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1 SUMMARY 

PROPOSING AGENCY: Hawaii Housing Finance & Development Corporation (HHFDC) 

APPROVING AGENCY: HHFDC 

GENERAL PROJECT 
DESCRIPTION: 

The HHFDC is proposing to convert an existing exploratory well 
(Keopu-HFDC Well No. 3957-05) in Hienaloli 1-6 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, reservoir (with capacity of up to 2.0 million gallons 
(MG)), and transmission lines will be turned over to the County 
DWS for full operation. 

PROJECT LOCATION: The well site is located along Mamalahoa Highway 
approximately 3.3 miles south of the Mamalahoa Highway-
Palani Road Junction. The Tax Map Key (TMK) for the State-
owned land is (3) 7-5-13: 22. The well’s associated transmission 
lines will be located within Mamalahoa Highway, Kealaka‘a 
Street, and Manawale‘a Street. 

PRELIMINARY 
DETERMINATION: 

Anticipated Finding of No Significant Impact (FONSI) 

CONSULTED AGENCIES: State Agencies 
Environmental Management Division, Department of  
        Health (DOH) 
Division of Water Resource Management, Department  
        of Land and Natural Resources (DLNR) 
Land Division, DLNR 
State Historic Preservation Division, DLNR 

County Agencies 
Planning Department 
Department of Public Works (DPW)  
Department of Environmental Management 
Department of Water Supply (DWS) 

Police Department 



 KEOPU WELL, RESERVOIR, AND WATER TRANSMISSION LINES 
 HIENALOLI 1-6, NORTH KONA, HAWAI‘I 

DRAFT ENVIRONMENTAL ASSESSMENT PAGE 2 SEPTEMBER 2009 

2 DESCRIPTION OF PROPOSED ACTION 

2.1 Project Objective 

The objective of the proposed action is to develop a supplemental source of potable water for the 
North Kona Water System to serve North Kona DWS customers including HHFDC’s planned 
Keahuolu affordable housing development (referred to as “Keahuolu Project”) (see Figure 1).  

HHFDC seeks to convert the existing exploratory well, Keopu-HFDC Well No. 3957-051 (also 
known as Keopu-HFDC Exploratory Well No. 1), in the Hienaloli 1-6 land tract of North Kona, 
into a production well and construct an accompanying control building and reservoir with a 
capacity of up to 2.0 MG (see Figures 1 and 2). The existing well, hereafter referred to as Keopu 
Well, has been pump tested and its results have shown a sustainable yield of at least 2.0 million 
gallons per day (MGD).  

HHFCD also proposes to install transmission lines to connect the Keopu Well with the North 
Kona Water System so DWS can distribute the water to area customers as well as the Keahuolu 
Project. The new water lines will be located within Mamalahoa Highway, Kealaka‘a Street, and 
Manawale‘a Street (see Figures 1 and 3). 

2.2 Background 

2.2.1 Growth of Kealakehe and Keahuolu Areas in North Kona  

The population in the North Kona District has more than doubled over the past 25 years, driven 
by resort development and a second-home residential market. 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 2002, Kailua-Kona had 165 
retail establishments with gross sales of $410 million, 24 percent of the island’s total. The retail 
workforce alone in Kailua numbered 2,174.  

Of the 10,000 people who work in Kailua-Kona, approximately 70 percent commute to the town 
center from other places on the island.2 Hawai‘i County recognizes this logistical pattern and has 
prepared plans calling for increased affordable housing in the Kailua-Kona area and help 
residents with commuting needs. HHFDC and the Hawai‘i State Department of Hawaiian Home  

                                                 
1  Well number designated by Commission on Water Resource Management, State of Hawai‘i. 
2  This Census calculation is for the Kailua-Kona Census Designated Place. Residents of the subdivisions to the 

north of Kailua-Kona such as Kona Palisades would count as “commuters” to Kailua-Kona along with residents of 
more distant areas (US Census data calculated by DBEDT, available at http://www.hawaii.gov/dbedt/info/census 
/Folder.2005-10-13.2927/DaytimePop). 
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Lands (DHHL) have developed or are planning to develop a number of affordable homes in the 
nearby Kealakehe and Keahuolu areas. 

2.2.2 Discovery of High-Level Water in Uplands North Kona 

In the early 1990s, fierce competition emerged in the region among landowners, developers, and 
other water purveyors because water availability became crucial to any type of development. The 
State Commission on Water Resource Management (CWRM) stepped in and found they needed 
to gather pertinent data on baseline water levels to mediate the problem and avoid major 
disputes. 

A September 2003 Study of the Ground-Water Conditions in North and South Kona and South 
Kohala Districts, Island of Hawaii, 1991-2002, Glenn Bauer gathered 10 years of baseline water-
level data.3 Many of the wells were drilled by private landowners, public utilities, and State 
government, who invested large sums of money to drill the wells for the economic benefit of the 
island. 

Groundwater in Hawai‘i County is the primary source of drinking water. It occurs in Kona as 
both basal groundwater and high-level groundwater. The basal lens in the region is relatively thin 
and inconsistent due to low rainfall and high permeability. Wells drawing from the basal 
groundwater are susceptible to salinity if drilled too deep or over-pumped.  

Then in the 1990s, exploratory wells drilled above the 1,600-foot elevation encountered high-
level groundwater 25- to 460-feet above sea level. The protection of this high-level groundwater 
is important since it has a significant potential for serving Kona.  

2.2.3 Hawai‘i County Water Use and Development Plan 

The Hawai‘i County Water Use and Development Plan (WUDP) serves as a continuing long-
range guide for water resource development in the County. Its objective is “to set forth the 
allocation of water to land use through the development of policies and strategies which shall 
guide the County in its planning, management, and development of water resources to meet 
projected demands.”  

In the current Hawai‘i County WUDP update,4 a combination of water resource enhancement 
measures is recommended for each of the nine aquifer sectors on the island based upon an 
evaluation of its existing water resources, existing water uses, and future water needs. 

According to the WUDP, the DWS has one water supply system in North Kona, which is the 
second largest system on the island. Most of the North Kona district population lies within the 
Hualalai Aquifer Sector. Water demands in this aquifer are the highest on the island due to the 
significant expansion associated with the increases in population and tourism over the past 20 
years. The Hualalai Aquifer Sector is subdivided into a Kiholo Aquifer System and a Keauhou 
Aquifer System and their common boundary lies along Hualalai’s main northwest-southeast rift 

                                                 
3  Information in this section from Glenn Bauer’s September 2003, Study of the Ground-Water Conditions in North 

and South Kona and South Kohala Districts Island of Hawaii, 1991-2002, prepared for DLNR CWRM. 
4  Hawaii County Water Use and Development Plan Update, Draft Report, December 2006. 
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zone. The average rainfall in the Keauhou Aquifer System, which contains the proposed 
production well, ranges from less than 20 inches along the region’s northwest coast to about 125 
inches in the Kahalu‘u Forest Reserve. This recharge of rainfall in the aquifer system results in a 
groundwater resource estimated by the CWRM to have a sustainable yield of 38 MGD. Existing 
water use of this aquifer system is estimated at 11.31 MGD, of which 9.44 MGD is purveyed by 
the DWS. Including agricultural use of the aquifer, the total usage would be 12.02 MGD.  

Water resource planning in the WUDP considers both land use policy-based and population and 
growth rate-based water demand projections to plan for future water needs. For the Keauhou 
Aquifer System, land use policy-based water demand projections associated with full build-out 
development densities in the Hawai‘i County General Plan Land Use Pattern Allocation Guide 
and the Hawai‘i County Zoning Code both exceed the sustainable yield. Water demand based on 
the population and growth rate (through the horizon year 2025) is projected to remain below the 
sustainable yield.  

Although population and growth rate-based projections indicate that water demand in the 
Keauhou Aquifer System will not approach the sustainable yield for some time, the WUDP 
advises that measures to control future water demands should be considered. Water conservation 
is the responsibility of the community, but must be facilitated by the potable water purveyors. 
The WUDP recommends that the DWS, being the largest provider of potable water in the 
Keauhou Aquifer System, develop water conservations programs aimed primarily at demand-
side measures to reduce average consumption per user. Most importantly, the concept of using 
the highest quality water for the highest end use should be followed.  

The WUDP proposes that efforts should be initiated to utilize reclaimed wastewater and brackish 
basal groundwater for non-potable uses, thereby reserving potable water for potable domestic 
use. Exploration of groundwater development and subsequent water transfers from the adjacent 
Kealakekua Aquifer System are possible backup resources should sources in the Keauhou 
Aquifer System become stressed. 

2.2.4 Villages of La‘i‘opua Water Master Plan 

In August 2006, the Villages of La‘i‘opua Water Master Plan was completed for the DHHL. The 
plan was substantially reviewed and its improvement concepts were generally approved by the 
DWS in October 2006. The plan identifies potential sources of water and required water 
distribution system improvements to serve DHHL’s planned Villages of La‘i‘opua located in 
Kealakehe and Keahuolu. The Villages of La‘i‘opua Water Master Plan also includes service to 
a portion of HHFDC’s Keahuolu Project, which (affected portion) was initially part of DHHL 
lands.  

The water master plan recognizes four wells as potential sources for potable water: Kealakehe 
Well (State Well No. 4057-04), North Keopu Well (site only), North Keopu Well (State Well 
No. 3957-02), and Keopu Well (State Well No. 3957-05). The wells are all inactive (except 
North Keopu Well which is only a well site) and are located above Mamalahoa Highway in the 
high-level groundwater zone of the Keauhou Aquifer System. The wells are all owned by DWS, 
except the State-owned Keopu Well, which is the currently proposed production well for 
HHFDC. 
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2.2.5 HHFDC’s Keahuolu 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, a school site, neighborhood parks, an 
archaeological preserve, and landscaped buffers and open space.  

