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PROJECT SUMMARY 

Project: ‘Ōla‘a  Production Well & Reservoir 

Applicant/Approving Agency 
Department of Water Supply (DWS) 
County of Hawai‘i 
Contact:  Kawika Uyehara (808-961-7251) 
345 Kekūanaō‘a Street., Suite 20, Hilo, HI 96720 

Location Puna District; Island of Hawai‘i 

Tax Map Keys 1-8-001:0045 & 50, 1-6-003:087, 1-7-006:033, and  
1-8-008:018  

Parcel Areas Respectively: 0.146, 1.141, 2.002, 0.572, and 1.175 acres 
Project Site Area 1.1 acres 
State Land Use District Urban   
County Zoning RS-20 Single Family Residential 

Proposed Action 

DWS proposes to convert an existing exploratory well on its 
‘Ōla‘a #6 site to a 1,400-gallon per minute capacity 
production well and construct a new 1.0 million gallon (MG) 
reservoir. The nearby 0.05 MG ‘Ōla‘a #6 tank and booster 
pump system will be demolished.  The project also includes a 
control building, SCADA communications equipment, and 
associated control valves.  SCADA controls and control 
valves will be added at ‘Ōla‘a Site #3, #4, and #5 and at 
Mountain View Site #1 to facilitate remote operations.  The 
project will augment water sources in the ‘Ōla‘a Water 
System and allow DWS facilities there to be remotely 
monitored from their Hilo base yard. 

Associated Actions Requiring 
Environmental Assessment Proposed use of County & Federal funds & County land.   

Consultation 
The State Historic Preservation Division, State Department 
of Health (Safe Drinking Water Branch) and the parties listed 
in Table 7.3 were consulted during the preparation of this 
EA.   

Required Permits and 
Approvals 

• Plan Approval, Hawai‘i County Planning Department  
• Construction Noise Variance, State Department of Health 

(possible) 
• Building Permit, Hawai‘i County Department of Public 

Works 
• State Department of Transportation Highway Construction 

Permit 
• Pump Installation Permit, State Commission on Water 

Resource Management  
• Certification of Well for Drinking Water Use, State 

Department of Health  
• General NPDES Construction Permit Coverage  

Determination Finding of No Significant Impact 

Consultant 
Planning Solutions, Inc. 
210 Ward Avenue, Suite 330  Honolulu, HI 96814 
Contact:  Perry White (808)-550-4483 
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1.0  PURPOSE & NEED 

1.1 INTRODUCTION 
The proposed ‘Ōla‘a #6 Production Well and Reservoir site is located in the community of Mountain 
View in the Puna District of the Island of Hawai‘i (TMK 1-8-001:050, see Figure 1.1).  The site is 
owned by the County of Hawai‘i Department of Water Supply (DWS).  Access to the well site is via 
Highway 11.  An exploratory well exists at the site (State Well No. 3306-02), and Water Resources 
International, Inc. performed the pump testing and water quality testing needed to confirm the 
suitability of the exploratory well for potable water supply in 2005 (see Appendix A).  DWS is 
proposing to outfit the well with a 1,400 gallon per minute (gpm) and add a 1.0 million gallon (MG) 
storage reservoir and associated controls to the site to serve customers in the ‘Ōla‘a-Mountain View 
(‘Ōla‘a-Mt.View) water system.  As part of the project, the nearby ‘Ōla‘a #6 tank and booster pump 
system will be demolished and SCADA communications equipment will be added to ‘Ōla‘a Sites #3, 
#4, and #5 and at Mountain View Site #1 to facilitate communications between the facilities in the 
‘Ōla‘a-Mt.View system.      

DWS may seek Federal funding for the project under the Drinking Water State Revolving Fund 
(DWSRF) program administered by the Safe Drinking Water Branch of the State Department of 
Health.  If funds are allocated to the project from the DWSRF, that would constitute a Federal action.  
Consequently, this Environmental Assessment has been prepared under the dual legal authorities of 
Chapter 343, Hawai‘i Revised Statutes/Hawai‘i Administrative Rules §11-200 and the National 
Environmental Policy Act (NEPA).  It incorporates the content required to comply with the Hawai‘i 
DWSRF program (see Section 4.1.4 for details).   

1.2 PURPOSE AND NEED FOR THE PROJECT   
The purpose of the proposed well and reservoir is to supply DWS’ ‘Ōla‘a-Mt. View system with a 
new source of potable water and increased storage capacity.  Currently, there is a storage deficit for 
the ‘Ōla‘a-Mt. View system that the DWS projects will grow worse in the future as a result of 
growing demand.  The proposed reservoir would help alleviate that deficit.  Further, the addition of a 
well in the mauka portion of the system will increase its overall reliability in the event that the 
primary source fails.  Whereas now when that happens most customers are without water, with the 
new well and reservoir in place, the system could be gravity-fed with little disruption to most 
customers.   

1.2.1 EXISTING ‘ŌLA‘A-MOUNTAIN VIEW WATER SYSTEM 
The ‘Ōla‘a -Mt. View water system is served by three wells: ‘Ōla‘a Mauka No. 1 (‘Ōla‘a Well A), 
‘Ōla‘a Makai No. 1 (‘Ōla‘a Well B), and ‘Ōla‘a No. 3 (‘Ōla‘a Well C).  ‘Ōla‘a No. 3 is the primary 
source serving the system, with the others providing additional water as needed.  The total rated 
capacity of these three wells is 4.6 million gallons per day (MGD), however DWS regulations require 
that each well have a 100% backup, so only 2.3 MGD is considered available water supply.  
Specifications for each of these wells are given in Table 1.1.   

The ‘Ōla‘a -Mt. View system serves users between approximately 220 feet and 2,200 feet in 
elevation.  To do this it relies on a series of eight booster pump stations to pump water from the wells 
mauka to customers along Volcano Highway (see Table 1.2).  The system has eleven storage tanks 
currently in service with a total capacity of 2.4 MG (see Table 1.3).  Water can flow in either 
direction between the ‘Ōla‘a -Mt. View system and the Pāhoa water system.  However, there is 
presently no intertie facility between the two systems. 
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Table 1.1 Well Sources in ‘Ōla‘a -Mt. View Water System  

 
Source: DWS 20-Year Water Master Plan (2006).  

Table 1.2 Booster Pumps in ‘Ōla‘a -Mt. View Water System 

 
Source: DWS 20-Year Water Master Plan (2006).  
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Table 1.3 Storage Facilities in ‘Ōla‘a -Mt. View Water System 

 
Source: DWS 20-Year Water Master Plan (2006). 

 

The proposed ‘Ōla‘a Well #6 production well and reservoir would serve the most inland five of the 
system’s eight pressure zones, namely zones 1700 (served by the existing ‘Ōla‘a #6 tank), 1750 
(served by the Pacific Paradise tank), 1800 (served by the ‘Ōla‘a #7 tank), 1850 (served by the ‘Ōla‘a 
#8 tank) and 1900 (served by the Mt. View #2 tank).  These facilities are labeled on Figure 1.2.   

1.2.2 WATER USE/DEMAND IN ‘ŌLA‘A-MOUNTAIN VIEW WATER SYSTEM 
The ‘Ōla‘a -Mt. View system ranked fifth among DWS’s water systems in the number of connections 
served at 1,984 and sixth in water production at an average of 1.1 MGD (R.W. Beck, Inc, June 2006).  
Nearly two-thirds of the water demand in the system occurs in Kea‘au and Kurtistown below an 
elevation of 800 feet.  The County of Hawai‘i predicts, under assumptions of moderate growth, that 
the resident population of the Puna District will increase by 27,000 people to a total of about 58,000 
by 2020, an increase of about 86% (County of Hawai‘i 2005, Series B Growth Scenario).  Based on 
this moderate growth scenario, DWS’ 20-Year Water Master Plan (R.W. Beck, Inc, June 2006) 
projects that demand for water in ‘Ōla‘a-Mt. View will increase to 1.8 MGD, somewhat less than the 
entire district average, by the year 2025.   

1.2.3 NEED FOR ADDITIONAL SOURCE CAPACITY AND STORAGE 
1.2.3.1 Need for Additional Well Source 

The existing water sources in the ‘Ōla‘a-Mt. View system have sufficient capacity to accommodate 
anticipated future demand discussed in the preceding section.  However, they are located substantially 
downgradient from the mauka portions of the system, and as mentioned, water must be pumped up 
through a series of booster stations to customers there.  Adding a well source nearer to these mauka 
areas would increase reliability of service to those customers and reduce the costs associated with 
operating the booster pumps.  Thus, the proposed production well and reservoir will help ensure that 
DWS continues to provide its customers in the ‘Ōla‘a-Mt. View system with adequate, high quality, 
and affordable water into the future. 

1.2.3.2 Need for Additional Storage 

DWS’ 20-Year Water Master Plan identifies year 2025water storage needs for each of its systems.  It 
bases the estimates on the maximum daily demand plus additional storage to provide emergency 
firewater reserves.  These calculations show that the ‘Ōla‘a-Mt. View system presently has a storage 
deficit of about 0.8 MG, with most of the storage shortfall occurring in pressure zones 1450, 1460 and 
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1750.  The Water Master Plan forecasts that this deficit will reach almost 2.0 MG by 2025 unless 
storage is added to the system.  The 20-Year Water Master Plan lists replacing the existing 0.05 MG 
‘Ōla‘a #6 tank with a new, 1.0 MG tank among the projects needed to meet projected water storage 
needs for the ‘Ōla‘a-Mt. View system.   

1.3 ORGANIZATION OF THE ENVIRONMENTAL ASSESSMENT  
The remainder of this EA is divided into the following parts: 

• Chapter 2 describes the proposed action and the “no action” alternative.  It also discusses several 
other alternatives that DWS considered and rejected.  

• Chapter 3 describes the existing environment and the impacts that the proposed action and “no 
action” alternative would have on environmental, cultural, and socioeconomic resources.  It also 
describes the measures that DWS would take to minimize and mitigate unavoidable adverse 
effects.   

• Chapter 4 discusses the consistency of the proposed project with relevant plans, policies, and 
controls at local, regional, state, and federal levels.     

• Chapter 5 evaluates the significance of the anticipated effects using the criterion in Hawai‘i 
Administrative Rules (HAR) §11-200-12.   

• Chapters 6 and 7, respectively, list the references cited and the parties consulted during preparation 
of this EA.   
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2.0  PROPOSED ACTION & ALTERNATIVES CONSIDERED 

2.1 DESCRIPTION OF THE PROPOSED ACTION 

2.1.1 OVERVIEW 
DWS proposes to convert the existing exploratory well at the ‘Ōla‘a #6 site into a production well and 
to construct a new water storage tank and related facilities.  The project will also involve demolition 
of the small (50,000 gallon capacity) existing ‘Ōla‘a #6 reservoir and associated booster pumps, as 
well as clearing and grubbing of the site.  The work will include construction and operation of:   

• A 1,400 gallon per minute (GPM), 600 horsepower (HP) submersible pump and motor;  
• A 1.0 million gallon (MG), reinforced concrete water storage tank;  
• A 1,209 square foot control building;  
• Chlorination equipment;  
• A Supervisory Control and Data Acquisition (SCADA) system;   
• A six-foot chain link perimeter fence; and  
• A concrete access drive.   
A total of approximately 1.1 acres will be disturbed due to these activities.  Section 2.1.2 describes 
the site preparation activities.  Section 2.1.3 describes the facilities as they would appear once fully 
developed. In addition to the work on the ‘Ōla‘a #6 reservoir site, DWS proposes to add SCADA 
equipment to ‘Ōla‘a Sites #3, #4, and #5 and Mountain View Site #1 to facilitate communications 
between the facilities and to allow them to be monitored remotely from the DWS Hilo base yard.   

2.1.2 DEMOLITION AND SITE PREPARATION  
Figure 2.1 depicts the existing facilities at the ‘Ōla‘a #6 site; it also contains the demolition plan for 
the areas that will be cleared, grubbed, and graded using backhoe, haul trucks, and other construction 
equipment.  If it becomes necessary to use a jackhammer or other unusually loud construction 
equipment for this, the contractor will be required to obtain the appropriate approvals from the State 
of Hawai‘i.  The work will produce a limited amount of construction debris, principally steel from the 
existing tank and booster pump and concrete and reinforcing steel from the foundations.  This will be 
trucked from the site and disposed of at an approved construction and demolitions waste site.   

