral 
accounts—these associations being important to the group’s history and cultural identity. 

 The significance and recommended treatments for the newly recorded features of Sites 22974 and 22975 are 
discussed below and presented in Table 2.  

Table 2. Site significance and treatment recommendations. 
Site # Description Association Significance Treatment 
22974 Roadway Historic D No further work 
22975 Agricultural (kuaiwi) Precontact  D No further work 
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 Site 22974 was previously assessed as significant under Criterion D (Haun & Associates 2001) and the DLNR-
SHPD-approved treatment was no further work. The newly recorded Feature B of this site, while different from the 
earlier recorded feature of this site with respect to specific function, is likely temporally associated and grossly 
functionally similar with respect to the association with former ranching activities that occurred on the property. 
While only a highly disturbed portion of the feature exists within the current study corridor, it retains enough 
integrity to be assessed as significant under Criterion D similar to the other feature of the site. The portion of this 
feature within the current study corridor was thoroughly documented as part of the present study and no further 
historic preservation work is recommended with respect to mitigating any possible impacts to this feature as a result 
of the proposed utility and access improvements. 
 Site 22975 was previously assessed as significant under Criterion D (Haun & Associates 2001) and the DLNR-
SHPD-approved treatment was no further work. Although the two newly recorded features of Site 22975 only 
extend a few meters (Feature B 4.8 meters and Feature B 4.2 meters) into the current study corridor they retain 
sufficient integrity to also be evaluated as significant under Criterion D. Together with the previously recorded 
feature of Site 22975 along with any other undocumented features that may be present outside of the current study 
corridor this site represents a series of features that were a part of the larger agricultural field system that once 
blanketed this general area. A representative sample of such features have been preserved at the nearby Site 22978 
(Haun and Henry 2002). Given the truncated (bulldozer impacted) nature of these two features within the study 
corridor and the preservation of a more intact agricultural landscape within nearby Site 22978, it is the 
recommendation of the current study that no further historic preservation work is necessary with respect to 
mitigating any possible impacts to these features as a result of the proposed development activities. 

References Cited 

18 AIS Update TMK: (3) 7-5-13:022, Hienaloli 1st, North Kona, Hawai‘i 

REFERENCES CITED 
Clark, M., J. D. Nelson, A. Ketner, and R. Rechtman 

2008 An Archaeological Inventory Survey of a Portion of TML:3-7-5-13:022 for the Proposed 
Development of Well Site No. 4. Hienaloli 1st Ahupua‘a, North Kona District, Island of Hawai‘i. 
Rechtman Consulting Report RC-0525. Prepared for Beld Collins Ltd. Honolulu.

Halpern, M., and P. Rosendahl  
1996 Archaeological Reconnaissance Survey, Keopuolani Estates Access Road. Land of Hienaloli 1, 

North Kona District, Island of Hawai‘i (TMK:7-5-13:13 and 22). PHRI Report 1712-040396. 
Prepared for David Z. Arakawa, Attorney-at-Law. 

Haun & Associates 
2001 Archaeological Inventory Survey TMK: 7-5-001: 44 and 115. Lands of Honuaula and Keopu, 

North Kona District, Island of Hawaii. Haun & Associates Report 085-032302. Prepared for John 
Price & Associates.

Haun & Associates 
2002 Burial Treatment Plan Sites 22957 and 22977. Land of Honuaula, North Kona District, Island of 

Hawaii (TMK: 7-5-001:44). Haun & Associates Report 218-100802. Prepared for Sunra Coffee 
LLC, Kailua-Kona.

Haun, A., and J. Henry 
2002 Archaeological Site Preservation Plan Site 22978. Land of Honuaula, North Kona District, Island 

of Hawaii (TMK: 7-5-001:44). Haun & Associates Report 219-100802. Prepared for Sunra Coffee 
LLC, Kailua-Kona.

Haun, A., J. Henry, and D. Berrigan 
2004 Archaeological Data Recovery Sites 22950, 22953, 22954, 22955, 22960, 22968, and 22978. Land 

of Honuaula, North Kona District, Island of Hawaii (TMK: 7-5-001:44). Haun & Associates 
Report 217-111003. Prepared for Sunra Coffee LLC, Kailua-Kona.

Haun, A., J. Henry, and D. Berrigan 
2005 Addendum Archaeological Data Recovery Site 22978. Land of Honuaula, North Kona District, 

Island of Hawai‘i (TMK: 7-5-001:44). Haun & Associates Report 432-080405. Prepared for Sunra 
Coffee LLC, Kailua-Kona.

Kawachi, C. 
1994 An Archaeological Survey for the Proposed Keopu-HFDC Exploratory Well No. 1. Hienaloli, 

North Kona, Hawaii Island.

Rosendahl. P. 
1991 Archaeological Inventory Survey Honuaula Well Site. Land of Honuaula, North Kona District, 

Island of Hawaii (TMK:3-7-5-01:1. PHRI Report 1190-120291. Prepared for Ms. Sandra Schutt, 
Hilo.

Yent, M. 
1991 Archaeological Reconnaissance Survey: Hienaloli 1st, North Kona, Island of Hawaii (TMK:7-5-

13:13 and 22). Division of State Parks, Department of Land and Natural Resources. Prepared for 
Division of Forestry and Wildlife, Department of Land and Natural Resources. 

1999 Archaeological Inspection of Proposed Well Site (Keopu-HFDC Exploratory Well No. 1), 
Hienaloli 1st, North Kona, Island of Hawaii (TMK:7-5-13:22). Division of State Parks, 
Department of Land and Natural Resources. Prepared for Division of Forestry and Wildlife, 
Department of Land and Natural Resources. 



 



FINAL ENVIRONMENTAL ASSESSMENT KEŌPŪ WELL #4 PUMP AND TRANSMISSION LINES 

 APPENDIX G 

  PAGE G-1 

 

G. CULTURAL IMPACT ASSESSMENT WELL #4 SITE  
(TMK: 7-7-13: POR.022) 

  



FINAL ENVIRONMENTAL ASSESSMENT KEŌPŪ WELL #4 PUMP AND TRANSMISSION LINES 

 APPENDIX F 
 

PAGE G-2 

 

 

 

 

 

 

 

 

 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 

 

 














