To supply water for the Keahuolu Project, HHFDC looked to the potential sources identified in 
the Villages of La‘i‘opua Water Master Plan.  

An Environmental Impact Statement (EIS) was prepared in late 2007 for the Keahuolu Project, 
and on October 8, 2008, a notice of the Final EIS was published in the Office of Environmental 
Quality Control’s (OEQC) The Environmental Notice. Construction of the Keahuolu Project may 
begin as soon as 2011, after all land use approvals and construction permits are secured from the 
State and County agencies. 

2.2.6 Identification of Keopu Well for the Keahuolu Project 

As provided in the Villages of La‘i‘opua Water Master Plan, the Keopu Well is identified as a 
potential source of potable water for the La‘i‘opua lands of DHHL and HHFDC’s Keahuolu 
Project. After conversion of the Keopu Well into a production well and construction of its 
associated control building and reservoir with a capacity of up to 2.0 MG, HHFDC plans to 
dedicate the facilities to the DWS. The DWS indicated that HHFDC would be able to use two-
thirds of the yield and the remaining one-third would be made available to other DWS 
customers. 

2.3 Proposed Action 

2.3.1 Production Well 

Keopu Well is located mauka of Mamalahoa Highway at the 1,601-foot elevation of the 
Hienaloli 1-6 land tract in North Kona. It has an existing depth of 1,799 feet (-198 feet, mean sea 
level (msl)) and a steel casing with a diameter of 18 inches to a depth of 1,641 feet. The pump 
used for initial pump tests has been removed, and the well is presently capped. 

HHFDC is proposing to convert the existing exploratory well into a production well capable of 
producing up to 2.0 MGD (see Figures 4, 5, 6, and 7). Outfitting the well for production would 
require installation of a submersible or line shaft pump. A groundwater sensor will also be 
installed to monitor groundwater levels in the aquifer. Re-casing of the well will not be necessary 
as the present casing is adequate. The pump will be operated by electricity, and a control 
building will be constructed to provide control and monitoring of well operations. The control 
building will also include a chlorination unit and backup generator.  

The well will also include a reservoir with a capacity of up to 2.0 MG to be located above the 
control building at the site’s 1,672-foot elevation. The reservoir will be designed to DWS 
specifications and include an in-flow line from the well and an out-flow line to the proposed 16-
inch diameter transmission line along Mamalahoa Highway. A chain link fence will be erected 
around the well and control building and the reservoir for security purposes. 
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Figure 6

PROPOSED 2.0 MG RESERVOIR

Keopu Well
North Kona, Hawaii
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An existing 900-foot long, dirt jeep road from Mamalahoa Highway to the well facility will be 
paved to provide improved access for facility monitoring and maintenance purposes. Another 
640-foot long, paved driveway will be installed from the well facility to the reservoir. A section 
of the latter driveway will require crossing an existing natural drainage channel. A concrete ford 
stream crossing is proposed for that location. Power and telecommunication lines will be 
installed on utility poles following the new driveway from Mamalahoa Highway to the on-site 
well facilities. 

2.3.2 Transmission Lines 

Connecting the production well and reservoir to the County water system will require the 
construction of three water transmission lines. HHFDC is proposing to install a 16-inch diameter 
line along Mamalahoa Highway from the well site to an existing 16-inch County line in North 
Kona’s Keahuolu land tract, a distance of approximately 7,000 feet (see Figures 1, 8, and 9). The 
new line will be located entirely within the existing County right-of-way.  

Additionally, HHFDC will construct two new lines in the lower Keahuolu area where the 
planned Keahuolu Project is located (see Figures 1 and 10). Along Kealaka‘a Street, HHFDC 
will install an approximately 2,420 linear-foot, 12-inch diameter water line to accompany the 
road’s existing 8-inch water line. Along Manawale‘a Street, HHFDC will install an 
approximately 800 linear-foot, 12-inch diameter line to connect with existing DWS lines in that 
area. The new water lines will be constructed entirely within the County’s rights-of-way and will 
supplement the network of interconnecting distribution lines in Kealakehe and Keahuolu. 

2.4 Estimated Cost 

The order-of-magnitude cost for construction of the production well, control building, reservoir, 
and associated facilities in addition to the water lines along Mamalahoa Highway and 
Manawale‘a Street is approximately $13.3 million.5 The source of funding for the project is 
anticipated to be the State Legislature through the State’s Capital Improvement Program, 
HHFDC’s Dwelling Unit Revolving Fund, and/or private funds.  

2.5 Construction Schedule 

Construction of the well facilities is expected to begin in the first quarter of 2011 and be 
completed approximately 6 to 12 months thereafter. Installation of the water lines would occur 
simultaneously with the well construction. 

                                                 
5  Belt Collins estimated the order-of-magnitude construction cost for the Keopu Well, control building, reservoir and ancillary 

equipment to be $9.7 million, and the construction of the proposed water lines in Mamalahoa Highway, Kealaka‘a Street and 
Manawale‘a Street to be $3.6 million in 2009 dollars.  These estimates include planning and design fees. 
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Figure 9
PROPOSED MAMALAHOA HIGHWAY 16” WATER LINE—NORTH TERMINUS
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PROPOSED WATER 

LINES IN KEAHUOLU

©2009 Belt Collins Hawaii Ltd.  K 2008.70.0200/003-1 dky 2009Sep22 7

SCALE IN FEET

 0  250 500

NORTH

Kealakehe 
School

Connect to Existing 
12” DWS Line

Connect to 
Existing 12” 
DWS Line

Connect to 
Existing 12” 

DWS Line

Connect to 
Existing 12” 

DWS Line

Connect to 
Existing 12” 

DWS Line

Proposed 12” Water Line

Proposed 12” 
Water Line

Connect to Existing 
12” DWS Line
Connect to Existing 
12” DWS Line
Connect to Existing 
12” DWS Line

M
anaw

ale‘a Street

Kealaka‘a Street

Palani Road

P
A

G
E 16

Keopu Well
North Kona, Hawaii



 KEOPU WELL, RESERVOIR, AND WATER TRANSMISSION LINES 
 HIENALOLI 1-6, NORTH KONA, HAWAI‘I 

DRAFT ENVIRONMENTAL ASSESSMENT PAGE 17 SEPTEMBER 2009 

3 DESCRIPTION OF THE AFFECTED ENVIRONMENT 

3.1 Existing Land Use and Well 

3.1.1 Land Use 

The approximately 13.4-acre well site occupies the makai portion of the 78.4-acre vacant State 
parcel identified by TMK (1) 7-5-13: 22 (see Figures 1 and 11). The elongated rectangular parcel 
measures approximately 500 feet by 6,600 feet and extends east and upland from Mamalahoa 
Highway.  

A dirt jeep road presently provides access from the highway into the property. The well is 
presently capped, and all equipment used to initially drill the facility has been removed. 

The new production well, control building, reservoir, driveway, and appurtenant facilities, when 
completed, will occupy approximately 3.7 acres of the 13.4-acre well site. At DWS’s option, a 
parcel may be subdivided out of the State property for the production well, pump, and control 
building, and a separate second parcel subdivided out for the reservoir. Access to these parcels 
from Mamalahoa Highway would be provided by an access easement. The parcels and easement 
could to be conveyed to the County when the well facilities are dedicated and turned over to the 
DWS.  

3.1.2 Existing Well 

Drilled in 2002 by Waieli Drilling & Development Co., Keopu Well’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, to a total depth of 1,799 feet or 
-198 feet msl. It is presently outfitted with 18-inch diameter solid steel casing to a depth of 1,561 
feet and perforated (louvered) steel casing to a depth of 1,641 feet (see Figure 7). Initially, the 
158 feet of 15-inch diameter open hole was drilled below the casing for a total well depth of 
1,799 feet, but subsequent fill-in has resulted in a present depth of 1,781 feet. 

3.1.3 Pump Tests 

Pump tests on the well were initially conducted in 2002 to determine general water quality and 
potential yield. During initial drilling, groundwater levels in the well ranged from 43.6-feet msl, 
to a high of 56.5-feet msl. The final measurement was 50.6-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. Contrary to general expectation, the well’s performance decreased and the use of 
bentonite and cement to stabilize the drill hole from cave-ins appeared to have played a part in 
decreasing the well’s efficiency. Results from standard step drawdown tests indicated that the  
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specific capacity of the well was reduced from 506 gallons per minute (gpm) per foot of 
drawdown (pumping at 1,518 gpm) to 137 gpm per foot of drawdown (pumping at 1,000 gpm). 

Based on a follow-up 4-day constant-rate pump test conducted in August 2003, the Keopu Well 
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 Keopu Well, however, is 2.0 MGD (1,400 gpm), or 85 percent of the test 
rate. The drawdown at the 2.0 MGD rate is estimated to be 8.3 feet. 

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. 

3.2 Land Tenure 

The well property identified as TMK (3) 7-5-13: 22 is owned by the State of Hawai‘i. Although 
HHFDC is a State agency, it is still required to obtain authorization from the Board of Land and 
Natural Resources (BLNR) to enter the site and develop the well. Once conversion of the well is 
completed, HHFDC plans to turn over the facility to the DWS for ownership and operation. The 
transfer of ownership would first require the creation of the individual parcels for the well and 
reservoir facilities and easement for the access road. 

The proposed transmission lines will be located within Mamalahoa Highway, Kealaka‘a Street, 
and Manawale‘a Street. All three roadways are County rights-of-way, and installation of the 
waterlines will require approval from the County DPW. When completed, the new lines also will 
be turned over to the County for ownership and maintenance. 