A hazardous materials inventory of the site identified lead-based paint, asbestos, and smaller amounts 
of materials that may contain PCB’s, mercury, or oil (see Appendix C).   

Because of the gentle existing slope of the site, only a limited amount of grading will be needed.  
Preliminary estimates are that this will amount to approximately 3,500 cubic yards, with 610 cubic 
yards returned as embankment.  In addition, a small amount of select material (principally gravel) will 
need to be imported from offsite.   

2.1.3 DESIGN OF THE PROPOSED FACILITIES 
Figure 2.2 provides a site plan of the proposed production well and reservoir.  The following 
subsections describe the major components of the facility.  In addition to the major work that will be 
done on the ‘Ōla‘a #6 reservoir site, the following minor additions will be made to facilities 
elsewhere in the DWS’ ‘Ōla‘a-Mt. View system: (1) DWS will add remotely controlled valves to the 
‘Ōla‘a #3, #4, and #5 sites (see Figure 2.3, Figure 2.4, and Figure 2.5 respectively) and (2) it will 
install a SCADA equipment cabinet at the Mountain View #1 site (Figure 2.6).   
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2.1.3.1 Well Pump & Equipment  

The existing ‘Ōla‘a #6 Exploratory Well is drilled to a depth of about 73 feet below mean sea level (-
73 MSL), or about 1,450 feet below ground level.  The upper 1,350 feet of the drilled hole is cased in 
solid steel; the remainder has a perforated casing.  Table 2.1 presents the as-built dimensions of the 
existing exploratory well at the site.   

Table 2.1 As-Built Dimensions of ‘Ōla‘a #6 Exploratory Well  

Description Dimension 
Basic Well Parameters  

Casing Diameter (inches) 20 
Ground Elevation (feet MSL) 1,380 

Total Well Depth (feet) 1,457 
Elevation at Bottom (feet MSL) -73 

Solid Casing  
Length Below Ground (feet) 1,353 

Elevation at Bottom (feet MSL) 27 
Perforated Casing  

Length (feet) 100 
Elevation at Bottom (feet MSL) -73 

Open Hole  
Diameter (inches) n/a 

Length (feet) n/a 
Static Water Level  

Depth Below Ground (feet) 1,260 
Elevation (feet MSL) 121 

Source:  Tom Nance Water Resource Engineering 

 

Plans for outfitting the well for production call for the use of a submersible deep well vertical turbine 
pump rated at not more than 1,400 gallons per minute (GPM).  The pump will be powered by a 600 
HP electric motor; the motor will be controlled by a sensor measuring the water level in the new 
reservoir.  Figure 2.7 contains a plan view and cross sections of the proposed well pump, and Figure 
2.8 includes sections of the outfitted well shaft.   

2.1.3.2 Control Building 

The proposed design includes a single-story, naturally ventilated, approximately 1,200 square-foot 
concrete block control building (Figure 2.9).  That structure will house the motor control center, 
electrical control panel, SCADA remote system, alarm system, and chlorination system (Figure 2.11).  
A concrete walkway will be installed along one side of the building.   
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2.1.3.3 1.0 MG Reservoir  

The proposed design calls for a standard DWS reinforced concrete tank with a capacity of 1.0 million 
gallons.  The tank will have a 90-foot diameter and 36-foot height.  It will be designed to Seismic 
Zone 4 standards (see Section 3.8.1.2 for discussion), the highest in the building code.    

2.1.3.4 SCADA System  

DWS will install a Supervisory Control and Data Acquisition (SCADA) system in the control 
building to monitor and control system operations.  The only exterior component will be a small 
communications antenna approximately two feet tall mounted to the top of the reservoir.  As noted in 
the introduction to this section, the proposed project also includes installation of an associated 
SCADA control cabinet (dimensions 8.33’ X 4.33’) at the existing Mountain View Tank #1 Site.  The 
new SCADA system will provide communications between the ‘Ōla‘a #6 site and the DWS control 
center in Hilo.  It will also allow the DWS to operate the new control valves that will be installed at 
the ‘Ōla‘a Well #3 site and the ‘Ōla‘a #4 and #5 Tank sites (see Figures 2.3 through 2.5).   

2.1.3.5 Chlorination System  

The ‘Ōla‘a Well No. 6 proposes to use the DWS standard gas chlorination system (see Figure 2.11), 
which is installed at the majority of their wells and water sources for disinfection of the source water.  
The system utilizes a vacuum ejector that draws chlorine gas in a fixed, metered amount (set by the 
operator).  It mixes it with pressurized water and then injects the mixture into the source water as it is 
pumped into the ‘Ōla‘a Tank.   The chlorination room consists of three separate control areas: the 
main room where the chlorination system (ejectors) are located, and two separate chlorine tank 
closets (see Figure 2.9).  The chlorination system is designed to comply with the following 
requirements established by the County of Hawaii, Uniform Building Code (UBC; 1991) and 
Uniform Fire Code (UFC; 1988): 

Each room or closet (control area) is designed to have a minimum one-hour fire rating.  All windows 
inside the chlorination room have fire dampers in order to meet this requirement.  

UFC requires that a chlorine gas detector-alarm system and its sensors be installed 12 inches above 
the floor in each control area.  Because chlorine gas is heavier than air, any leaks would accumulate 
and be detected near the floor.  The alarm system must trigger an audio and visual (lighted) alarm 
outside the chlorination room to warn the operator of a leak.   The chlorination alarm system will be 
connected to the ‘Ōla‘a SCADA unit that will also alarm the DWS master station located in Hilo.  
The master system will notify the DWS operators instantly if an alarm signal is set off.  DWS will 
maintain a backup telephone dialer system that will be connected to the chlorine detector in case the 
primary SCADA alarm system fails.  Signage will be compliant with UBC and UFC requirements.   

In order to provide DWS with complete operational flexibility, the chlorination system is designed 
with a back-up unit should the primary one fail.   DWS has two (2) chlorine closets, each holding a 
single 150 lb. chlorine gas tank.  The gas chlorination system features one automatic gas transfer 
valve that connects to both tanks and will automatically switch to the other tank when one is empty.  
The transfer valve is connected to two (2) chlorine control metering – ejector units.  Each closet also 
includes a chlorine tank scale that is connected to the SCADA system and monitors the weight of the 
remaining chlorine gas.    

The closest neighboring residence to the ‘Ōla‘a Well Control building is approximately 245 feet 
away.  The overall chlorination system design and the individual storage closets (control areas) 
mitigate a possible chlorine gas leak  Any gas leak will set off the alarm and will be contained in the 
chlorine room before it can escape the room or control area.  It will be contained there until DWS 
arrives to handle the leak.  The DWS “Emergency Action Plan” for emergency and non-emergency 
release of chlorine is described in Appendix D.  Gas chlorination is the most efficient way to disinfect 
the water from ‘Ōla‘a Well No. 6.  Its high capacity pump (1400 gpm) would require a very large 
storage tank should liquid chlorine be used in lieu of the proposed gas system.     
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2.1.3.6 Seepage Pits 

DWS will construct an 8-foot internal diameter seepage pit on the proposed ‘Ōla‘a #6 well site to 
accommodate overflow from the tank in the unlikely event that it occurs.  It will also collect small 
amounts of storm water from portions of the facility.  After the well begins operation, it will 
discharge approximately 7,000 gallons of water into the seepage pit each time the pump starts; this 
discharge prevents particulate matter entrained during each well start-up from entering the water 
system.  This arrangement helps assure that only high quality water reaches the Department of Water 
Supply’s customers.  As shown in Figure 2.2, DWS will construct three additional seepage pits on the 
site to receive the storm runoff from the paved surfaces, as directed by swales and other permanent 
run-off control structures.   

2.1.3.7 Electricity and Communications 

Electrical Power.  Electrical power will be utilized for lighting and general power in the control 
building and for the proposed well pump motor.  Utility metering will conform to HELCO’s 
standards and design requirements.  HELCO will need to upgrade its substation, and replace some 
poles and wires to accommodate the new pump.  The approximate cost for these improvements 
(included in the overall project cost estimate presented in Table 2.3) will be $2.2 million.  The 
allocation of these costs between DWS and HELCO has not yet been established.   

Communications.  DWS plans to use radio and licensed DWS FCC frequencies for the SCADA 
telemetry communications.  It will also provide a telephone link in the control building by installing 
wires between the control building and the existing Hawaiian Telcom line along Volcano Road.  The 
telephone link will provide direct backup communications for the pump station alarm system.    

2.1.3.8 Site Access & Security 

Access to the site is via a driveway that connects with Volcano Road.  The proposed facility includes 
a six-foot chain-link perimeter fence around the site and a gate at the entrance.  DWS will keep the 
entrance gate locked and install “no trespassing” signage.   

2.1.4 WATER TESTING  
Water from the existing exploratory well at the site was tested in 2005 and found to meet all 
applicable standards for potable water (see Appendix B).  DWS will incorporate this information into 
the engineering report that it will submit to the State Department of Health Safe Drinking Water 
Branch (SDWB).  The engineering report will address all the requirements set forth in Hawai‘i 
Administrative Rules §11-20-29.  Before placing the well into service, DWS will obtain approval 
from the SDWB as required by these regulations.   

2.1.5 CONSTRUCTION SCHEDULE 
As indicated in Table 2.2, the DWS expects that preparing the site, outfitting the well, and 
constructing the associated control facilities will take approximately a year.  During that period, the 
contractor will demolish the existing tank and booster pumps, finish-grade the site, install the well 
pump and controls, construct the access roads and underground piping and utilities, set up the 
SCADA system, and erect the reservoir and control building.  The contractor will also install fencing, 
landscaping, and other minor site improvements during this period.   
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Table 2.2 Preliminary Project Schedule 

Task Approximate 
Duration (days) 

Estimated Completion 
Date 

Final Design 180 Feb. 28, 2009 

Chapter 343 Environmental Review 180 May 30, 2009 

Design Review 120 June 30, 2009 

Bid Solicitation 30 July 31, 2009 

Bid Evaluation, Contracting, Notice-to-Proceed 30 August 31, 2009 

Construction Period 365 August 31, 2010 

Source:  Tom Nance Water Resource Engineering 

   

2.1.6 PROJECT COSTS 
The project may be partially or wholly funded by Federal funds through the State of Hawai‘i’s 
Drinking Water State Revolving Fund (DWSRF) program, which would constitute a Federal action 
and will require the project to meet all of the Hawai‘i DWSRF program requirements (see Section 
4.1.4 for further discussion).  Table 2.3 presents the estimated costs of the project.   

 

Table 2.3 Preliminary Project Costs (in 2008 dollars) 

Item Estimated Cost ($) 
Site Preparation 350,000 

Production Well Outfitting 750,000 
Reservoir and Control Building 2,500,000 

Access Road 200,000 
Connection to existing water lines and valves 100,000 
Mechanical Systems (Pumps & chlorination) 300,000 

Electrical & Comm.Systems (electrical, phone, controls) 4,200,000 
Control Valve Stations at ‘Ōla‘a Sites #3, #4, and #5 380,000 

Subtotal 8,780,000 
Contingency (20%) 1,756,000 

Total $10,536,000 
Source:  Tom Nance Water Resource Engineering 

 

2.2 ALTERNATIVES  

2.2.1 FRAMEWORK FOR CONSIDERATION OF ALTERNATIVES 
Title 11, Chapter 200 of the Hawai‘i Administrative Rules (HAR §11-200) contains the Department 
of administrative rules governing the preparation and processing of environmental assessments and 
environmental impact statements, and related documents.  HAR §11-200-5 deals with “agency 
actions” such as the one that DWS is proposing.  It requires that, for all agency actions that are not 
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exempt as defined in HAR §11-200-8, the agency consider environmental factors and available 
alternatives and disclose these in an environmental assessment or environmental impact statement.  
HAR §11-200-9 requires the proposing agency to analyze alternatives, in addition to the proposed 
action in the environmental assessment.  HAR §11-200-10 establishes the required contents of 
environmental assessments.  Among the requirements listed, HAR §11-200-10 (6) calls for an 
identification and summary of impacts and alternatives considered (emphasis added).   

In accordance with these requirements, DWS considered a number of alternatives before determining 
that the proposed project is the best course of action.  These included “No Action”, enhanced water 
conservation, development of new surface or well sources at other locations, and delayed action.  
DWS concluded that only two of these alternatives, merit consideration in the impact analysis portion 
of this EA.  They are “No Action” (as required by Chapter 343), and the proposed action of 
constructing the production well and reservoir as currently designed.  The following two subsections 
describe the alternatives considered in preparation of this EA and the criteria DWS used to decide 
whether to include them in the impact analysis presented in Section 3.  

2.2.2 ALTERNATIVES ADDRESSED IN DETAIL IN THE EA 
2.2.2.1 Proposed Action: ‘Ōla‘a #6 Production Well & 1.0 MG Reservoir  

This alternative consists of the proposed action as described in detail in Section 2.1 above.  DWS 
believes constructing these facilities at the proposed site on its present timeline would best enable it to 
continue to provide adequate, reliable, and affordable drinking water to its customers in Ōla‘a-Mt. 
View, and thus it represents their preferred course of action.   

2.2.2.2 No Action Alternative 

The “No Action” Alternative consists of continued reliance on the existing water sources and storage 
facilities serving the ‘Ōla‘a-Mt. View system.  The “No Action” Alternative would not address the 
storage deficiency for the ‘Ōla‘a-Mt. View system, leaving the system increasingly vulnerable in the 
event of an emergency.  Further, it would not take advantage of the efficiency and cost benefits that a 
well source close to customers in mauka areas would provide.  Finally, continuing to operate the 
system without the communications and control efficiencies that are possible with modern SCADA 
systems will increase the operating cost and reduce the reliability of the system.  Thus, DWS believes 
that “No Action” is not a viable alternative.   It is included in this EA to fulfill the legal requirements 
of NEPA, Chapter 343 Hawai‘i Revised Statutes, and HAR §11-200.  It also provides a baseline 
against which to measure the environmental and social impacts of the proposed action.    

2.2.3 ALTERNATIVES ELIMINATED FROM DETAILED ANALYSIS  
2.2.3.1 Smaller Reservoir 

This alternative would entail installing a smaller reservoir (i.e., larger than the existing 0.05 MG tank 
but less than the 1.0 MG that is proposed) along with the proposed production well.  Currently, much 
of DWS’ system relies on smaller reservoirs served by pump stations that often must pump for more 
than 16 hours per day to fill the reservoirs.  This strategy reduces the construction cost of the 
reservoirs but has the following drawbacks:   

• It leaves many DWS water systems with storage deficits and unable to meet DWS’ storage criteria 
for operating and emergency firewater reserves.   

• It forces DWS to incur higher pumping costs because it needs to operate well pumps during the 
hours of 7 AM to 9 PM, when electricity is priced at peak rates, rather than at off-peak periods.   

Constructing larger reservoirs such as the one proposed potentially allows DWS to refill reservoirs 
only at night, thereby taking advantage of lower off-peak electricity prices.  DWS’ 2006 20-Year 
Water Master Plan includes a cost-benefit analysis of larger versus smaller reservoirs.  The results 
indicate that the higher capital costs of putting in a larger reservoir are offset in the long term by 
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decreased pumping costs.  Moreover, larger reservoirs have the added benefit of providing additional 
reliability to the system (see inset below).  Consequently, DWS believes that the proposed 1.0 MG 
reservoir is the most economically viable alternative.   

 

 
Source: DWS 20-Year Water Master Plan (2006).  

 

2.2.3.2 Different Size Well Pump 

As discussed in Section 2.1.3.1, the proposed well will be outfitted with a 1,400 gpm pump.  DWS 
selected this pump size based on the results of the pump tests conducted on the existing exploratory 
well.  According to the pump test report, 1,400 gpm is a sustainable well yield from the perspective of 
the individual well and the aquifer system.  It is in the interest of DWS and its customers to keep 
water supply costs at a reasonable level by maximizing the sustainable output of each source.  
Consequently, DWS believes that, in the absence of compelling environmental or economic reasons, 
a smaller well pump is not a desirable option.   

2.2.3.3 Other Source-Development Alternatives 

Because of the substantial groundwater flux through the region, it is likely that wells drilled in other 
locations at similar high elevations could also be productive.  While DWS could probably develop a 
production well elsewhere in the Puna District, the proposed ‘Ōla‘a #6 Production Well and Reservoir 
project has several characteristics that make it unlikely that a different location would be superior 
from an economic, environmental, or operational viewpoint.  These include:  

• The proposed location is an existing DWS facility that has a proven exploratory well in place.  
Other possible well locations would require the acquisition of property and exploration of a new 
well in addition to the development of the production and storage facilities that are part of the 
proposed action.  The duplication of these existing assets would unnecessarily increase the project 
cost and would add the risk of drilling an unsuccessful exploratory well.   
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• The proposed well’s strategic location near the center and top of the ‘Ōla‘a-Mt. View water system 
would provide additional flexibility and reliability to the water distribution system.  It would also 
reduce pumping costs by reducing the system’s dependency on booster pumps.   

• The proposed site’s close proximity to the existing water transmission and distribution system 
avoids the need for significant new waterline construction.  The majority of other locations are not 
as well situated in this regard.   

A detailed analysis of potential environmental impacts from development of alternative water sources 
was beyond the scope of this assessment.  However, in view of the absence of adverse effects 
documented above and in Chapter 3, it seems unlikely that other well locations might be better from 
an environmental standpoint.   

2.2.3.4 Delayed Action 

For reasons documented above and in the Department’s 20-Year Water Master Plan and because of 
the long lead-time necessary to develop a production well (see Table 2.2), it is undesirable to delay 
development of the proposed well and reservoir.  There are no existing activities or conditions at the 
site or in the project area that would make delaying the project desirable or that would allow delay to 
reduce the impacts associated with it appreciably.  DWS wants to act quickly to minimize 
construction-related impacts and ensure that it maintains reliable and efficient service to its customers 
in the ‘Ōla‘a-Mt. View water system.  Therefore, it does not consider delayed action a viable 
alternative.   
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3.0  EXISTING ENVIRONMENT & PROBABLE IMPACTS 

3.1 GEOLOGY 

3.1.1 EXISTING CONDITIONS 
The ‘Ōla‘a #6 Production Well and Reservoir site is situated at an elevation of about 1,400 feet above 
mean sea level (MSL) on the eastern flank of Mauna Loa.  Mauna Loa is a geologically young and 
physically massive volcano; at about 10,000 cubic miles, it is probably the largest volcanic mountain 
on earth.  The oldest Mauna Loa lava dated so far was formed between 100,000 and 200,000 years 
ago.  However, scientists estimate that the earliest sub-aerial eruptions (i.e., eruptions that occurred 
once the volcano emerged out of the ocean) occurred about 400,000 years ago and the first eruptions 
from the seafloor vent that started the mountain occurred 700,000 to 1,000,000 years ago.  Forty 
percent of Mauna Loa’s surface is covered by lava flows less than 1,000 years old.  Mauna Loa has 
continued to erupt frequently during the 19th and first half of the 20th century, however it is thought to 
have reached nearly its present size by the end of the Ice Age.  Since about 1950, volcanic activity has 
tapered off at Mauna Loa, mostly shifting to the nearby yet independent Kīlauea volcano.  No 
commercially useful minerals are known to be present (McDonald, Abbott, and Peterson 1983).     

3.1.2 PROBABLE IMPACTS 
The project site does not contain any significant geological features or landmarks.  The extent to 
which the proposed facilities will be exposed to geologically related hazards (e.g., eruptions, 
earthquakes, etc.) is discussed in Section 3.8.  No significant geological resources (such as sand, 
gravel, or special minerals)) are present.   

3.2 TOPOGRAPHY AND SOILS 

3.2.1 EXISTING CONDITIONS 
In general, the topography of the project area reflects the relative youth of Mauna Loa.  There are no 
well-defined stream valleys; lava channels and spatter ramparts serve as water courses during periods 
of heavy rainfall.  The project site itself is nearly flat, with an average slope of 0-2% from mauka to 
makai.  The soil at the proposed well site is classified as ‘Ō‘hia extremely stony silty clay loam, 0 to 
20 percent slopes (Foote et al., 1972).  This soil type overlies fragmented a‘a lava at depths of about 
20-36 inches; stones cover from 3-15 percent of the ground surface.  Runoff is slow to medium, and 
the erosion hazard is slight to moderate.  This soil type is used mostly for sugarcane, woodland, and 
pasture.  The site and adjacent properties are not designated as Agricultural Lands of Special Interest 
to the State of Hawai‘i.   

3.2.2 PROBABLE IMPACTS 
‘Ōla‘a #6 Site.  Construction of the proposed facility will require clearing, grubbing, and grading over 
an area of 1.1 acres to accommodate the proposed well, access road, reservoir, and associated 
equipment.  The contractor will re-vegetate the portions of the site not used for structures or 
pavement.  These localized modifications will not substantially change the overall topography of the 
surrounding area.  Because the soil type at the project site has limited agricultural applications and the 
site has not been used for agriculture in recent years, the project will not affect agricultural activities.  
Neither will it interfere with existing or future agricultural use of the surrounding areas.   

Mountain View Tank #1 SCADA. The construction of an associated SCADA control cabinet at this 
existing site will require just a few days work and will not require significant grading or other work 
with the potential to affect topography or soils.   
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‘Ōla‘a Well #3 Site and the ‘Ōla‘a #4 and #5 Tank Sites. The installation of new control valves at 
these existing sites will require just a few days work and will not affect topography or soils.   

3.3 HYDROLOGY 

3.3.1 EXISTING CONDITIONS 
3.3.1.1 Surface Water 

As mentioned above, the youthful geology and well-drained soils of southeast Mauna Loa means that 
well-defined streams and waterways have not formed in the area.  Likewise, there are no wetlands or 
other special aquatic sites present.  Due to the high permeability of the lava flows and associated 
soils, runoff only occurs as sheet flow during the most severe storms.  Any excess runoff that does not 
immediately percolate into the soil will flow from the site into the roadside swale.   

3.3.1.2 Groundwater 

The ‘Ōla‘a #6 well site is situated in the Kea‘au Aquifer System of the N.E. Mauna Loa Sector (see 
Figure 3.1).  The State of Hawai‘i Commission on Water Resource Management (CWRM) has 
determined that the Kea‘au Aquifer System has a Sustainable Yield of 393 million gallons per day 
(MGD), while the entire N.E. Mauna Loa Sector Sustainable Yield is 740 MGD (CWRM 2008).  The 
Kea‘au Aquifer System estimated sustainable aquifer yield reflects the high rainfall and permeable 
rocks in the area.  

The ‘Ōla‘a #6 exploratory well (State Well No 3306-02) that DWS is proposing to convert into a 
production well taps high-level groundwater, the top of which is about 120 feet above sea level.  As 
such, it is not subject to salt-water intrusion and the water the well produces is extremely fresh.   

3.3.2 PROBABLE IMPACTS 
3.3.2.1 Surface Water 

Construction Phase.  Since the disturbed area is expected to be more than an acre, NPDES 
Construction Storm Water General permit coverage is required.1  The contractor will be required to 
use best management practices as necessary during construction to prevent contaminants such as 
sediment, petroleum products, and debris from leaving the site via storm water runoff.  In particular, 
DWS will ensure that the hazardous materials identified at the existing booster pump site will be 
removed using appropriate procedures, as recommended in Appendix C.  BMPs will call for the 
heaviest earthwork to be scheduled for periods when heavy rainfall is least expected, for the 
installation of silt fences, and for the placement of permanent erosion control measures on lands 
denuded of vegetation as quickly as possible.  During the pump installation phase of the project, the 
contractor will direct the discharge from testing into the new seepage pit so that runoff will not occur.   

There are no State waters in the vicinity of the proposed project, and thus none could potentially be 
impacted during construction.  Regardless, the BMPs that the contractor will implement during 
construction will ensure that runoff leaving the property will contain minimum amounts of suspended 
sediments and other potential contaminants from the construction site.   

 

                                                 
1  National Pollutant Discharge Elimination System administered through the Clean Water Branch of the State Department 

of Health (Hawai‘i Administrative Rules, 11-55, Appendix C) 
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Operational Phase.  Once construction is completed, the majority of the ground surface at the well 
and reservoir site will be permeable (i.e., covered with gravel or soil with vegetation).  However, the 
access driveway and the central portion of the site housing the reservoir, well pump, and control 
building will be paved with impermeable asphaltic concrete.    