3.3 Geology/Physiography 

3.3.1 Geology 

The well site is located on the western slopes of Hualalai, a dormant volcano that rises to an 
elevation of 8,271-feet above sea level. The slopes of Hualalai consist of a veneer of geologically 
young (1,000 to 13,000 year old) lava flows of primarily alkali olivine basalts which cover an 
older theoliitic basaltic shield.6 The alkalic veneer is largely undissected by erosion, although 
some local gullying has occurred on older flows. The oldest surface on Hualalai are found in the 
Kailua-Kona vicinity and also in the vicinity of Pu‘u Wa‘awa‘a, to the northeast. Hualalai’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.  

                                                 
6  Moore, et al, in USGS Professional Paper 1350, Vol. 1, Chapter 20. 
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3.3.2 Physiography 

Elevations on the well site range from 1,490 feet at Mamalahoa Highway to approximately 1,750 
feet immediately above the proposed reservoir. The upper property line of the State parcel 
extends to the 2,440-foot elevation.  

The overall well and reservoir site is relatively steep with an average slope of 17 percent. The 
area immediately encompassing the production well, however, has been graded relatively level. 
The proposed driveway into the well site will be constructed of concrete and asphaltic concrete 
to accommodate for the steepness of the site. 

A natural drainage channel diagonally crosses the lower section of the State parcel through the 
well site. The depth of the drainage channel varies from 2 to 4 feet and its width varies from 20 
to 80 feet. The channel’s alignment constrains the available area around the existing well for a 
reservoir. As a result, the proposed reservoir will be located above the well, across the drainage 
channel, at the 1,700-foot elevation of the property. The topography in the selected area is 
relatively steep and consequently will require major excavation to accommodate a level 
foundation for the storage facility.  

Access from the proposed well to the reservoir will require crossing of the site’s drainage 
channel. Current plans call for a concrete pavement ford crossing at grade which would be 
adequate for the intended purpose. 

3.4 Hydrology and Water Resource 

3.4.1 General Hydrology 

Rainfall on Hualalai’s western slopes above the approximately 2,000-foot elevation is the 
principal source of the region’s groundwater resource. Rainfall occurs in a four- to five-mile-
wide belt of 30 to 75 inches of annual rainfall. More than a third of this precipitation percolates 
deep enough into the ground to become groundwater in highly permeable, unweathered basaltic 
lava flows. There is virtually no surface runoff to the ocean and no perennial streams in North 
Kona.7 A few small springs, such as Wai‘aha Springs, may occur as groundwater seepage from 
shallow aquifers perched on soil and ash beds. Such springs, however, are minor and intermittent 
and suitable only for nominal needs. According to the CWRM, the estimated groundwater 
recharge of the Keauhou Aquifer System from rainfall is 87 MGD.  

3.4.1.1 Basal Water 

Prior to 1959, 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 Holualoa.  

                                                 
7  Water Resource Associates, July 15, 2009. 
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The basal aquifer is recharged primarily by the seaward flow of high-level water across an 
undefined, impervious or low permeable geologic structure. Based on a water budget analysis by 
Water Resource Associates,8 approximately 10 percent of the basal aquifer’s total recharge 
originates from direct infiltration of overlying rainfall while the remainder originates from high-
level groundwater flow across hydrogeologic, coastline-oriented discontinuities in the basal 
aquifer.  

3.4.1.2 High-Level Water 

Within the last 20 years, the occurrence of high-level groundwater in North Kona was discovered 
almost simultaneously in the southern and northern regions of North Kona. On August 1, 1990, 
Keauhou Well 2 (Well No. 3355-02), located 7-miles south of Kailua-Kona, encountered high-
level groundwater at approximately 275-feet above sea level (later confirmed at 277 feet). Three 
weeks later on August 24th, 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 and 1,800 feet, 
respectively. 

Less than a year later, in 1991, high-level groundwater was again discovered in the County’s 
Honokohau Well (Well No. 4158-02), located 2½ miles north of Keopu Well. The well 
(elevation 1,675 feet) encountered groundwater at 109-feet above sea level. By 1993, high-level 
groundwater had been found in a total of 14 wells, confirming that high-level water bodies occur 
mauka of Mamalahoa Highway from Kalaoa to Ke‘ei, a regional 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 Mamalahoa 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 aquifer, but no definitive well 
data is available to determine specifically whether this compartmentalization or confinement is 
directly related to volcanic dikes, unusual geologic formations, extensive ash deposits, or slump 
blocks and fault scarps associated with the North Kona Slump and Kealakekua Fault System.  

3.4.2 Keauhou Aquifer System 

The Keauhou Aquifer System delineated by the CWRM in 1990, comprises the southern half of 
the Hualalai Hydrologic Sector which is defined by the exposed rocks of Hualalai Volcano 
(Figure 12).9 The Keauhou Aquifer extends over the western and southwestern flank of Hualalai 
and the entire coastline from Mahai‘ula to Keikiwaha Point. Having been designated prior to the  

                                                 
8  Water Resource Associates, Groundwater Resources and Supply, North Kona, Hawaii, March 1995. 
9  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 hydrogeologic continuity among aquifers in the system. 
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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 groundwater near the 
rift zones of Hualalai. The sustainable yield of the Keauhou Aquifer System is estimated by the 
CWRM to be 38 MGD, based on a recharge estimate of 87 MGD and an unconfined, thin basal 
water development scenario. 

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 unconfined and 
therefore presumed to be oriented more or less directly toward the coastline. 

As noted previously, high-level water heads vary considerably and suggest some local, lateral 
(north-south) movement. The profile of this high-level water suggests that a regional hydrologic 
“sink” may occur in the Keopu Well area resulting in a concentration of groundwater flow to this 
general location. 

The high-level groundwater of North Kona is of pristine quality, largely the result of the lack of 
saltwater intrusion and little to 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.  

3.4.3 Groundwater Resource for Keopu Well 

Rainfall and fog drip are the principal sources of recharge to the high-level and basal water 
components of the Keauhou Aquifer System. The State CWRM estimates 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.  

Similar results for recharge were also estimated by Water Resource Associates,10 after adjusting 
for small differences in area boundaries. In the consultant’s 1995 water budget study, fog drip 
was included in the recharge calculation. The recharge was tabulated separately for the high-
level aquifers above Mamalahoa Highway and for the coastal basal aquifers. Recharge from 
rainfall and fog drip overlying the high-level aquifers amounted to 79.4 MGD and recharge from 
rainfall overlying the basal aquifers amounted to 8.9 MGD, hence a system total of 88.3 MGD. 

With the discovery of the high-level sources, management and development of the groundwater 
resource in the Keauhou Aquifer System can be optimized by focusing development of potable 
water sources in the high-level aquifers, rather than in the basal aquifers where salt water 
intrusion in wells may be problematic. The effective supply of high-level water will be greater 
than that of basal water, because the “allowable draft” (75 percent of recharge) of high-level 
aquifers is greater than the sustainable yield (44 percent of recharge) of basal aquifers.11 

Since the Keauhou Aquifer System has not been designated for groundwater management by the 
CWRM, there are no regulatory constraints on the development of Keopu Well as a new potable 
water source.  

                                                 
10  Water Resource Associates, Groundwater Resources and Supply, North Kona, Hawaii, March 1995. 
11  Based on CWRM’s 1990 Water Resources Protection Plan.   
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As described in Section 3.1.3, Keopu Well was pump tested in 2003, and the results proved 
successful. Based on a 4-day constant-rate pumping, Keopu Well demonstrated that it is capable 
of pumping at a sustainable rate of 2.0 MGD. The drawdown at that rate is projected to be 8.3 
feet. Based on a standard operating schedule of 16 hours per day, the average rate of withdrawal 
would be 1.33 MGD, or 3.5 percent of the aquifer’s 38 MGD sustainable yield. This is not 
expected to have any major long-term adverse effect on the Keauhou Aquifer System. 

3.4.4 Existing Water Systems and Usage 

Table 1 below provides the current production of existing wells and shafts, potential production 
from those sources, sustainable yield (SY) of the two aquifers, and the percentage of the 
calculated potential productions to the SY. Current production is represented by the highest 12-
month moving average (MAV) calculated from actual pumpage data reported to the CWRM for 
each aquifer system. Potential well production is based on installed pump capacities, and 
calculated for both 16 hours and 24 hours of operation a day.  

Table 1:  Well Production and Sustainable Yield in Hualalai Sector12 

System 
Area 

High 12-
Month 
MAV 

(MGD) 

Potential 
16-Hr 

Productn 
(MGD) 

Potential 
24-Hr 

Productn 
(MGD) 

Sustain-
able 
Yield 

(MGD) 

High 12-
Month 
MAV 

SY (%) 

Potential 
16-Hr 

Productn 
SY (%) 

Potential 
24-Hr 

Productn 
SY (%) 

Hualalai        

   Keauhou 11.49 16.58 24.87 38 30.24 43.63 65.45 

   Kiholo 4.06 16.21 24.31 18 22.56 90.06 135.06 

   Source:  CWRM, Based on pumpage data from January 2003 to October 2005  

   MAV = moving average 

   SY = sustainable yield 

 

As the table shows, the production of existing wells/shafts in the Keauhou Aquifer System 
operating on a standard 16-hour day would be 16.58 MGD or 43.63 percent of the aquifer’s 
sustainable yield. 

According to 2008/2009 CWRM records, the current water use of public and private wells in the 
Keauhou Aquifer System is 10.7 MGD (see Table 2). This usage was derived from 11 DWS 
wells and 9 private wells in the region. 