As shown in Figure 2.2, the proposed design provides a concrete swale and drainage system to collect 
runoff from paved areas and divert it through underground drain lines into the on-site seepage pits.  
The project engineer estimates that a rainfall event with a ten-year 1-hour occurrence interval (5.0 
inches per hour) will generate peak runoff of 10.03 cfs from the entire site.  The new drainage system 
will capture most of this (7.78 cfs) and divert it into the new seepage pits, resulting in a net flow off 
the site of 2.25 cfs.  As this is less than the estimated existing site runoff of 2.45 cfs, the proposed 
project will decrease the volume of storm water runoff from the site.    

Much of the runoff would be from paved or graveled surfaces that would contribute little suspended 
sediment.  There will be virtually no vehicle-traffic or other activity that could add oil, grease, or 
other common roadway pollutants to the paved areas.  Hence, the quality of the runoff will not change 
significantly.    

The high-level groundwater from which the proposed well would draw does not contribute to stream 
flow in the project area.  Stream channels that have incised sufficiently deeply into the surrounding 
lavas may receive some groundwater influent over the seaward reach, however, and to the extent that 
this occurs, the proposed withdrawal from the new well could marginally reduce flows in affected 
stream segments.  Because the proposed pumping is small relative to the total groundwater flux, it is 
unlikely that this could affect stream flow measurably.   

3.3.2.2 Groundwater  

Waimea Water Company conducted a series of pump tests of the exploratory well on April 19, 2005.  
The results of a step-drawdown test conducted on that date suggest that at the proposed pumping rate 
of 1,400 gpm, the drawdown would be approximately 1 foot (see Table 3.1).   

 

Table 3.1 Results of Step-Drawdown Testing (April 19, 2005) 

Pumping Rate (GPM) Drawdown (feet) 
748 0.58 

900 0.70 

1,070 0.80 

1,200 0.93 

Source:  Waimea Water Company, Steve Bowles 

 

Based on these results, it appears that the planned pumping rate of 1,400 GPM (2.0 MGD) is 
sustainable from the viewpoint of the individual well.  As noted in Section 3.3.1.2, CWRM has set the 
sustainable yield for the Kea‘au Aquifer System at 393 MGD.  Present total withdrawals of potable 
water from this aquifer system are on the order of 14.1 MGD (CWRM 2008).  Since the proposed 
withdrawal rate of 2.0 MGD is only 0.5 percent of the aquifer system’s sustainable yield and will 
leave approximately 96 percent of the sustainable yield untapped, the use of the ‘Ōla‘a #6 Production 
Well appears to be sustainable on an overall aquifer basis as well.   

In addition to having minimal impact on the sustainability of the aquifer, for reasons outlined below, 
there is a low probability that water from the proposed ‘Ōla‘a #6 Production Well is, or would 
become, contaminated.   
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• The area surrounding the proposed well site is not heavily developed. No industrial uses exist up-
gradient of the well site.  Agricultural chemicals that could affect groundwater have not been used 
in the area for many years.   

• As required by the State Department of Health to obtain certification before putting the well into 
service, in April 2005 MWH Laboratories completed extensive testing of the ‘Ōla‘a #6 exploratory 
well water and found no evidence of contamination. The results of these tests, which will be 
repeated before the well is placed in service, show that the well water meets all State and Federal 
regulatory requirements for potable water (see Appendix B).   

• According to the County of Hawai‘i Department of Environmental Management, Solid Waste 
Division, the nearest landfill to the project site is in Hilo, more than 11 miles down-gradient from 
the well site.  Hence, there is no potential for contamination from that source.   

• The nearest solid-waste transfer station is in Glenwood, approximately 3.7 miles up the mountain 
from the site.  While this facility is generally up-gradient from the proposed well, the distance 
through which groundwater would have to travel before reaching the well is sufficient that the risk 
of contamination is remote.   

• The nearest existing cesspool is a few hundred feet from the well site.  However, as shown in 
Figure 2.8, the solid casing in the well extends to an elevation of 27.08 ft. MSL, some 1,354 ft. 
below the existing ground surface.  In addition, the well is sealed around the casing with grout to 
an elevation of 558 ft.  Thus, there will be no means through which any potential contaminants 
from these surface sources could affect the water quality from the well.   

• Based on the State Department of Health Office of Hazard Evaluation and Emergency Response 
report covering the area (DOH 2006b), no identified site of concern to the State Department of 
Health is located near the ‘Ōla‘a #6 well site.     

3.4 CLIMATE AND AIR QUALITY 

3.4.1 EXISTING CONDITIONS 
Temperature.  Temperatures in the area are very moderate.  Daily low temperatures are typically 58-
59˚ F between December and March and 63-64˚ between June and November.  Normal daily high 
temperatures are 76-77˚ between December and May and 79-80˚ between August and November.   

Wind.  No site-specific wind data are available from the ‘Ōla‘a #6 Production Well area.  In general, 
the wind direction varies diurnally.  Winds move gently down slope and to the northwest during 
nighttime hours at speeds averaging 1-2 mph.  During midday, they are usually upslope to the east-
northeast at speeds averaging 8-9 miles per hour.  Kona storms, which usually occur in the winter, 
bring stronger southerly winds to the site (Juvik, Juvik & Paradise 1998).   

Rainfall.  Table 3.2 lists the monthly and annual rainfall averages for the years 1971 to 2000 collected 
at two rain gauge stations that are near to the project site and at similar elevations.  As shown in this 
table, this area receives just under 200 inches of rainfall annually, with the highest average monthly 
levels in November, and the lowest in May and June.  The average monthly rainfall overall is 16.4 
inches.   

Air Quality.  Passing vehicles on Māmalahoa Highway is the primary source of anthropogenic air 
emissions near the project site.  Emissions from Kīlauea volcano can occasionally impair air quality 
in the project area substantially when it is erupting and the winds blow emissions toward the project 
site.   
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Table 3.2 Average Monthly Rainfall Near Project Site.   

Month 
Rainfall (in inches) by Station 

Number and Name 
177/Glenwood 191/Waiakea 

January 16.09 14.69 
February 12.24 12.61 

March 21.91 22.39 
April 19.78 20.82 
May 12.99 13.81 
June 13.22 12.21 
July 16.66 17.96 

August 14.12 16.37 
September 12.88 13.35 

October 14.29 14.99 
November 24.82 22.07 
December 16.82 15.95 
Annual 195.82 197.22 

Distance from Site (mi.) 6.1 7.8 
Elevation (feet msl.) +2,285 +1,050 

Source:  Climatography of the United States No. 81, 1971-2000, NOAA, 2002 

 

Air pollution caused by sulfur dioxide and other volcanic gases became a frequent problem on the 
island in the mid-1980s, when Kilauea Volcano’s ongoing eruption (which began in 1983) changed to 
a nearly constant but quiet outflow of lava and gas.  Since that time, it has emitted an average of 
about 2,000 tons of sulfur dioxide (SO2) each day.  “Vog” is created when SO2 and other volcanic 
gases combine and interact chemically in the atmosphere with oxygen, moisture, dust, and sunlight 
over periods of minutes to days.  Vog is a visible haze consisting of gas plus a suspended mixture of 
tiny liquid and solid particles, called aerosol.  The aerosol in vog is composed primarily of sulfuric 
acid and other sulfate compounds. Small amounts of several toxic metals, including selenium, 
mercury, arsenic, and iridium, have also been found in the volcanic air pollution coming from 
Kilauea.  Far away from the volcano, such as along the Kona coast on the Island of Hawaii's west 
side, aerosol particles dominate vog; nearer Kilauea SO2 gas is a major component of vog.  In the 
absence of strong winds, SO2 emitted by Kilauea can accumulate in the air and reach levels that 
exceed Federal and State ambient air quality standards. In contrast to SO2 gas concentration near 
Kilauea, the amount of aerosol particles in Hawaii's air does not routinely exceed Federal ambient air 
quality standards, but the unique combination of acidic particles, trace amounts of toxic metals, and 
SO2 gas in vog may account for the wide variety of physical symptoms reported.   

During prevailing trade wind conditions, the nearly constant stream of vog is blown to the southwest 
and west, ending up the island’s Kona coast.  There, it becomes trapped by daytime (onshore) and 
nighttime (offshore) sea. In contrast, when light "kona" winds (red arrows) blow, much of the vog is 
concentrated on the eastern side of the island, but some can even reach O‘ahu, more than 200 miles to 
the northwest.   
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3.4.2 PROBABLE IMPACTS 
3.4.2.1 Construction Phase 

The clearing and grading for the proposed well and reservoir site and associated facilities will disturb 
slightly more than one acre of land.  No more than a few pieces of construction equipment would 
operate on the site at any one time.  Moreover, work would be limited to period of a several months.  
The site’s high rainfall and generally moderate wind speeds will help to minimize fugitive dust during 
construction.  In addition, the contractor will utilize best management practices to ensure that the 
work conforms with the State Department of Health’s guidelines for controlling fugitive dust as 
outlined in Hawai‘i Administrative Rules §11-60.1.  Consequently, pollutant emissions from the 
operation of construction equipment and fugitive dust from exposed soil do not have the potential to 
affect the local or regional air quality substantially.   

3.4.2.2 Operational Phase 

Normal operation of the proposed facilities will not produce on-site air emissions, will not alter 
airflow in the vicinity, and will have no other measurable effect on the area’s microclimate.  The 
electrical power consumed in the operation of the well and controls will require power generation 
(and, therefore, fuel consumption and gaseous emissions) by the Hawai‘i Electric Light Company 
(HELCO).  This will occur only insofar as pumping from the proposed well is not offset by reduced 
pumping elsewhere in DWS system.  In any event, forecast electrical power use by the proposed well 
represents such a small portion of total electrical power use on the island that its operation would 
have no discernible effect on power plant emissions.   

3.5 FLORA AND FAUNA 

3.5.1 EXISTING CONDITIONS 
As can be seen in the photographs in Figure 3.2, the well and reservoir site has been heavily disturbed 
by grading for the existing exploratory well, and little vegetation exists on the portions of the site.  On 
July 21, 2009, Rana Biological Consulting, Inc. conducted a biological survey of the site (see 
Appendix F).  The survey report concludes that the project is not expected to result in significant 
impacts to botanical, avian or mammalian threatened or endangered species or proposed for listing 
under either the Federal, or State of Hawai‘i endangered species programs.  It also finds that 
development of the site would not have a significant deleterious impact on native floral or faunal 
resources found within the Puna District.   

The survey report notes that the trees that are located around the perimeter of the site are potentially 
suitable roosting habitat for the Hawaiian hoary bat (Lasiurus cinereus semotus), which is listed as an  
endangered species under both federal and state of Hawaii endangered species statutes.  It concluded 
that while no bats were observed during the course of the survey, the possibility exists that bats may 
occasionally be present in the general project area.  If bats roost in the remaining dense vegetation on 
the border of the project site, the removal of the trees could affect individual bats by eliminating 
potential roosting sites.  At the same time, the report noted that as bats use multiple roosts within their 
home territories, the significance of such displacement is likely to be minimal because in most 
instances the bats will simply relocate to one of the other trees in the neighborhood.   

The one situation when some potential for adverse impacts exists is during the pupping season.  There 
are two reasons for this.  First, Hawaiian hoary bats are thought to be less able to vacate a roost tree 
rapidly during the pupping season when adult females are caring for their pups; in such instances it is 
conceivable that the bat would not leave the tree quickly enough to avoid harm if tree removal began 
while the parent was present.  Second, if tree removal were to begin during the brief periods when 
parents may leave their pups alone, it is possible that the young could be inadvertently harmed.  All 
chance of harming bats can be avoided by clearing the vegetation after August 15 and before April 15 
as this time frame falls outside of the period when very young bats are likely to occur. 
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3.5.2 PROBABLE IMPACTS & MINIMIZATION MEASURES 
Construction of the proposed facilities will affect approximately one acre of land.  The plants that are 
present in the affected area are primarily introduced and invasive species.  DWS will take appropriate 
preventative measures as recommended in the report to avoid impacting the Hawaiian hoary bat by 
prohibiting tree clearing between April 15 and August 15.  As a result, the proposed action is not 
expected to have any substantial direct impacts on flora or fauna.   