                                                 
12  Based on pumpage data reported to CWRM from January 2003 through October 2005.  Many wells do not report 

to CWRM or are not required to report. 
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Table 2:  Reported Ground-Water Withdrawals in Hualalai Aquifer Sector 
Existing DWS Water 

Use  
12 MAV July 2005  

(MGD) 

Existing Private Water 
Use  

12 MAV July 2005  
(MGD) Aquifer 

Sustainable 
Yield 

(MGD) 

Total 
Existing 

Water Use 
12-Month 
MAV July 

2005 (MGD) Pumpage No. of 
Wells Pumpage No. of 

Wells 
Keauhou 38 10.723 9.965 11 0.758 9 

Kiholo 18 3.703 0.000 0 3.703 19 

Total 56 14.426 9.965 11 4.461 28 

  Source: State CWRM, July 2005 

 

As noted in Table 3, the predominant user in the Keauhou Aquifer System is the DWS which 
comprises approximately 78.5 percent of the water usage. Agricultural use comprises 5.9 
percent, wastewater re-use comprises 4.9 percent, and industrial use comprises 0.6 percent. 

Table 3:  Existing Water Uses in Keauhou Aquifer 

CWRM Water User Category Water Use 
(MGD) 

Percent of 
Total w/o Ag 

Percent of 
Total w/ Ag 

Municipal    

   DWS System 9.44 83.4 78.5 

   Private Public Water System 0.48 4.2 4.0 

Agriculture 0.71 0.0 5.9 

Domestic 0.35 3.1 3.0 

Irrigation 0.38 3.4 3.2 

   Reclaimed Wastewater 0.59 5.2 4.9 

Industrial 0.07 0.6 0.6 

Military 0.00 0.0 0.0 

Total w/o Agriculture 11.31 100.0  

Total w/ Agriculture 12.02  100.0 

       Source: Hawai‘i County Water Use and Development Plan Update, Draft Report, 2006 

       Ag = agricultural 

3.4.5 Future Demand and Source Development 

The significant use of water by DWS is being generated by the continuing growth and 
development of new homes and businesses in the Kealakehe and Keahuolu areas. This 
development trend is recognized in the County General Plan and included in the long-range 
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development policies for Kailua-Kona. The boundaries of this urban center include the planned 
Keahuolu Project. 

The growth in Kailua-Kona and the North Kona region is expected to increase the demand for 
water in the Keauhou Aquifer System by approximately 40 percent over the next 15 years.13 By 
2025, the demand for water in the region is expected to increase to 18.6 MGD (see Table 4). 

Table 4:  DWS Water Use Projections for Keauhou Aquifer System, 2005 to 2025 
DWS Projected Water Use 

(MGD) 
Sustainable 

Yield 
(MGD) 

DWS Users 
2005 2010 2015 2020 2025 

With Ag 12.0 13.4 15.0 16.7 18.6 38 

Without Ag 11.3 12.6 14.1 15.7 17.5 

        Source:  DWS, County of Hawai‘i, 2006 

 

Existing wells in the Keauhou system are capable of providing a total supply of 16.58 MGD, if 
operating on a 16-hour day (see Table 3). Current planned wells by public agencies, including 
DHHL and HHFDC, will provide additional supply to meet the projected demand.14 DHHL’s 
Villages of La‘i‘opua Water Master Plan calls for the development of four high-level wells in 
the North Kona District. The development of these wells will occur as DHHL and HHFDC move 
forward with the development of their properties. One of the four wells is Keopu Well which is 
being proposed for production by HHFDC. It is expected to supply up to 2.0 MGD of water to 
the County’s North Kona Water System.  

The County’s 20-Year Water Master Plan includes a prioritized capital improvement program 
that identifies new water facility improvements in the North Kona area as well as to other County 
systems on the island. Scheduled for the 2007 to 2011 period, a production well and reservoir are 
scheduled for installation at the Keopu-Pu‘uhonua Well site. To date, that well and reservoir 
have been completed, but have not yet been placed in operation. For the long-term (2012 to 2026 
period), a 2.0 MG reservoir replacement and standby well are planned at the Wai‘aha Well site. 

A new well, identified as Palani Well No. 1, is being planned in the Honokohau 1-2 land track 
above the Mamalahoa Highway – Palani Road Junction. Lanihau Properties LLC announced that 
it would convert exploratory well (State Well No. 4158-03) into a production well with the 
construction of an accompanying 1.0 MG reservoir. When completed in 2010, the new facilities 
would be dedicated to the DWS for ownership and operation.  

As development and expansion continue to occur in the North Kona area, public and private 
developers will participate and contribute to the development of additional sources in the 
Keauhou Aquifer. The Water Use and Development Plan Update (Draft Report) prepared by the 
DWS is serving as a guide for the long-range development of sources for the region. 

                                                 
13  Based on a projected medium population growth by the County of Hawai‘i of 19.2 percent from 2000 to 2010 and 

24.2 percent growth from 2010 to 2020 (DWS, 2006). 
14  Villages of La‘i‘opua Water Master Plan, prepared for DHHL, approved by Hawai‘i County DWS, October 26, 

2006. 
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3.4.6 Keopu Well Impact on Existing Area Wells and Groundwater Resource 

Existing wells within the vicinity (3 miles to the north and 1-1/2 miles to the south) of Keopu 
Well, as identified by the Division of Water Resource Management (DWRM), are shown on 
Figure 13 and listed in Table 5. These wells include municipal, industrial, and irrigation wells. 
Some of the wells are in operation and others are inactive or abandoned.  

Table 5:  Existing Wells in the Project Vicinity – Physical Characteristics 

Well No. Well Name Owner/User Year 
Drilled

Ground 
Elev. 

Depth 
(feet) 

Static 
Head    

(in elev.) 
3758-01* Kailua-Kona County DWS 1944 595 615 3.32 

3857-04 Wai‘aha-DWS County DWS 2000 1,544 1,752 59.56 

3858-01* Kalaoa Keopu 
Deep 

State CWRM 2001 736 1,310 4.0 

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

3957-01** Keopu-Pu‘uhonua 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* Keopu-HFDC  
(Keopu Well) 

State DLNR 2003 1,601 1,799 49.6 

4057-01 Keahuolu QLT 1 County DWS 1994 1,762 1,787 187.8 

4059-01* Palani State DLNR 1958 800 853 1.6 

4060-1 Honokohau Quarry Honokohau Property 1995 121 137 2.0 

4158-02 Honokohau County DWS 1991 1,681 1,735 109.5 

4158-03*** Palani Well No. 1 Lanihau Properties 2006 1,670  77.0 
Source:  DWRM, 2009 

Note:   *  Indicates wells that are currently not in use, abandoned, or on standby.  
 **  Indicates well is presently being converted to production well. 
 ***   Indicates well is being proposed for conversion to a production well. 
 
N.A. = not applicable 
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Table 6 identifies those wells that are currently in use. Three of the wells are operated by the 
DWS and are currently pumping approximately 3.0 MGD (12-month MAV). This total is 
substantially below their combined installed capacity of 5.5 MGD.  

Table 6:  Operational Characteristics of Existing Wells in Use 

Well No. Well Name 
Specific 
Capacity  

(in gpm/ft) 

Installed 
Capacity 
(in MGD) 

Use 
Water Usage  

(in MGD)  
(12-mo. MAV) 

3857-04 Wai‘aha-DWS 192 2.016 Municipal 0.245 

4057-01 Keahuolu QLT 1 387 1.440 Municipal 1.047 

4060-1 Honokohau Quarry 175 0.036 Industrial N.A. 

4158-02 Honokohau 142 2.016 Municipal 1.663 
Notes:  “Specific capacity” is a measure of well yield per unit of drawdown and is expressed as gallons per minute per foot of 
drawdown.  The “installed capacity” is another measure showing the quantity of water that a well’s pump is capable of delivering 
in one day.  “Water usage” is the current quantity of water that is being used by the well user. 

Source for Water Usage: DWRM, June 2009 

 

The conversion of Keopu Well to a production well would have no impact on the three DWS 
operating wells in the vicinity. These wells are no less than one mile away from Keopu Well. 
Other wells are located closer, but are currently inactive. 

Pumping at the Keopu Well 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. Keopu Well 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 Keopu-Pu‘uhonua Well (3957-01) was a resulting drawdown of 0.6 feet. This County-
owned well, first developed by Haseko Hawaii Inc., is situated approximately 800 feet to the 
northeast of the Keopu Well. It is being developed as a new high-level source for DWS’ North 
Kona Water System. Although construction is completed, the well has not yet been placed into 
operation. 

Another well located near the Keopu Well is the Komo Monitor Well (3957-02), initially drilled 
by the United States Geological Survey (USGS) but now owned by DWS. This inactive well is 
approximately 4,000 feet to the north and one of the identified potential sources in the Villages of 
La‘i‘opua Water Master Plan.  

Another well in the immediate area of Keopu Well is the Douter Coffee #1 well, which is 
approximately 650-feet west and downgradient of the Keopu Well. It is privately owned and 
used for landscape irrigation purposes. CWRM records currently show no reported use of this 
facility. 

Also downslope of Keopu Well are Kalaoa Keopu Deep Well and McCaskill Well. According to 
CWRM records, these wells are also inactive.  

Mitigation measures would not be needed relative to the inactive wells around Keopu Well. 
Pump tests show that the Keopu-Pu‘uhonua Well will experience only 0.6 feet of drawdown 
during pumping at the Keopu Well. Similarly, the Douter Well, located downslope of Keopu 
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Well, is expected to be affected by a drawdown of 0.6 feet or less. The planned use of Keopu 
Well, with an anticipated production rate of 2.0 MGD, is expected to have little or no adverse 
impact on active or inactive wells located within the project vicinity. 

In the context that the Keopu Well is one of a number of existing and planned wells in the 
Keauhou Aquifer System, the cumulative impact of these sources could have a major long-term 
impact on the North Kona’s groundwater resource. Attaining a full understanding on the 
dynamics and condition of the Keauhou Aquifer is ongoing. HHFDC is participating with two 
groundwater working groups including the National Park Service group and the County of 
Hawai‘i DWS group. It is believed that the working groups are meeting to study, analyze and 
address the long-term cumulative impacts of increased groundwater development in the high-
level aquifer, and the potential impacts of existing and planned developments on the area’s water 
resources. 

Meanwhile, efforts are being made to closely monitor the groundwater levels in the Keauhou 
Aquifer. Keopu Well will include a sensor to monitor groundwater levels in the area. Water 
conservation practices will be promoted to aid in the reduction of excessive water consumption. 
The developer of the Keahuolu Project will include in its development water conservation 
practices, such as installing low-flow toilets and low-flow showerheads, landscaping with 
drought-tolerant native plants, and providing new residents with information on the importance 
of water conservation. 

3.4.7 Potential Contamination  

Since the recharge areas of Keauhou Aquifer System are on the slopes of Hualalai, land uses and 
development have been limited predominantly to shrub and forest lands. Land uses immediately 
surrounding Keopu Well consist predominantly of a scattering of rural residential homes, vacant 
lands, and minor agricultural endeavors. None of these land uses are considered generators of 
major potential contaminants. No large-scale agricultural operations (which use pesticides and 
herbicides extensively) occur particularly upslope of the property, and no County landfills are 
located within the project vicinity; the nearest such operation is in South Kohala more than 20 
miles away. 

Commercial and industrial facilities engaged in petroleum product use are located in the urban 
center of Kailua-Kona. An isolated fueling station associated with a country general store is 
located more than two-thirds of a mile north and downslope of the well site. 

Wastewater disposal in the region is primarily accommodated by individual wastewater systems 
(IWS) comprised predominantly of cesspools. The County does not have a wastewater collection 
system in the uplands of North Kona or along Mamalahoa Highway. Strict government 
regulations currently prohibit the installation of 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. The stricter wastewater disposal regulation is designed to protect the 
watersheds as valuable recharge areas.  
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The project area is located above the Underground Injection Control (UIC) line established by 
the State DOH (see Figure 14). This line marks the area of the island which strictly limits the 
type of injection wells that can be installed by an UIC Permit. Injection wells are typically used 
by individual wastewater treatment facilities to dispose their treated wastewater effluent in 
ground pits. 

The water quality tests on Keopu Well for chloride content revealed levels of between 5 mg/L 
and 10 mg/L, which are regarded as excellent quality. Other wells in the region have tested 
chloride content levels of 4 to 8 mg/L (see Table 7), which are well within potable standards. 

Table 7:  Existing Operational Wells in the Project Vicinity – Water Quality 
Characteristics – Spot Sampling During January to May 2008 

Well No. Well Name Chloride Content 
(Parts per Million) 

3857-04 Wai‘aha-DWS 4.0 to 5.0 

4057-01 Keahuolu QLT 1 5.0 to 6.0 

4158-02 Honokohau 7.0 to 8.0 

     Source: DWS, County of Hawai‘i 

 

The County also performs other water quality tests on their wells (see Table 8). Inorganic 
contaminants, disinfection by-products, and sodium all show safe levels for DWS wells currently 
operating in the Keopu Well area. 

Table 8:  Existing Operational Wells in Project Vicinity – Water Quality 
Contaminants, 2008 

Wai‘aha Well/Honokohau 
Well/Keahuolu Well 
(QLT)/Hualalai Well 

Honokohau Well/ 
Hualalai Well Violation 

Regulated Contaminants 
Level 
Found 

Range of 
Detections 

Level 
Found 

Range of 
Detections Yes/No 

Inorganic Contaminants      
   Chromium (ppb) 2.0 ND-2.0 2.0 2.0-2.0 No 

   Fluoride (ppm) 0.53 0.23-0.53 0.53 0.41-0.53 No 

   Nitrate (ppm) 1.10 0.92-1.10 1.10 0.92-1.10 No 

Disinfection By-Products      

   Haloacetic acids (ppb) 1.81 ND-2.0 1.81 ND-2.0 No 

   Total Trihalomethanes (ppb) 6.93 3.6-11.5 6.93 3.6-11.5 No 

Sodium (ppm) 30.0 14.0-30.0 30.0 27.0-30.0 No 

   Source: DWS, County of Hawai‘i 

   Keys:  ND = Not detected,  
              ppm = parts per million,  
              ppb = parts per billion. 
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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, HHFDC will submit an 
engineering report to the DOH for approval prior to placement of Keopu Well 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. 

3.5 Flora 

3.5.1 Background 

Isle Botanica conducted a botanical survey of the well site in 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.  

Although most of the project area is highly disturbed, and native vegetation no longer occurs on 
the property, a botanical survey was necessary, especially since there are known federally-listed 
threatened and endangered plant species in the general area.  

3.5.2 Methodology 

Prior to conducting fieldwork, 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 in Appendix B.  

The vegetation on the well site can be categorized into three groups: (1) Managed Land 
Vegetation; (2) Schinus/Psidium Forest; and (3) Bamboo Forest.  

The Managed Land Vegetation comprises the dirt access road, extending into the western part of 
the property, and appears to be in an area of former pastureland. Additionally, most of the 
northeast quarter of the property appears to have been formerly used as a cattle pasture. 
Practically no native species are found in these areas of highly disturbed vegetation.  

The Schinus/Psidium Forest is a relatively low-stature forest that covers most of the well site, 
especially in areas that have not been cleared. The ground cover is dominated by only a few 
species that are able to survive in the relatively dense shade. 
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The mono-dominant groves of bamboo cover the northwest part of the well site. The bamboo 
grows so close, that it forms a dense, impermeable canopy that few other species can survive.  

3.5.3 Existing Conditions 

Eighty-three plant species were recorded at the well site (see Appendix B). The majority of the 
recorded species are classified as “alien” plants, which have been accidentally or intentionally 
introduced to Hawai‘i. Nine of the recorded species are native. The botanical survey opined that 
this is an unusually low number of native species, which is possibly the result of extensive 
disturbance in the area. No species which are federally listed as threatened or endangered or 
classified as sensitive were found.  

3.5.4 Impacts and Mitigation Measures 

Since there is a noticeable absence of native vegetation and no presence of threatened or 
endangered species in the project area, mitigation measures would not be necessary. It is noted 
that existing vegetation on the property is common and widespread in the region.  

3.6 Fauna 

3.6.1 Existing Conditions 

In January 2009, Phillip L. Bruner, Environmental Consultant, conducted a fauna survey of the 
well site with the goals of documenting bird and mammal species observed on or near the 
property and, in particular, recording the presence of any native and migratory species listed as 
threatened or endangered (see Appendix C). 

During the survey, 11 alien species were recorded including Java sparrow, Japanese white-eye, 
cardinals, doves, finches, and common myna. No native land or sea birds were observed. 
Although the Hawaiian Short-Eared Owl or Pueo (Asio flammeus sandwichensis) and 
endangered Hawaiian Hawk or ‘Io (Buteo solitarius) have been sighted, none have been 
observed in the project area during the survey. The Pueo is not listed as endangered or threaten 
on the island of Hawai‘i, but is listed as endangered on the island of O‘ahu. 

Seabirds or migratory birds were not observed during the survey. It is also possible that limited 
numbers of the endangered Hawaiian Petrel (Pterodroma sandwichensis) and the threatened 
Newell’s Shearwater (Puffinus auricularis newelli) might on rare occasion over-fly the project 
site between the months of May and November. 

The only feral mammals observed were two pigs (Sus scrofa). Cats (Felis catus), rats (Rattus 
rattus spp.), mice (Mus Musculus), and small Indian mongoose (Herpestes Javanicus), although 
not observed, are likely to occur on the site. The endangered Hawaiian Hoary Bat was not 
recorded, but the native species is also known to occur in the region. It generally roosts solitarily 
in trees and forages for flying insects in a wide variety of habitats including forests, agricultural 
lands, urban areas, as well as over bays and ponds.  
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3.6.2 Impacts and Mitigation Measures 

The proposed project is not anticipated to have any significant adverse impact on fauna 
resources. Although the endangered Hawaiian Hoary Bat and endangered Hawaiian Hawk could 
potentially forage on the well site, construction and operation of the proposed project would not 
result in significant impact to native species or their habitats. The proposed well facilities will 
occur in a small selected area of the State parcel. 

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.  

To reduce any potential for interaction of nocturnally-flying seabirds (i.e., endangered Hawaiian 
Petrels and threatened Newell’s Shearwater) with external lights and man-made structures, 
exterior lighting associated with the control building and storage tank will be shielded. 

3.7 Air Quality 

3.7.1 Existing Conditions 

Recent activity at the Kilauea Volcano has resulted in temporary increased levels (spikes) of 
sulfur dioxide (SO2) and particulates occurring in communities closest to the vent areas in the 
Ka‘u and Puna Districts.15 North Kona can experience periodic impacts from volcanic emissions 
(vog) depending on wind conditions across the island, however, the air quality in North Kona is 
relatively good and concentrations appear well within state and national air quality standards. 
The State DOH Clean Air Branch monitors air quality conditions for the State and has six 
monitoring stations for certain pollutants on the island of Hawai‘i. Recent readings for the Kona 
area appear negligible. 

3.7.2 Impacts and Mitigation Measures 

The proposed project is not expected to generate significant impact on air quality considering the 
type of operational facilities that will occur. Construction activities, however, 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; 

                                                 
15  State DOH, Clean Air Branch website at http://hawaii.gov/health/environmental/air/cab/ index.html. 
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• 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. 

3.8 Acoustical Environment 

3.8.1 Existing Conditions 

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

3.8.2 Impacts and Mitigation Measures 

No significant adverse impacts are anticipated during the long-term operations of the production 
well. There will be daily monitoring inspections and periodic maintenance work; otherwise, the 
proposed project will operate as an unmanned utility facility. Noise from the well pump is 
expected to be insignificant. 