3.6 NOISE 

3.6.1 EXISTING CONDITIONS 
Existing noise sources at the proposed well and reservoir site include birds, insects, wind in the 
foliage, and traffic sounds from nearby Māmalahoa Highway.   

Baseline A-weighted noise levels2 at the ‘Ōla‘a #6 Well site were measured on August 10, 2007 using 
a Brüel & Kjær Integrating meter, Type 2239A.  The instrument was set to collect data for 10-minute 
intervals and to integrate the data within this interval every second.  The data were used to determine 
the baseline levels shown in Table 3.3 for four parameters:  

• Equivalent Sound Level (Leq).  This variable is the root-mean square (RMS) average of the time-
varying sound energy measured during the 10-minute measurement interval.  Leq correlates 
reasonably well with the effects of noise on people, even for wide variations in environmental 
sound levels and time patterns. 

• Maximum Sound Level (Lmax).  This is the maximum sound level (1-second integrated value) 
recorded during the measurement interval. 

• Minimum Sound Level (Lmin).  This is the minimum sound level (1-second integrated value) 
recorded during the measurement interval.   

• Maximum Peak Level (MaxP).  This is the instantaneous maximum sound level measured during 
the measurement interval.   

 

                                                 
2 The U.S. Environmental Protection Agency (EPA) recommends the A-weighting scale for environmental noise because it 

is convenient to use, accurate for most purposes, and is used extensively throughout the world.    
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Table 3.3 Baseline Sound Level at ‘Ōla‘a #6 Well Site on August 10, 2007 

Station Description Leq MaxP MinL MaxL 

Near exploratory well 46.4 86.7 32.2 63.9 

Notes:  A-Weighted, 10-minute interval; 1-sec. integration; 30-100 dBA scale; August 10, 2007 
Source: Planning Solutions, Inc.  

•  

3.6.2 PROBABLE IMPACTS & MITIGATION MEASURES 
3.6.2.1 Environmental Noise Guidelines, Standards, and Criteria  

Hawai‘i Administrative Rules (HAR) §11-46 defines three classes of zoning districts and specifies 
corresponding maximum permissible sound levels due to (i) stationary noise sources and (ii) 
equipment related to agricultural, construction, and industrial activities.  Those limits, applicable at 
the property boundary of the parcels containing the affected land use, are shown in Table 3.4.  The 
noise limit for “Class A Districts” [which §11-46-3(3) defines as “...all areas equivalent to lands 
zoned residential, conservation, preservation, public space, open space, or similar type.”] is 55 dBA  
during daytime hours and 45 dBA at night.   

3.6.2.2 Construction Phase Impacts  

Demolition and construction at all project sites will involve the operation of diesel-powered 
equipment sporadically for a period of about 12 months.  Noise from the loudest un-muffled 
equipment of this sort can be as high as 80 to 85 dBA measured at a distance of 50 feet.  Currently, 
the nearest residence is approximately 60 feet from the well and reservoir site and similar distances 
from the ‘Ōla‘a #3, #4, and #5,  and Mountain View #1 sites.      

Depending upon the construction equipment that is used, demolition and construction activities 
associated with the proposed project could exceed the 55 dBA daytime property line noise limit for 
residential areas (as the location is zoned).  Because of this, a construction noise permit will likely be 
needed from the State Department of Health.   

HAR §11-46-7 gives the Director of Health the authority to issue permits that allow the limits shown 
in the table to be exceeded so long as:  

• the best available control technology is used;  
• the granting of the permit is in the public interest;  
• the services or activities for which the permit is sought are temporary and cannot be delayed, 

postponed, or rescheduled to a time period in which they are permitted;  
• additional time is needed to alter or modify the activity or operation to comply with the regulation;  
• the applicant has disclosed any possible impact from noises created by any proposed nighttime 

activity which may affect the immediate surrounding; and  
• The applicant plans to notify the people in the surrounding area of planned nighttime activity.   
The regulations prohibit issuance of a construction noise permit for construction activities which:   

• emit noise in excess of the maximum permissible sound levels for the hours before 7:00 a.m. and 
after 6:00 p.m. of the same day, Monday through Friday;  

• emit noise in excess of the maximum permissible sound levels for hours before 9:00 a.m. and after 
6:00 p.m. on Saturday; and  

• emit noise in excess of the maximum permissible sound levels on Sundays and on holidays.   
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Table 3.4 Maximum Permissible Sounds Levels in dBA (HAR §11-46).   

 

 

Zoning Districts Daytime  
(7 a.m. to 10 p.m.) 

Nighttime  
(10 p.m. to 7a.m.) 

Class A 55 45 

Class B 60 50 

Class C 70 70 
Notes: 
(a) The maximum permissible sound levels apply to any excessive noise source emanating within the 
specified zoning district, and at any point at or beyond (past) the property line.   

(b) Noise levels may not exceed the maximum permissible sound levels for more than ten per cent of the 
time within any twenty-minute period, except by permit or variance issued under sections 11-46-7 and 11-
46-8.   

(c) For mixed zoning districts, the primary land use designation shall be used to determine the applicable 
zoning district class and the maximum permissible sound level.   

(d) Measurements values are for “A” weighting network and "slow" meter response unless otherwise stated.  
Sound level meters and calibrators must conform to American National Standard, ANSI S1.4-1983, 
specifications.  The maximum permissible sound level for impulsive noise is ten dBA above the maximum 
permissible sound levels shown and is measured using the “Fast” meter response.   

(e) The limits do not apply to the operation of emergency generators, provided the best available control 
technology is implemented.   

(f) For the purpose of the regulations, the following definitions apply: 
 "Construction activities" means any or all activities, including but not limited to those activities necessary 
or incidental to the erection, demolition, assembling, renovating, installing, or equipping of buildings, 
public or private highways, roadways, premises, and parks.   

 "Construction equipment" means any device designed and intended for use in construction, including but 
not limited to any air compressor, pile driver, bulldozer, pneumatic hammer, steam shovel, derrick, crane, 
tractor, grader, loader, power saw, pump, pneumatic drill, compactor, on-site vehicle, and power hand tool. 

 "Construction site" means any or all areas, necessary or incidental for the purpose of conducting 
construction activities.   

(g) Class A zoning districts include all areas equivalent to lands zoned residential, conservation, 
preservation, public space, open space, or similar type.   

 Class B zoning districts include all areas equivalent to lands zoned for multi-family dwellings, apartment, 
business, commercial, hotel, resort, or similar type.  

 Class C zoning districts include all areas equivalent to lands zoned agriculture, country, industrial, or 
similar type.   

Source: Hawai‘i Administrative Rules, Title 11, Department of Health, Chapter 46, Community Noise Control 
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HAR §11-46-8 also provides for variances in situations where it is not possible to meet all of the 
conditions required for permits.  At present it is anticipated that development of the ‘Ōla‘a #6 
Production Well and Reservoir would qualify for a noise permit if required; hence, it is not 
anticipated that a variance will be needed.   

3.6.2.3 Operational Phase Noise Impacts 

A submersible pump and motor will be used, limiting aboveground noise to the hum of the 
transformer.  This is below the most stringent noise limit in HAR §11-46 (45 dBA).   

3.7 ARCHAEOLOGICAL, HISTORIC AND CULTURAL FEATURES 

3.7.1 EXISTING CONDITIONS 
The proposed well and reservoir site has been extensively modified and disturbed during historic and 
modern times by agricultural activities such as sugarcane production and cattle grazing.  The ‘Ōla‘a 
#3, #4, and #5, and Mountain View #1 sites are all already fully developed, and project activities at 
these sites will not be disturbing undeveloped land.  Modern development present on the site includes 
the exploratory well pad and access road, both of which required grading.  As discussed above, the 
vegetation at the site is characteristic of disturbed areas and consists mainly of weedy species.  The 
State Historic Preservation Division was consulted during preparation of the Environmental 
Assessment for the existing exploratory well, and indicated in a letter dated December 31, 2001 that 
no historic sites are known to exist in the project vicinity and that none are likely to be found on the 
subject parcel given the location and history of previous land disturbance.  No historic sites or 
archaeological remains were discovered during development of the exploratory well.   

DWS also commissioned Rechtman Consulting, LLC to assess the potential archaeological and 
cultural impacts of the proposed project (see Appendix E).  The consultant reviewed reports of six 
prior archaeological studies that were conducted within the kalana of ‘Ōla‘a and concluded that no 
archaeological resources were identified on or near the project site.  Based on that research and the 
results of the survey of the proposed site conducted on June 30, 2009, his report concludes that the 
proposed project will not significantly impact any known historic properties or any cultural resources 
and practices of a traditional and customary nature.   

3.7.2 PROBABLE IMPACTS & MITIGATION MEASURES 
The DWS construction contract for work on the parcel will stipulate that, should any new artifact or 
burial site be encountered during construction, all activities would halt and SHPD would be notified.  
It will provide that work may be resumed only after consultation with the SHPD is completed and a 
monitoring program is in place.   

Based on the results of the CIA and the lack of any evidence that the proposed project sites are used 
for traditional cultural purposes, along with the absence of unique archaeological resources at the 
sites, the project is not anticipated to have adverse effects on historic resources or cultural uses.  
Neither will it impair or limit the ability of native Hawaiian practitioners to access cultural resources 
in adjacent areas.   

3.8 NATURAL HAZARD RISKS 

3.8.1 EXISTING CONDITIONS 
3.8.1.1 Volcanic Hazards 

Mauna Loa erupts less frequently than does Kīlauea, but it tends to produce much greater lava 
discharge rates than does Kīlauea.  Nearly all of the Mauna Loa eruptions observed since the early 
1800’s began at its summit caldera; during half of these, the activity subsequently shifted to either the 
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northeast or the southwest rift zone.  In addition to the summit and rift zones, the upper northwest 
flank of Mauna Loa has been the source of three eruptions in the last two centuries.  The largest of 
these, in 1859, produced a lava flow that reached the ocean north of Kīholo Bay on Hawai‘i’s west 
coast.  Mauna Loa has also erupted from a submarine vent on its west flank in historic time.  In 1877, 
a 1-day eruption took place beneath Kealakekua Bay within 1 mile of shore.  This eruption produced 
turbulent water and floating blocks of lava, but it caused no injuries to onlookers who approached the 
area in canoes and other small boats (USGS 1997).   

Between 1868 and 1950, lava flows from the southwest rift zone reached the ocean during five 
eruptions.  Flows from four of these eruptions traveled to the sea in 3 to 48 hours.  Since 1900, 
Mauna Loa has erupted 15 times, with eruptions lasting from a few hours to 145 days.  After the 1950 
eruption, Mauna Loa was quiet for 25 years.  It reawakened with a 1-day summit eruption in 1975. 

The most recent eruption of Mauna Loa occurred in 1984.  This eruption originated at the summit 
and, within a few hours, migrated to the northeast rift zone.  The resulting lava flows advanced to 
within 4 miles of Hilo before the 3-week-long eruption ended.  Similar short-duration eruptions of 
Mauna Loa’s northeast rift zone in 1852 and 1942 produced flows that came within about the same 
distance of Hilo.  In 1855, a much longer-lived eruption fed a flow that stopped half a mile east of the 
upper Kaūmana area on the western outskirts of modern Hilo.  Lava invaded the present boundaries 
of Hilo in 1881, although the flow did not reach the shoreline, where the village of Hilo was located 
at that time.  The 1881 flow underlies much of Kaūmana and extends a half-mile downslope of 
Komohana Road.   

The U.S. Geological Survey has divided the island into zones based on the probability of coverage by 
future lava flows; Zone 1 represents the greatest hazard and Zone 9 the least.  The project area is in 
Zone 3.  About 1-5 percent of the land surface in areas classified as Zone 3 has been covered by lava 
since 1800, and 15-75 percent has been covered by lava in the last 750 years.  Areas included in Zone 
3 are gradationally less hazardous than Zone 2 because of greater distance from recently active vents 
and/or because the topography makes it less likely that flows will cover these areas (USGS 1997).   

3.8.1.2 Seismic Hazards 

Defining hazard zones for the effects of earthquakes is more difficult than for eruptions and has not 
been attempted in any great detail for the Island of Hawai‘i.  For the most part, earthquakes on 
Hawai‘i are concentrated beneath Kīlauea and Mauna Loa, and particularly beneath the south flanks 
of both volcanoes and in the Ka‘ōiki region between them.  The likelihood of a damaging earthquake 
on Kīlauea or Mauna Loa probably increases with long-lived activity of the rift zones, but its precise 
time and magnitude are impossible to predict.  Large earthquakes unrelated to volcanic activity also 
occur at irregular intervals on the Island (USGS 1997).  For the purposes of structural design, the 
Island of Hawai‘i is classified as Seismic Zone 4 by the Uniform Building Code adopted by the 
County of Hawai‘i in 1999 (USGS 1997).   