To mitigate short-term construction-related noise impacts, compliance with the provisions of 
HAR 11-46, “Community Noise Control,” will be exercised. A noise permit will be required if 
the noise levels from construction activity are expected to exceed specified standards. 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 Natural Hazards 

3.9.1 Flood 

A natural drainage channel crosses the lower portion of the State parcel and through the existing 
well site to and beyond the Mamalahoa 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 AE on its Flood Insurance Rate Maps (FIRM).16 Flood Zones AE are 
areas that are subject to inundation by potential 100-year floods (see Figure 15). Along the outer 
edges of the Flood Zone AE, FEMA delineates Flood Zone X. These areas are subject to 

                                                 
16  FIRM Community – Panel Number 155166 0714 C, Revised September 16, 1988. 



SCALE IN FEET

 0  120 240

NORTH

Figure 15

FLOOD INSURANCE RATE MAP

Keopu Well
North Kona, Hawaii

©
2009 Belt Collins H

aw
aii Ltd.  K 2008.70.0200/007-1 dky 2009Sep22 4

P
A

G
E 37



 KEOPU WELL, RESERVOIR, AND WATER TRANSMISSION LINES 
 HIENALOLI 1-6, NORTH KONA, HAWAI‘I 

DRAFT ENVIRONMENTAL ASSESSMENT PAGE 38 SEPTEMBER 2009 

flooding from a potential 500-year flood or from a 100-year flood with flood levels less than one 
foot. 

Site planning for the well facilities has taken into account the location and extent of the identified 
FEMA flood zones. The only portion of the proposed facilities that might be affected is the 
access road from the well and control building to the proposed reservoir. Design of the drainage 
channel crossing will include a paved at-grade driveway that would minimize disruption to any 
flow in the channel and in turn, not be adversely impacted by potential flood waters in the same 
drainageway. 

3.9.2 Earthquakes 

The island of Hawai‘i experiences thousands of earthquakes every year although only a few are 
strong enough to be felt or cause any damage. Most of the earthquakes are directly related to 
volcanic activity caused by magma moving below the earth’s surface; particularly beneath the 
island’s two most active volcanoes, Mauna Loa and Kilauea. A few of the earthquakes are less 
directly related to volcanic activity and may occur in zones of structural weakness at the base of 
the volcanoes or deep within the earth under the island.17  

Strong earthquakes, while infrequent, may endanger people and property by shaking structures, 
and causing ground cracks, ground settling, and landslides. Such earthquakes can destroy 
buildings, water tanks, and bridges as well as damage roadways, water lines, sewer lines, and 
other utilities. The Kona area is subject to earthquakes with intensities up to VIII on the 
Modified Mercalli Scale.18 The most recent damaging earthquake to the Big Island occurred on 
October 15, 2006, with a measured magnitude of 6.7 on the Modified Mercalli Scale.19 

The proposed well and water line installation are expected to take into account the possible 
effects of earthquake. Well constructions with outfitted casings have withstood earthquake 
events fairly well. Current water line installations have incorporated flexible joints and pliable 
material in the pipeline trenches to accommodate potential ground tremors, and improvements 
are continuing to be made in reservoir construction technology to address vibrations from 
potential quakes. 

3.9.3 Hurricane 

Since 1950, when adequate records began, 8 hurricanes affected the Hawaiian Islands and 12 
others posed as threats by their passage. Hurricane Iniki was the most recent, and most powerful 
hurricane to strike Hawai‘i in recorded history.  

                                                 
17  Civil Defense Agency, 2005. 
18  According to the FEMA, during an earthquake with an intensity of VIII on the Modified Mercalli Scale, drivers have 

trouble steering. Houses that are not bolted down might shift on their foundations. Tall structures such as towers 
and chimneys might twist and fall. Well-built buildings suffer slight damage. Poorly built structures suffer severe 
damage. Tree branches break. Hillsides might crack if the ground is wet. Water levels in wells might change. 

19  See USGS website at http://earthquake.usgs.gov/eqcenter/recenteqsww/Quakes/ustwbh.php. 
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Hurricanes can be damaging to trees, vegetation, crops, overhead transmission lines, and lightly 
built dwellings and structures. However, well facilities and underground water lines are less 
susceptible to damage from those forceful winds.  

3.9.4 Volcanic 

The well site is located on the western flank of Hualalai, one of five prominent volcanoes on the 
island of Hawai‘i. The estimated lava production rate for Hualalai over the past 3,000 years is 
about 2 percent of the current rate for Kilauea Volcano. The last volcanic eruption of Hualalai 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 Mamalahoa Highway), creating a flow that entered the ocean north of Keahole Point.  

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. 

3.9.5 Tsunami 

Although tsunami inundation can be devastating to coastal properties, the proposed project will 
not be impacted. The well facilities and transmission lines will be located far above any 
potentially hazardous areas. The lowest portion of the proposed facilities (water line in 
Manawale‘a Street) will be at elevation 720-feet msl, more than 2-1/2 miles from the shoreline. 

3.9.6 Wildfires 

Wildfires are becoming known as “wildland” fires, defined as any non-structural fire in an 
uncultivated or undeveloped area. On Hawai‘i island, wildfires range from moderate size grass 
fires on ranch lands to major scrub ‘ohi‘a fires in large national parks. Approximately 1.6 million 
acres of the island’s 2.6 million acres of land are listed as forested, while a large amount but 
unstated acreage is in pasture and brush. Areas on the mountains above the tree line are bare.  

DLNR has reported that 70 to 80 wildfires occurred on the island of Hawai‘i annually. Any 
adverse impact from wildfires on the proposed production well, control building, and reservoir 
would be minor with the fire protection assistance of the Hawai‘i County’s Fire Department. 

3.10 Scenic Resources 

The existing visual character of the well site can be described as undeveloped sloping land 
overgrown with dense vegetation. Views of the project site from Mamalahoa Highway are 
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obstructed by the relief topography of intervening properties. The Pacific Ocean and Kona 
coastline form the backdrop of views toward the makai lands from the site’s upper elevations. 

Although the well facilities will result in visual alterations to the land itself, significant adverse 
impacts to surrounding scenic resources are not expected. The proposed control build will be 
modest in size and unobtrusive. The 2.0 MG reservoir will be tucked into the slope of the site 
and visually shielded by abutting topography and high vegetation. View planes from properties 
in the vicinity to the sea and mountains will be retained. 

3.11 Archaeological Resources 

3.11.1 Background  

Rechtman Consulting, LLC, conducted an archaeological inventory survey of the well site in 
2008 (see Appendix D). 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 previous work.  

Four previous archaeological studies were conducted in the current project area (Halpern and 
Rosendahl 1996; Kawachi 1994; and Yent 1991, 1999). Due to the current inventory of 
previously recorded sites, all five features were reconfirmed within the project area (see Figure 
16). The sites included four core-filled ranching/boundary walls (Sites 20754, 20755, 20757, and 
20758) and a terrace and wall located along the edge of the natural drainage which were likely 
used for agricultural activities (Site 20759).  

3.11.2 Impacts and Mitigation Measures 

All of the reconfirmed sites are considered significant based on the criteria established and 
promoted by the DLNR-State Historic Preservation Division (SHPD). 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.  
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The information collected during the previous studies, along with the current Rechtman 
inventory survey, is sufficient to document these sites and mitigate any potential negative 
impacts that might result from the construction of Keopu Well facilities. Rechtman Consulting 
concludes that no further work is necessary on the five recorded sites.  

3.12 Cultural Impact Assessment 

3.12.1 Background 

In 2008, Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted a cultural impact assessment (CIA) of 
the well site to evaluate the potential impacts of the proposed project on the cultural resources of 
Native Hawaiians (see Appendix E). 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, to no information regarding current day practices specific to the study 
area.  

3.12.2 Impacts and Mitigation Measures 

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 DLNR-SHPD would be contacted, pursuant to the HAR 
13§13-280.  

4 SOCIOECONOMIC SETTING 

4.1 Socioeconomic Background 

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. North Kona’s 
ideal climate has attracted an influx of new residents and visitors, doubling the population over 
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the past 25 years and increasing the number of visitor units to 4,081 hotel rooms. This total 
comprises over 45 percent of the island’s room inventory. 

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 Keahole. 
HHFDC’s Keahuolu Project is located in this northern growth pattern, and substantial amounts 
of public money are being invested in infrastructure to support this growth. 

Kailua-Kona is considered the center for government, banking, and retail activities in West 
Hawai‘i.20 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.  

Despite the expansion of urban activities in North Kona, agricultural enterprises continue to 
prosper particularly in the uplands and southern sections of the district. Kona coffee has reached 
sales valued at $16.2 million.21 Other agricultural operations have flourished including cattle 
ranching and the harvesting of fruits, macadamia nuts, flowers, and vegetables.  

4.2 Economic Considerations 

The estimated cost of $13.3 million22 to construct the proposed well facilities will generate 
substantial beneficial effects in the local economy. During the design and construction stage of 
the project, work would 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. 

In the long-term, the new source of water for North Kona would accommodate continued urban 
development. It would 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. 

4.3 Social Considerations 

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 states: 

In the social and human realm, adequate housing is one of the primary factors 
that provide a person a sense of satisfaction and well being. 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 well being and stability . . . . 

                                                 
20  County of Hawai‘i, 2005. General Plan. 
21  1997 estimate. 
22  Order of magnitude cost estimate based on today’s (2009) prices. 
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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. 

The proposed well will supply water and provide a vital service to the residents of North Kona, 
including the Keahuolu 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. Keopu Well is a 
component that is intended to support the planned development and growth in Keahuolu.  

5 PUBLIC FACILITIES AND SERVICES 

5.1 Circulation and Traffic 

Mamalahoa 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 Keopu Well site in Hienaloli 1-6. Traffic 
volume on this meandering rural road can be categorized as low.  

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 well 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: Mamalahoa 
Highway and Palani Road.  