3.8.1.3 Flood and Tsunami Hazards 

The most recent Flood Insurance Rate Map (FIRM) indicates that the proposed well and reservoir site 
is in Flood Zone X, which signifies areas which are determined to be outside of the 500-year flood 
plain and designates areas of minimal flood hazard.  The project site is outside of Flood Hazard 
Safety Areas (FHSA) and is not within a Tsunami Evacuation area (State of Hawai‘i 2002a).   

3.8.2 PROBABLE IMPACTS   
3.8.2.1 Lava Flows  

As previously noted, the U.S. Geological Survey (1987) has designated the area in which the project 
site is located as Volcanic Lava Flow Hazard Level 3, which is slightly above midway along its risk 
scale.  Because the remainder of DWS’ ‘Ōla‘a-Mt. View water system is in the same risk zone, it is 
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not practicable to relocate the well to a safer location where it could draw water from the same 
aquifer.   

3.8.2.2 Earthquakes  

The Island of Hawai‘i experiences thousands of earthquakes each year, but the vast majority are so 
small that they can only be detected by instruments.  Strong earthquakes endanger people and 
property by shaking structures and by causing ground cracks, ground settling, and landslides.  The 
size of an earthquake is commonly expressed by its magnitude on the Richter scale; an increase of 
one whole number on the Richter scale represents a tenfold increase in the amplitude of the 
seismograph recording.  

As can be seen by the U.S. Geological Survey’s plot of the location and size of the larger earthquakes 
that occurred on the Island of Hawai‘i between 1962 and 1985 (Figure 3.3), the majority of the 
earthquakes are centered near Kīlauea, but no part of the island is completely free of them.  Figure 
3.4, another U.S. Geological Survey drawing, shows the generalized locations of damaging 
earthquakes of magnitude 6 or greater that have occurred since 1868 on the Island.  Information on 
those events is presented in Table 3.5.  All structures associated with the proposed project will be 
built to comply with the Uniform Building Codes for Seismic Zone 4.   

3.8.2.3 Flooding from Streams or Tsunami 

As discussed above, DWS’ ‘Ōla‘a #6 site is not vulnerable to flooding or tsunami.   Neither will it 
increase runoff in a way that might increase hazards on other properties.  Hence, there is no natural 
hazard risk from that source. 

 

Figure 3.3 Recent Earthquakes on and Near the Island of Hawai‘i, 1962-1985.  
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Figure 3.4 Generalized Locations of Damaging Earthquakes of Magnitude 6 or Greater Since 
1868 on the Island of Hawai‘i.  

Source: Volcanic and Seismic Hazards on the Island of 
Hawai‘i.  Updated July 18, 1997  

 

Table 3.5 Damaging Earthquakes of Magnitude 6 or Greater Since 1868 on the Island of 
Hawai‘i.  

 Year  Date  Region  Magnitude  Depth (Miles) 
 1868  Mar. 28  Mauna Loa south flank  6.5-7.0*   No data 
 1868  Apr. 2 Mauna Loa south flank  7.5-8.1*   No data 
 1929  Oct. 5 Hualalai    6.5*  No data 
 1941  Sept. 25 Ka’oiki    6.0*   No data 
 1950  May 29  Mauna Loa southwest rift  6.2   No data 
 1951  Apr. 22  Kīlauea  6.3  20 
 1951  Aug. 21  Kona  6.9  5 
 1952  May 23  Kona  6.0   5 
 1954  Mar. 30  Kīlauea south flank   6.5  5 
 1962  June 27 Ka‘oiki  6.1   6 
 1973  Apr. 26  Honomū  6.2  25 
 1975  Nov. 29  Kīlauea south flank   7.2   6 
 1983  Nov. 16  Ka‘oiki  6.6   7 
 1989  June 25 Kīlauea south flank   6.1  9 

   20061 Oct. 15 Kona  6.7 24 
1 USGS Earthquake Hazards Program website: http://earthquake.usgs.gov/eqcenter/ (2006). 

Source: Volcanic and Seismic Hazards on the Island of Hawai‘i.  Updated July 18, 1997  
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3.9 SCENIC AND RECREATIONAL RESOURCES 

3.9.1 EXISTING CONDITIONS 
The proposed well and reservoir is located on a flag lot along Māmalahoa Highway.  Because of the 
thick vegetation, the planned fencing, and the existence of a residence between the proposed facility 
and the road, will not be visible to traffic along that thoroughfare.  The facility is shielded from other 
surrounding areas by a surrounding thicket of guava forest.  No unique or outstanding viewpoints 
exist at the site.  No recreational facilities exist in the project vicinity.   

3.9.2 PROBABLE IMPACTS & MITIGATION MEASURES 
As noted above, trees, structures, fencing, and topographic features will screen most of the facilities 
to be constructed from the highway and from surrounding residences.  No established scenic 
viewpoints will be affected by the project.  For these reasons, the project will not have any substantial 
impacts on scenic and aesthetic resources.  The project will not affect recreational activities in the 
area.    

3.10 TRANSPORTATION 

3.10.1 EXISTING CONDITIONS 
Access to the project site is via the Māmalahoa Highway which is the main road encircling the Island 
of Hawai‘i; in the project area, it is a two-lane highway running southwest in one direction and 
northeast in the other. The Highway Planning Branch of the Hawai‘i State Department of 
Transportation, performed a 24-hour traffic count for two consecutive days on October 24 and 25, 
2006.  As seen in Table 3.6, the data shows that traffic volumes are moderate at both morning and 
evening peak time periods.     

Table 3.6 Traffic Volumes for Māmalahoa Highway Between Old Volcano Road and 
Pszyk Road.   

Station 
B710011013

55 

AM Peak PM Peak 24-Hour Count 
Traffic Direction Traffic Direction Traffic Direction 

Date SW NE Total SW NE Total SW NE Total 

Btw. Old 
Volcano Rd. 
& Pszyk Rd. 

10/24-
25/2006 279 560 839 481 345  826 4,891 4,865 9,756 

10/25-
26/2006 292 561 853 480 375 855 4,882 4,783 9,665 

Source: Station B71001101355 counts from DOT Highway Planning Branch (2006).  

 

3.10.2 PROBABLE IMPACTS & MITIGATION MEASURES 
Construction Period.  Construction of the proposed project will generate at most 10 to 20 vehicle-
trips per day on the highway except on the day when the concrete foundation for the reservoir is being 
poured, when the volume may be slightly higher.  The total peak-hour traffic with the additional 
project will be less than half the roadway’s capacity and will not have a measureable effect on the 
level-of-service.  Adequate space exists alongside the roadway and on the project sites to allow 
construction vehicles to park without interfering with the active traffic lanes.  The only possible 
exception to this is brief intervals when large construction equipment and material for the tanks and 
other structures are moved onto and off the site.  Some work will have to be done within the highway 
right-of-way to connect the new facilities to the existing waterline that is located there.  Thus, the 
contractor will have to get the appropriate approvals from the State Department of Transportation.  
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However, most of this work will be of short duration and will only obstruct the margins of the 
highway.   

Operational Period. The proposed project is unmanned, with visits being made periodically by 
personnel tasked with maintaining the equipment, checking the chlorination equipment, caring for the 
landscaping, and other related tasks.  On average, this would generate no more than 1-2 vehicle-trips 
per day.  Service vehicles will park in designated on-site areas and will not interfere with traffic.  For 
these reasons, the construction and operation of the facility will not lead to substantial impacts on area 
roadways.   

3.11 LAND USE & ECONOMIC AND CULTURAL ENVIRONMENT   

3.11.1 EXISTING CONDITIONS 
The parcel on which the proposed facilities would be developed is owned by DWS.  Other than the 
existing exploratory well, the parcel is vacant.  The project site and the properties abutting 
Māmalahoa Highway are within the State Urban Land Use District, which comprises only 2% of the 
land in the Puna District.  The majority of the land surrounding the well site is within the State 
Agricultural Land Use District, as is more than half of Puna.  Crops include macadamia nuts, flowers, 
foliage, papaya, bananas, and other tropical fruits, and vegetables. The remaining 43% of the land in 
Puna is Conservation land, including State and federally owned lands such as Ahalanui Park and Lava 
Tree State Park (DWS 20-Year Water Plan 2006).   

As shown in Table 3.7, the population of the Puna District increased significantly between 1980 and 
2000.  The County General Plan (2005) attributes this growth to employment opportunities in 
agriculture as well as more affordable housing for workers commuting to Hilo.  The General Plan 
predicts that Puna’s population will continue to grow at a rapid rate and that agriculture will remain 
the cornerstone of its economy.  The Plan also acknowledges the potential for more visitor facilities 
such as bed and breakfasts, recreational areas, and botanical parks. 

   

Table 3.7 Population Growth in the Puna District: 1980-2000.   

1980 1990 2000 1980-1990 
Change (in %) 

1990-2000 
Change (in %) 

11,751 20,781 31,335 76.8 50.8 
Source: Economic Assessment, PKF Hawaii, January 2000; U.S. Census, 2000; Hawai‘i County 

Department of Research and Development  

 

The well and reservoir site is located in Census Tract 210.02.  The 2000 population of this census 
tract was 10,962 persons.  The median household income for that year was $31,500, significantly 
lower than the statewide median household income of $49,820.  In that year, sixteen percent of 
Puna’s households had incomes below the poverty level and 71 percent had a combined income of 
less than $50,000, making it one of the County’s lowest-income districts.  Unemployment in that year 
was 5.1 percent, slightly lower than the statewide unemployment average of 6.3 percent.    

3.11.2 PROBABLE IMPACTS 
DWS owns the project site and an exploratory well has existed there since 2005.  Consequently, the 
proposed facilities do not constitute a significant change in the existing use and ownership of the site.  
The site is bordered by residential uses, but is well screened from them by existing vegetation and 
topography.   
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The proposed well and reservoir will increase DWS’ total source and storage capacity in the Puna 
District.  It is not intended to facilitate growth in the service area.  Rather, it would alleviate an 
existing storage deficit and improve the system’s efficiency for DWS’ existing customers and for 
future demand that is projected by County-approved plans.  Aside from the temporary construction 
employment and expenditures that it would create, the project will not in and of itself stimulate or 
otherwise promote population growth or economic activity.   
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4.0  RELATIONSHIPS TO RELEVANT PLANS, POLICIES & 
CONTROLS 

4.1 COUNTY AND STATE REGULATIONS 

4.1.1 COUNTY OF HAWAI‘I GENERAL PLAN  
4.1.1.1 Applicable Goals, Policies, and Recommended Actions 

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

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

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

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

(c) Improve and replace inadequate systems. 

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

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

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

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

•  Continue to improve inadequate water system facilities. 
• Water source investigation and exploration should be continued in order to provide service for 

anticipated needs. 
• Investigate additional groundwater sources in the ‘Ōla‘a area. 
• Investigate alternative means to finance the extension of water systems to subdivisions that rely on 

catchment.   
4.1.1.2 Conformance With the 2005 Hawai‘i County General Plan   

DWS constructed the existing exploratory well at the ‘Ōla‘a #6 site in accordance with the General 
Plan policy for  the Puna District that encourages groundwater source investigation for this fast-
growing area of the island.  The production well and reservoir that is part of the proposed action is 
responsive to the same directive.   

The proposed project meets all applicable design standards.  It will allow DWS to continue to meet 
the needs of the people along Volcano Highway between Kea‘au and Glenwood in a cost-effective 
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manner while complying with the State Department of Health requirements for reliability and quality 
of potable water sources.  The well will allow DWS to reduce withdrawals from existing well sources 
that might otherwise be overused.  The proposed well and ancillary facilities are located on a site that 
is already part of the DWS system; they fit into their surroundings; and they will be largely hidden 
from public view.  The facilities are allowable under existing State and County zoning and 
development regulations.  Operation of the well will not produce substantial air or noise emissions 
that would disturb existing uses on adjacent properties.   