In addition to Mamalahoa Highway, Kealaka‘a Street and Manawale‘a Street will also be 
affected by the proposed project. These two local streets serve as major accesses in the 
Kealakehe community. Kealakehe Street extends from Palani Road to the Kealakehe 
Homesteads boundary. It serves such facilities as Kealakehe Elementary School, Kealakehe 
Intermediate School, public housing projects, and area residential homes. Peak traffic occurs 
during the morning and afternoon commuter hours and end-of-school sessions. 

Manawale‘a Street is located at the end of Kealaka‘a Street near the Kealakehe Homesteads 
boundary. It connects Kealaka‘a Street with the newly completed Keanalehu Drive extension. 
Construction of the Keanalehu Drive extension coincided with the completion of Manawale‘a 
Street’s southern and final section.  

Installation of a transmission line in Mamalahoa Highway, Kealaka‘a Street, and Manawale‘a 
Street will require trenching, placement of the pipeline, and backfilling. These activities will 
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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 
of this document, mitigation measures will be employed to minimize project impact on traffic.  

5.2 Sewer, Electricity, and Telecommunications 

5.2.1 Water 

An 8-inch DWS water line currently runs along Mamalahoa Highway at the well 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 Keahole 
to Keauhou.  

The water from Keopu Well will connect to this system in the Keahuolu land tract where an 
existing 16-inch DWS line occurs. The connection is situated in Mamalahoa Highway 
approximately 7,000 feet to the north of HHFDC’s well 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. 

In conveying the Keopu Well water to the Keahuolu area, upgrades are required in the DWS 
distribution system. A new 12-inch diameter line will be needed in Kealaka‘a Street from Palani 
Road to Manawale‘a Street and in a portion of Manawale‘a Street from Kealaka‘a Street to the 
extension of Manawale‘a Street. The latter street was recently constructed and includes a 
connecting DWS line. The two new lines will increase the capacity of the distribution system in 
Kealakehe to serve the Keahuolu Project. 

5.2.2 Sewer 

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

Historically, the unserviced properties have used IWSs 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 are opting, as an alternative, septic tanks which collect and hold its effluent, 
allowing the IWS to separate and biodegrade the outflow, before the liquid component is canted 
by overflow into typically a drain field for disposal. 

The planned unmanned facilities at Keopu Well will not require an IWS. Hence, no impact from 
wastewater disposal is expected to occur on groundwater. 
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5.2.3 Electricity 

Electricity is provided by Hawaii Electric Light Company (HELCO) via existing overhead lines 
along Mamalahoa Highway. The production well and support facilities will require electrical 
power for its operations, but the power demand is expected to be nominal and have no adverse 
impact on HELCO’s capacity to serve other customers. 

5.2.4 Telecommunications 

Telecommunications service is available from Hawaiian Telcom. Telemetering equipment or a 
Supervisory Control and Data Acquisition (SCADA) system would be installed at the control 
building to monitor the well’s operations. An overhead line along the well site’s driveway will be 
installed to connect the SCADA with existing Hawaiian Telcom lines along Mamalahoa 
Highway. The proposed well facility will not require telephone land line services. 

5.3 Solid Waste 

The County of Hawai‘i does provide 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 which 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.23  

Solid waste that would be generated at the well site, 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 land 
fills. 

5.4 Public Facilities and Services 

Police.  The project site 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.  

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 and Captain Cook. On-call volunteer services operate 
out of Kalaoa Mauka, Miloli‘i Village, and Kona Paradise Subdivision. 

Medical.  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 

                                                 
23  Wilson Okamoto Corporation, May 2008. Mapping the Future - Kona Community Development Plan. 
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24-hour emergency room, laboratory, radiology, pharmacy, occupational, physical, respiratory 
and speech therapy, and dietary services. 

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, Hookena Elementary School, and Honaunau 
Elementary School. The Kealakehe complex includes Kealakehe High School, Kealakehe 
Intermediate School, Kealakehe Elementary School, Holualoa Elementary School, and Kahakai 
Elementary School. 

Due to the purpose and function of the proposed project, adverse impacts to public facilities and 
services are not anticipated. Short-term impacts generated by project construction are addressed 
in Section 7.1 of this document. 

6 RELATIONSHIP TO PUBLIC AND LAND USE POLICIES 

6.1 Hawai‘i 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, three are directly applicable to the proposed 
project: (1) HRS §226-13 - Objectives and Policies for the Physical Environment – Land, Air, 
and Water Quality; (2) HRS §226-14 - Objective and Policies for Facility Systems – In General; 
and (3) HRS §226-16 - Objectives and Policies for Facility Systems – Water. The following table 
presents the applicable sections, measures conformance with the plan’s goals and objectives, and 
summarizes the project’s benefits and probable impacts.  
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CONFORMS SECTION CHAPTER 226 - PART I.  OVERALL THEME, GOALS, OBJECTIVES 
AND POLICIES  YES NO 

NOT 
APPLICABLE 

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. √   

(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:    

(1)  Foster educational activities that promote a better understanding of 
Hawai‘i’s limited environmental resources.   √ 

(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. √   

(4)  Encourage actions to maintain or improve aural and air quality levels to 
enhance the health and well-being of Hawai‘i’s people.   √ 

(5)  Reduce the threat to life and property from erosion, flooding, tsunamis, 
hurricanes, earthquakes, volcanic eruptions, and other natural or 
man-induced hazards and disasters. 

  √ 

(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. √   

DISCUSSION:  

Conversion of Keopu Well 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. 

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. 

√   
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(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.  

√   

DISCUSSION:  

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 new production well will supply water to HHFDC’s 
Keahuolu Project, which will offer a range of affordable and market-priced housing units. The well 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.24  

226-16 OBJECTIVE 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. √   

(3) Reclaim and encourage the productive use of runoff water and 
wastewater discharges.  √  

(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. √   

(6) Promote water conservation programs and practices in government, 
private industry, and the general public to help ensure adequate water to 
meet long-term needs.  

 √  

DISCUSSION:  

The County recognizes Keopu Well as a potential source for serving new development in the Keahuolu 
area. HHFDC will construct Keopu Well, including its reservoir and transmission lines, and dedicate the 
improvements to the DWS.  

 

                                                 
24  Wilson Okamoto Corporation, May 2008. Mapping the Future - Kona Community Development Plan. 
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6.2 State Land Use Law 

The State Land Use District Maps, administered by the State Land Use Commission, designates 
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. HHFDC’s well site is located in the Conservation 
District, but in an unspecified subzone. As a water system that will serve a public purpose, the 
proposed well and appurtenants are permitted uses in the Conservation District. A Conservation 
District Use Permit (CDUP), however, will be required for its construction. The existing 
exploratory well received a CDUP from the BLNR in 1999.  

6.3 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 proposed well has the capacity of producing a sustainable yield up to 2.0 MGD to supply a 
large portion of water needs for the future Keahuolu 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. 

6.4 County of Hawai‘i General Plan 

The County initially adopted its first comprehensive General Plan for the island of Hawai‘i in 
1971. In 2005, the County made its most recent update of the long-range planning document, 
under Ordinance 05-69. The updated Plan sets forth policies of comprehensive development for 
the entire island based upon long-term goals, visions, values, and priorities important to the 
people of the island.  
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The General Plan cites in Section 11.2.4.7.2(a) specific courses of action for the North Kona 
region: Continue to pursue groundwater source investigation, exploration and development in 
areas that would provide for anticipated growth and an efficient and economic system operation. 

6.5 Keahole to Kailua Development Plan 

In 1990, the County adopted the Keahole 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 Keahole to Kailua area and that the availability of 
potable water may become a limiting factor. In plan’s program policies, a series of wells above 
the 1,500- to 1,800-foot elevation was proposed for development.  

6.6 Kona Community Development Plan 

The Kona Community Development Plan (CDP), 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 CDP’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. 

6.7 County Zoning 

The proposed well site is zoned A-5a Agricultural by the County of Hawai‘i. It is also designated 
in the Conservation District by the State Land Use Commission. 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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6.8 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 production well, 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. 

6.9 Other Permits and Approvals 

Construction permits will be required for the outfitting of the production well 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 stormwater associated with construction activities will be required from the State DOH. 

If a dry well is constructed at the well 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 and Planning Department, respectively. Plans of the water pipeline installation are 
reviewed and approved by the DWS. 

6.10 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 appurtenants, reservoir, and water lines. 

Table 9:  Summary of Required Permits and Approvals for the Well Project 
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 Department of Health 

    Underground Injection Control Permit Department of Health 

County of Hawai‘i  

    Subdivision Planning Department 

    Building Permit Planning Department 

    Grading Permit Department of Public Works 

    Water Pipeline Installation Department of Water Supply 
      * May not be required if no further drilling and casing are required. 
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7 SUMMARY OF MAJOR IMPACTS 

7.1 Short-Term Probable Impacts 

Conversion of the exploratory well to a production well will involve construction activities that 
generate short-term, temporary impacts. At the well site, construction activities will include site 
preparation work, well pump installation, control building and reservoir construction, utility line 
placement, new driveway pavement, landscaping, and construction area cleanup. The probable 
impacts associated with these activities include construction noise, fugitive dust, stormwater run-
off, 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 lines along Mamalahoa Highway, Kealaka‘a Street, and 
Manawale‘a Street 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 clean up 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 stormwater 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, despite 
no evidence of surface archaeological features within the road rights-of-way, underground 
archaeological deposits may be encountered. Mitigation measures as described in the next 
section will be employed.  

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.  
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7.2 Long-Term Probable Impacts 

Once the proposed facility is 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 Keopu Well to a production well would have minimal or minor impact on 
other wells in the vicinity. Pumpage at Keopu Well will result in a lowering of water levels in the 
project area, a condition known as “cone of depression.” Pump tests at the Keopu Well have 
shown that the nearby Keopu-Pu‘uhonua Well will experience a drawdown of only 0.6 feet. 
Similarly, the nearby Douter Well located downslope of Keopu Well 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 Keopu Well. 

The proposed production well is 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, and cultural 
resources. The staff required for monitoring the well operations would comprise of one 
technician, while the maintenance crew would comprise of no more than a handful of repairmen 
and groundskeepers. Including Keopu Well 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 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 

There are several wells that are currently being planned or have been recently completed in the 
Keauhou Aquifer System. As described in Section 3.4.5, these wells include Wells 1, 2, 3, and 4 
(Keopu Well) of DHHL’s Villages of La‘i‘opua Water Master Plan, Keopu-Pu‘uhonua Well 
(under construction), Palani Well No. 1, and Wai‘aha-DWS Well (completed in 2007). The wells 
are all planned to connect with DWS’s North Kona Water System to service customers from 
Keahole to Keauhou. Each of these wells is being sought as needed sources to supplement and 
improve the capacity of the County’s water system. All are intended to provide beneficial effects 
as a basic service for an expanding community in North Kona. 

As each well development must demonstrate that it would not draw more than the sustainable 
yield of the groundwater at its site, the cumulative effect from the development of all the sources 
could have a major long-term impact on the region’s groundwater supply or quality. As 
described in Section 3.4.1.2, the nature of the geologic formation and movement of groundwater 
in the Keauhou Aquifer System is very complex. Attaining a full understanding on the dynamics 
and condition of the aquifer is still ongoing. HHFDC is currently participating with two 
groundwater working groups (National Park Service and Hawai‘i County DWS) to study, 
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analyze and address the long-term cumulative impacts of increased groundwater development in 
the high-level aquifer. 

Meanwhile, efforts to monitor the groundwater resource and minimize secondary impacts 
generated by land development in the region will be undertaken. HHFDC is proposing to include 
a sensor in the Keopu Well’s shaft to monitor groundwater level in the aquifer. Water 
conservation practices will be promoted to aid in the reduction of excessive water consumption, 
and the developer of the Keahuolu Project will include water conservation practices in the 
development of its housing project (see Section 3.4.6 of this document).  

Existing groundwater protection procedures such as Best Management Practices (BMPs), 
Stormwater Pollution Prevention Plan approval, Chapter 401 Water Quality Certification, 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 ground water sources. 

8 PROPOSED MITIGATION MEASURES 

8.1 Mitigation Measures 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 occur, 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 avoid impacting any of 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. 
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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 stormwater 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 Mamalahoa Highway, 
Kealaka‘a Street, and Manawale‘a Street 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 past 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. 

8.2 Mitigation Measures for Long-Term Impacts 

As a means to protect the watershed area around Keopu Well, the DOH notes that a source water 
assessment should be conducted.25 This process is preliminary to the creation of a source water 
protection plan for the source. 

Keopu Well was initially installed 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 Keopu Well is converted to a production well, standard engineering practice would be 
employed to direct surface drainage away from the well bore. 

                                                 
25  DOH letter, dated July 9, 2009, to Belt Collins Hawaii. 
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The visual impact of the well and reservoir on motorists traveling on Mamalahoa 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 mitigative measures would be necessary. 

9 ALTERNATIVES CONSIDERED 

9.1 No Action Alternative 

At the well site, the no action alternative would result in the retention of the existing exploratory 
well even if it had been pump tested and proven to be capable of serving as a production well. 
The well site would remain undeveloped in a natural state heavily covered with vegetation 
typical of the area. No 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 Keahuolu Project, and DWS would not have a supplemental source for its 
North Kona Water System. 

9.2 Alternative Location 

9.2.1 Alternative Well Site 

An alternative location for the production well would require an existing exploratory well that 
has been tested and proven successful. The exploratory well would need to be located in an 
appropriate location and elevation to fit into the DWS distribution network of the North Kona 
Water System. The Villages of La‘i‘opua Water Master Plan identifies four potential sources of 
water to serve projects in the Kealakehe and Keahuolu area. These sources, Kealakehe Well 
(State Well No. 4057-04), North Keopu Well (site only), North Keopu Well (State Well No. 
3957-02), and Keopu Well (State Well No. 3957-05), are all located mauka of the Mamalahoa 
Highway in the high-level zone of the Keauhou Aquifer System. One of the sources is designated 
for DWS use; the other is on private land and will require acquisition. The two remaining 
sources are Keopu Well and North Keopu Well (No. 3957-02). 

The North Keopu Well is presently a monitoring well with a small bore on a limited-size site. 
There is no space on the property for a full-size reservoir. Although it is closer to Keahuolu, the 
well would require significant work (more than the Keopu Well) to bring it on line as a 
production well. For the present, the Keopu Well is the more feasible well for initial 
development. 
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9.2.2 Alternative Water Transmission Line Alignment 

The new transmission lines will be located within Mamalahoa Highway, Kealaka‘a Street, and 
Manawale‘a Street. The new line from Keopu Well to the existing 16-inch County line in upper 
Keahuolu has only one possible route which is along the Mamalahoa Highway right-of-way. No 
alternative alignment is feasible.  

An alternative alignment for the water line in Kealaka‘a Street and Manawale‘a Street was 
considered but determined to be undesirable. Installation of the alternative water line along the 
highly-travelled Palani Road from Kealaka‘a Street to the Keahuolu Project would result in a 
major construction impact on traffic and a high construction cost involving use of lands beyond 
the County right-of-way. Other alternative alignments would require traversing State lands and 
private properties, which entail high land acquisition costs. Selection of the present proposed 
alignment would result in a far less impact on traffic and at a more reasonable cost. 

9.3 Alternative Use 

9.3.1 Well Site 

The well site is located in the State-designated Conservation District. Permitted uses include 
activities and land uses that protect or conserve the natural resources of the land. Utilities are 
permitted as essential facilities and services for the permitted uses.  

An alternative use for the well site is agricultural activities that are consistent with existing 
agricultural operations in the area. Coffee bean and macadamia nut are predominant crops in 
Kona; so are cattle and forestry. Although these crops do well in the region, they do not dictate 
the necessity to engage in such crops. HHFDC is not in the agricultural business and would not 
consider anything but uses that would support its objective to provide affordable housing in the 
community. A production well at the Keopu Well site will fulfill the need of an essential utility 
to serve North Kona and the Keahuolu Project. 

9.3.2 Roadway Site 

Use of Mamalahoa Highway, Kealaka‘a Street, and Manawale‘a Street for vehicle and pedestrian 
access as well as for public utilities is appropriate and for the intended purpose. Any other use 
would interfere or be detrimental to that purpose. The proposed water lines will be compatible 
and consistent with the intended function of the three County rights-of-way. 

9.4 Alternative Design 

9.4.1 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 show that Keopu 
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Well is capable of pumping at a sustainable rate of 2.34 MGD. The recommended maximum 
capacity of a permanent pump for the well, however, would be 2.0 MGD. To provide storage for 
that water, a reservoir will be installed with the well. 

9.4.2 Construction Material 

Since the well, control building, reservoir, and appurtenants will be turned over to the County 
once construction is completed, they would be required to meet DWS design specifications. The 
proposed material of concrete for the reservoir is a DWS requirement. Design of the proposed 
pump, control building, and transmission lines will be reviewed and approved by the DWS 
before construction proceeds on those facilities.  

10 PRELIMINARY DETERMINATION 

This environmental assessment (EA) demonstrates that the proposed action will have no 
significant adverse impacts on the environment and that an EIS would not be warranted. A 
FONSI is, therefore, anticipated for this project. 

11 FINDINGS AND REASONS SUPPORTING PRELIMINARY 
DETERMINATION 

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. 

1) Involves an irrevocable commitment to loss or destruction of any 
natural or cultural resource. 
Alternative plans were considered in determining the best concept for the 
proposed well and appurtenants 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. 

2) Curtails the range of beneficial uses of the environment. 
The proposed well is identified in the Villages of La‘i‘opua Water Master Plan as 
a source for the water system to serve the Keahuolu area. No other uses are 
planned for the well site. The proposed facility 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. 

3) Conflicts with the state’s long-term environmental policies or goals 
and guidelines as expressed in Chapter 344, HRS, and any revisions 
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thereof and amendments thereto, court decisions, or executive 
orders. 
As demonstrated in Chapter 6.3 of this document, the proposed action is 
consistent with the state’s long-term environmental policies and guidelines as 
expressed in HRS, Chapter 344. 

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. 

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. 

6) Involves substantial secondary impacts, such as population changes 
or effects on public facilities. 
The proposed project will provide a basic service for the planned Keahuolu 
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. 

7) Involves a substantial degradation of environmental quality. 
The proposed well and appurtenants 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.  

8) Is individually limited but cumulatively has considerable effect upon 
the environment or involves a commitment for larger action. 
The current design of the proposed well and appurtenants represents the complete 
facility. No expansion plans or additions are being contemplated.  

9) Substantially affects a rare, threatened, or endangered species, or its 
habitat. 
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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. 

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 production well 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. 

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. 
Keopu Well is located more than 2.5 miles from the shoreline. It 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. HHFDC is participating in these government and community efforts to 
minimize groundwater impacts. 

A large drainage channel traverses the property, but will not significantly affect 
well operations. The proposed well and reservoir will be constructed on high 
ground, and the service driveway connecting the two facilities on either side of 
the channel will be designed to accommodate heavy runoff through the site. 
Planned re-landscaping will mitigate any erosion-prone areas around the new 
facilities. 

12) Substantially affects scenic vistas and view planes identified in 
county or state plans or studies. 
The proposed well and appurtenants will be located more than 280-feet above 
Mamalahoa 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.  

13) Requires substantial energy consumption. 
The proposed well and appurtenants 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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