4.1.2 COUNTY OF HAWAI‘I ZONING ORDINANCE  
The County zoning in the project area is Agriculture (Ag-5a), as is the majority of the zoned land in 
the Puna District.  The Hawai‘i County Code (2000 Edition), Section 25-4-11(b) states:   

Any substation used by a public utility for the purpose of furnishing telephone, gas, 
electricity, water, radio, or television shall be a permitted use in any district provided that the 
use is not hazardous or dangerous to the surrounding area and the director has issued plan 
approval for such use. 

The proposed well and reservoir would be a public use that would furnish water for the community 
along Volcano Highway between Keaau and approximately Oshiro Road in Glenwood and thus 
qualifies as a permitted use under this portion of the code.  DWS will submit an Application for Plan 
Approval to the Hawai‘i County Department of Planning to obtain the necessary director’s approval 
for the project once the Chapter 343 process is completed.   

4.1.3 STATE OF HAWAI‘I LAND USE  
As discussed in Section 3.11, the site is in the State Urban District.  HRS Chapter 205 §205-4.5 (7) 
lists public utility facilities such as those that are proposed as permissible uses within the State 
Agricultural District.   

4.1.4 STATE DRINKING WATER STATE REVOLVING FUND (DWSRF)  
This project may be funded by Federal funds through the State of Hawai‘i’s Drinking Water State 
Revolving Fund (DWSRF) program.  The U.S. Congress established the DWSRF program as a new 
section 1452 of the Safe Drinking Water Act (SDWA), 33 U.S.C. 300j-12, by the SDWA 
Amendments of 1996, Public Law 104-182.  The intent of the DWSRF is to help water system 
operators construct the infrastructure needed to maintain or improve compliance with the SDWA.  
This document includes all of the environmental information required for compliance with the 
DWSRF program.   

4.2 CROSS-CUTTING FEDERAL AUTHORITIES 

4.2.1 ARCHEOLOGICAL AND HISTORIC PRESERVATION ACTS  
The results of investigations conducted during preparation of this document indicate that the proposed 
‘Ōla‘a #6 Production Well and Reservoir project is consistent with the Archeological and Historic 
Preservation Act (16 U.S.C. § 469a-1) and the National Historic Preservation Act (16 U.S.C. § 
470(f)).  It is also consistent with all applicable State historic preservation requirements, including 
Hawai‘i Revised Statutes Chapter 6E - Historic Preservation and Hawaii Administrative Rules §13-
198 and §13-300 (see Appendix A).   
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4.2.2 CLEAN AIR ACT (42 U.S.C. § 7506(C)) 
The entire State of Hawai‘i an air quality attainment area as defined by the State of Hawai‘i 
Department of Health in its EPA-approved air quality program.3  As discussed in Section 3.4, air 
quality at the ‘Ōla‘a #6 site is good except when the area is affected by natural emissions from the 
ongoing eruption of Kilauea Volcano.   

Grading and excavation will disturb a little more than an acre of land during construction of the 
project. This and the relatively wet climate mean that fugitive dust will not be a problem during 
construction so long as the contractor follows the dust control measures that the County will require 
in its construction documents.     

Normal operation of the proposed facilities will not produce on-site air emissions, will not alter 
airflow in the vicinity, and will have no other measurable effect on the area’s microclimate.  The 
electrical power consumed in the operation of the well and reservoir will require additional power 
generation (and, therefore, fuel consumption and gaseous emissions) by the Hawaii Electric Light 
Company.  Much of this will be offset by decreased electrical use at other DWS facilities.  The 
increase represents such a small portion of total power used that its effect will not be significant in 
and of itself.   

4.2.3 COASTAL BARRIER RESOURCES ACT (16 U.S.C. § 3501) 
Coastal Barrier Resources Act (CBRA), Public Law 97-348 (96 Stat. 1653; 16 U.S.C. 3501 et seq.), 
enacted October 18, 1982, designated various undeveloped coastal barrier islands, depicted by 
specific maps, for inclusion in the Coastal Barrier Resources System (System).  Areas so designated 
were made ineligible for direct or indirect Federal financial assistance that might support 
development, including flood insurance, except for emergency life-saving activities.  Exceptions for 
certain activities, such as fish and wildlife research, are provided, and National Wildlife Refuges and 
other, otherwise protected areas are excluded from the System.  The proposed project will not affect 
any areas protected by this Act.   

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

The Hawai‘i Coastal Zone Management Program focuses on ten policy objectives:  

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

• Historic Resources.  To protect, preserve, and where desirable, restore those natural and manmade 
historic and prehistoric resources in the coastal zone management area that are significant in 
Hawaiian and American history and culture.   

• Scenic and Open Space Resources.  To protect, preserve, and where desirable, restore or improve 
the quality of coastal scenic and open space resources.   

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

                                                 
3 Note that as mentioned elsewhere in this report the ongoing eruption of Kilauea Volcano can degrade air quality in the area 

when the winds are blowing from the active vent over the site.   
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• Economic Uses.  To provide public or private facilities and improvements important to the state's 
economy in suitable locations; and ensure that coastal dependent development such as harbors and 
ports, energy facilities, and visitor facilities, are located, designed, and constructed to minimize 
adverse impacts in the coastal zone area.   

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

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

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

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

• Marine Resources.  To implement the state's ocean resources management plan.   
Other key areas of the CZM program include: a permit system to control development within a 
Special Management Area (SMA) managed by the Counties and the Office of Planning; a Shoreline 
Setback Area which serves as a buffer against coastal hazards and erosion, and protects view-planes; 
and the Marine and Coastal Affairs.  Finally, a Federal Consistency provision requires that federal 
activities, permits and financial assistance be consistent with the Hawai‘i CZM program.   

The proposed ‘Ōla‘a #6 Production Well and Reservoir project is located a little under ten miles from 
the coast.  It does not involve the placement, erection, or removal of materials near the coastline.  As 
documented in this environmental assessment, the type and scale of the activities that it involves do 
not have the potential to affect coastal resources.  Finally, it is consistent with the CZM objectives 
that are relevant to a project of this sort.  Specifically, it does not affect coastal resources uniquely 
suited for recreational activities or historic and pre-historic resources that are significant in Hawaiian 
and American history and culture.  Neither does it affect the quality of coastal scenic and open space 
resources or coastal ecosystems.  It is not situated such that is exposed to coastal hazards and would 
not affect beaches or marine resources.   

4.2.5 ENDANGERED SPECIES ACT (16 U.S.C. 1536(A)(2) AND (4)) 
The Endangered Species Act (16 U.S.C. §§ 1531-1544, December 28, 1973, as amended 1976-1982, 
1984 and 1988) provides broad protection for species of fish, wildlife, and plants that are listed as 
threatened or endangered in the U.S. or elsewhere.  The Act mandates that federal agencies seek to 
conserve endangered and threatened species and use their authorities in furtherance of the Act’s 
purposes.  It provides for listing species, as well as for recovery plans and the designation of critical 
habitat for listed species.  The Act, which outlines procedures for federal agencies to follow when 
taking actions that may jeopardize listed species, allows exceptions and exemptions.  

Section 3.5 describes existing biota on and near the project site.  The discussion documents the fact 
that there are no known rare or endangered species on or immediately adjacent to the project site.  
Copies of the Draft EA were provided to the U.S. Fish and Wildlife Service and to the State 
Department of Land and Natural Resources for review and comment.   

4.2.6 ENVIRONMENTAL JUSTICE (EXECUTIVE ORDER 12898) 
The Environmental Justice Executive Order was issued in 1994 for the purpose of protecting low-
income and minority residents of the United States from disproportionate exposure to environmental 
and health hazards.  Section 1-101 of the Executive Order States: 



FINAL ENVIRONMENTAL ASSESSMENT/FONSI ‘ŌLA‘A #6 PRODUCTION WELL AND RESERVOIR 
 

 PLANS, POLICIES, AND CONTROLS 
 

  PAGE  4-5 

To the greatest extent practicable and permitted by law, and consistent with the principles set 
forth in the report on the National Performance Review, each Federal agency shall make 
achieving environmental justice part of its mission by identifying and addressing, as 
appropriate, disproportionately high and adverse human health or environmental effects of 
its programs, policies, and activities on minority populations and low-income populations in 
the United States and its territories and possessions, the District of Columbia, the 
Commonwealth of Puerto Rico, and the Commonwealth of the Mariana Islands.  

As discussed in Section 3.11, the Census Tract in which the proposed well is located exhibits a 
median household income that is only slightly less than the statewide average, and an unemployment 
rate that is significantly lower.  The project area is not considered a low-income area.  The purpose of 
the proposed well is to continue to provide residents along Volcano Highway between Keaau and 
approximately Oshiro Road in Glenwood with a clean and affordable source of drinking water that 
conforms to State and Federal standards.  The project will not have adverse secondary environmental, 
economic, or social impacts, as discussed in detail in Chapter 3.  Moreover, the State and Federal 
regulations regarding safe drinking water are applicable to all water systems in Hawai‘i, irrespective 
of the economic or demographic characteristics of their residents.  Thus, the proposed ‘Ōla‘a #6 
Production Well and Reservoir complies with this Executive Order.  

4.2.7 FLOODPLAIN MANAGEMENT (42 U.S.C. § 4321) 
Based on the Flood Insurance Rate Map for the area, the site proposed for the ‘Ōla‘a #6 Production 
Well and Reservoir lies outside a defined floodplain. The project does not involve property 
acquisition, management, or construction within a 100-year flood plain (Zones A or V), and it does 
not involve a “critical action” within a 500-year flood plain.  Consequently, it is consistent with 
applicable regulations and guidance relating to floodplain management.     

4.2.8 FISH AND WILDLIFE COORDINATION ACT (16 U.S.C. § 662(A)) 
The Federal Fish and Wildlife Coordination Act, as amended, authorizes the Secretaries of 
Agriculture and Commerce to require consultation with the U.S. Fish and Wildlife Service and the 
fish and wildlife agencies of States where the “waters of any stream or other body of water are 
proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise controlled 
or modified” by any agency under a Federal permit or license.  Consultation is to be undertaken for 
the purpose of “preventing loss of and damage to wildlife resources.”  

As documented in this report, the proposed project will not result in impacts to any water body and or 
to fish or wildlife resources.  The U.S. Fish and Wildlife Service and the State Department of Land 
and Natural Resources were sent copies of the Draft EA and their comments are reproduced in Table 
7.3.  

4.2.9 FARMLAND PROTECTION POLICY ACT (7 U.S.C. § 4202(8)) 
The U.S. Congress adopted the Farmland Protection Policy Act (FPPA) (Public Law 97-98) on 
December 22, 1981). The U.S. Department of Agriculture (USDA), Natural Resources Conservation 
Service (NRCS) has national leadership for administering the FPPA.  The effective date of the FPPA 
rule (part 658 of Title 7 of the Code of Federal Regulations) is August 6, 1984.   

The stated purposes of the FPPA are to:  

• Minimize the extent to which Federal programs contribute to the unnecessary and irreversible 
conversion of farmland to nonagricultural uses.  

• Assure that Federal programs are administered in a manner that, to the extent practicable, will be 
compatible with State, unit of local government, and private programs and policies to protect 
farmland.   
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“Farmland”, as used in the FPPA, includes prime farmland, unique farmland, and land of statewide or 
local importance.  “Farmland” subject to FPPA requirements does not have to be currently used for 
cropland.  As discussed in Section 3.11, the ‘Ōla‘a #6 Production Well and Reservoir site is within a 
designated agricultural area.  The surrounding lands and portions of the site were previously used for 
agricultural activities, but that use ceased many years ago.  Neither the proposed well site nor the 
immediately adjacent properties are recognized as prime or unique agricultural lands on the 
Agricultural Lands of Importance to the State of Hawai‘i (ALISH) map (State of Hawai‘i 2002c).  As 
such, the well site does not qualify as farmland protected by the provisions of the FPPA.   

4.2.10 SAFE DRINKING WATER ACT (42 U.S.C. § 300H-3(E)) 
The Safe Drinking Water Act (SDWA) is the principal federal law that ensures the quality of 
Americans’ drinking water.  Under SDWA, the U.S. Environmental Protection Agency (EPA) sets 
standards for drinking water quality and oversees the states, localities, and water suppliers who 
implement those standards. The SDWA requires that all public water systems meet stringent water 
quality standards. These standards cover a long list of potential chemical, radiological and biological 
contaminants.   

As discussed in Section 2.1.4 of this report, the tests of water drawn from the existing ‘Ōla‘a #6 
exploratory well show that it meets all drinking water standards.    Before connecting the new ‘Ōla‘a 
#6 Production Well to its existing system, DWS will test water from it to ensure that the water is 
consistent with all State and Federal standards for potable water.   

The Safe Drinking Water Act also provides the impetus behind the development of regulatory 
protection of principal or sole source aquifers.  Part C of this Law pertains specifically to the 
protection of underground sources of drinking water, including the establishment of regulations on 
the injection of materials into subsurface aquifers in those areas of the United States where only one 
aquifer (principal or sole source aquifer) exists. Section 1424(e) of PL 93-523 states:  

(e) If the Administrator determines, on his own initiative or upon petition, that an area has 
an aquifer which is the sole or principal drinking water source for the area and which, if 
contaminated, would create a significant hazard to public health, he shall publish notice of 
the determination in the Federal Register. After the publication of any such notice, no 
commitment for Federal financial assistance (through a grant, contract, loan guarantee, or 
otherwise) may be entered into for any project which the Administrator determines may 
contaminate such aquifer through a recharge zone so as to create a significant hazard to 
public health, but a commitment for Federal financial assistance may, if authorized under 
another Provision of law, be entered into to plan or design the project to assure that it will 
not so contaminate the aquifer.   

As identified by the U.S. Environmental Protection Agency, Region IX groundwater Office 
(http://www.epa.gov/OGWDW/swp/ssa/reg9.html), there are only two Sole Source Aquifers in 
Hawai‘i.  They are the Southern O‘ahu Basal Aquifer on the Island of O‘ahu and the Moloka‘i 
Aquifer on the island of Moloka‘i.  There are no sole source aquifers on the Island of Hawai‘i where 
the proposed ‘Ōla‘a #6 Production Well and Reservoir project is located.   

4.2.11 PROTECTION OF WETLANDS (42 U.S.C. § 4321) 
As noted in Section 3.3, there are no wetlands on or near the site.  Neither are there food resources on 
the site that are important to wildlife that use wetlands elsewhere on the island.  Copies of the Draft 
EA were sent to the administrator of the Pacific Island Eco-Region, U.S. Fish & Wildlife Service, and 
to the State Department of Land and Natural Resources Division of Aquatic Resources to ensure 
adequate consideration of this topic in the environmental review for this project.   
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4.2.12 WILD AND SCENIC RIVERS ACT (16 U.S.C. 1271-1287) 
The purpose of this act, as stated in Section (b) of its preamble is as follows: 

It is hereby declared to be the policy of the United States that certain selected rivers of the 
Nation which, with their immediate environments, possess outstandingly remarkable scenic, 
recreational, geologic, fish and wildlife, historic, cultural, or other similar values, shall be 
preserved in free-flowing condition, and that they and their immediate environments shall be 
protected for the benefit and enjoyment of present and future generations.  The Congress 
declares that the established national policy of dam and other construction at appropriate 
sections of the rivers of the United States needs to be complemented by a policy that would 
preserve other selected rivers or sections thereof in their free-flowing condition to protect the 
water quality of such rivers and to fulfill other vital national conservation purposes. 

As discussed in Section 3.3.1, no perennial streams or major fresh water bodies exist near the 
proposed project site.  As such, development of the ‘Ōla‘a #6 Production Well and Reservoir does not 
have the potential to affect the hydrology, water quality, or aquatic resources in any streams and 
therefore is consistent with the provisions of the Wild and Scenic Rivers Act.   
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5.0  DETERMINATION 

5.1 SIGNIFICANCE CRITERIA 
Hawai‘i Administrative Rules (HAR) §11-200-11.2 establishes procedures for determining if an 
environmental impact statement (EIS) should be prepared or if a finding of no significant impact is 
warranted. HAR §11-200-11.2 (1) provides that proposing agencies should issue an environmental 
impact statement preparation notice (EISPN) for actions that it determines may have a significant 
effect on the environment. HAR §11-200-12 lists the following criteria to be used in making that 
determination:  

In most instances, an action shall be determined to have a significant effect on the environment if it: 

1. Involves an irrevocable commitment to loss or destruction of any natural or cultural 
resource; 

2. Curtails the range of beneficial uses of the environment; 

3. Conflicts with the State’s long-term environmental policies or goals as expressed in Chapter 
344, HRS, and any revisions thereof and amendments thereto, court decisions, or executive 
orders;  

4. Substantially affects the economic or social welfare of the community or State;  

5. Substantially affects public health;  

6. Involves substantial secondary impacts, such as population changes or effects on public 
facilities;  

7. Involves a substantial degradation of environmental quality;  

8. Is individually limited but cumulatively has considerable effect on the environment or 
involves a commitment for larger actions;  

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

10. Detrimentally affects air or water quality or ambient noise levels;  

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; 

12. Substantially affects scenic vistas and view planes identified in county or state plans or 
studies; or,  

13. Requires substantial energy consumption.  

5.2 FINDINGS 
The DWS evaluated the potential effects of the proposed project described earlier in this document 
using these significance criteria.  The findings with respect to each criterion are summarized below:  

5.2.1 IRREVOCABLE LOSS OR DESTRUCTION OF VALUABLE RESOURCE 
The proposed project would be constructed on previously disturbed land at an existing Department of 
Water Supply facility.  It does not involve the loss of any significant cultural or natural resources.   

5.2.2 CURTAILS BENEFICIAL USES  
Construction and operation will not curtail beneficial uses of the site.  The water that the DWS 
proposes to withdraw is a small fraction of the sustainable yield of the aquifer, and its removal from 
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the groundwater flow into the ocean will not have a measurable effect on ocean or groundwater 
quality.  The project would significantly enhance the utility of the ‘Ōla‘a #6 site for DWS customers 
residing along Volcano Highway between Keaau and approximately Oshiro Road in Glenwood.   

5.2.3 CONFLICTS WITH LONG-TERM ENVIRONMENTAL POLICIES OR GOALS 
The proposed project is consistent with the County of Hawai‘i’s General Plan and with the State’s 
long-term environmental policies and goals as expressed in Chapter 344, Hawai‘i Revised statutes 
and elsewhere in State law (see Section 4.1).   

5.2.4 SUBSTANTIALLY AFFECTS ECONOMIC OR SOCIAL WELFARE  
The proposed well is intended to provide a continuing supply of water to existing residents along 
Volcano Highway between Keaau and approximately Oshiro Road in Glenwood and to accommodate 
the likely growth provided for in the County of Hawai‘i General Plan.  It will not have a substantial 
adverse effect on economic or social welfare; it will benefit the region’s residents and businesses by 
allowing DWS to assure its customers an adequate supply of high-quality potable water.    

5.2.5 PUBLIC HEALTH EFFECTS 
The proposed project will not adversely affect air or water quality.  Neither will it generate solid 
waste or produce other emissions that will have a significant adverse effect on public health.  
Construction noise has the potential to exceed noise standards at the property line, but the potential 
adverse effects of this will be short-lived and will be mitigated by the noise abatement and attenuation 
measures that the County will require of the construction contractor.   

5.2.6 PRODUCE SUBSTANTIAL SECONDARY IMPACTS  
The proposed project will not produce significant secondary impacts.  It is not designed to foster 
population growth or to promote economic development.  Instead, it will only support development 
already envisioned by the County of Hawai‘i General Plan.   

5.2.7 SUBSTANTIALLY DEGRADE ENVIRONMENTAL QUALITY  
As discussed in detail in Chapter 3, the proposed project will not have substantial adverse long-term 
environmental effects.  

5.2.8 CUMULATIVE EFFECTS OR COMMITMENT TO A LARGER ACTION  
Development of the proposed well and reservoir is not a commitment to a larger action and is not 
intended to facilitate substantial population growth.     

5.2.9 AFFECTS ON RARE, THREATENED, OR ENDANGERED SPECIES 
The proposed project will be constructed on an already developed site.  It will not utilize a resource 
needed for the protection of rare, threatened, or endangered species.  

5.2.10 AFFECTS AIR OR WATER QUALITY OR AMBIENT NOISE LEVELS 
Construction and operation of the proposed well will not have a measurable effect on air or water 
quality.  Neither will it have a long-term effect on noise levels. The project does have the potential to 
increase noise levels during the construction phase.  Adequate mitigation measures will be taken to 
limit these to reasonable levels.   

5.2.11 ENVIRONMENTALLY SENSITIVE AREAS  
There are no environmentally sensitive areas or resources near the proposed project.  The Island of 
Hawai‘i as a whole is subject to certain geologic hazards, such as earthquakes and lava flows.  The 
project site is above the tsunami evacuation zone and is not any more subject to lava flows than any 
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other prospective well site in the region.  The structures built as part of the well and reservoir 
development will be constructed consistent with the Hawai‘i Uniform Building Code for Earthquake 
Zone 4.   

5.2.12 AFFECTS SCENIC VISTAS AND VIEWPLANES  
The proposed well and reservoir site is camouflaged from adjacent areas by vegetation and a tall 
forest canopy.  The proposed new facilities are not within a designated scenic area.  They will not 
significantly alter the visual character of the site (which has been previously disturbed) or change 
views across it.   

5.2.13 REQUIRES SUBSTANTIAL ENERGY CONSUMPTION 
Operation of the new well will require a small amount of electrical energy.  The increase will be 
partially offset by a decrease in the electrical energy that is now used to pump water from existing 
sources.     

5.3 DETERMINATION 
In view of the foregoing, DWS concludes that the proposed project will not have a significant adverse 
impact on the environment.  Consequently, it is issuing a Finding of No Significant Impact for the 
proposed action.   
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7.0  CONSULTATION & DISTRIBUTION 

7.1 CONSULTATION 
In the development of the Draft EA, DWS consulted with the State Safe Drinking Water Branch, the 
State Historic Preservation Division and parties listed in Table 7.1.   

7.2 DRAFT EA DISTRIBUTION 
This DEA was distributed to the individuals and organizations listed in Table 7.1.  The written 
comments received are reproduced, along with DWS’s responses, at the end of this Section. 

Table 7.1 Draft EA Distribution List.   

Federal Agencies  
Environmental Protection Agency, Pacific Islands 
Contact Office 

District Engineer, U.S. Army Engineer District, 
Honolulu 

U.S. Department of Agriculture, Natural Resources 
Conservation Service 

U.S. Fish & Wildlife Service, Pacific Island Eco-
Region 

District Chief, Geological Survey, Department of the 
Interior  

State Agencies  
Office of Environmental Quality Control (4 copies) Department of Business and Economic Development & 

Tourism, Planning Office 
Department of Hawaiian Home Lands Department of Health, Clean Water Branch 

Office of Hawaiian Affairs Department of Health, Environmental Planning Office 
(3 copies) 

Department of Accounting and General Services Department of Health, Safe Drinking Water Branch 
Department of Agriculture Department of Land and Natural Resources (5 copies) 
Commission on Water Resource Management DLNR Historic Preservation Division 
Department of Transportation Environmental Center, University of Hawai‘i  
 Water Resources Center, University of Hawai‘i 
County of Hawai‘i  
Planning Department Fire Department 
Department of Public Works Police Department 

Department of Parks and Recreation Department of Environmental Management, Solid 
Waste Division 

Utilities 
Hawaiian Electric Light Company Hawaiian Telcom 
Libraries and Depositories  
Hawai‘i State Library Hawai‘i Documents Center  Hilo Regional Library 
University of Hawai‘i, Hilo Campus Library Mountain View Public Library 
DBEDT Library  
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Copies of this DEA were sent to the landowners that abut the project sites and the existing access 
road nearest to the proposed electrical extension.  Table 7.2 lists the owners and Tax Map Key 
numbers of these neighbors. 

Table 7.2 Neighboring Landowners Sent Copies of the Draft Environmental Assessment 

Landowner Name Property Tax Map Key(s) 
B P Bishop Estate Trustees 1-6-003:012 

Nathan & Enid Saiki 1-7-006:007 
Dione W. Perreira 1-7-009:029 

Clyde K. Eborn Trust 1-7-010:014 
Ann Ignacio 1-7-013:087 

Davis Family Trust 1-7-013:106 
Murray Lee Family Trust 1-8-001:022 

Minnie Galante 1-8-001:023 
Paulino & Audrey Villanueva 1-8-001:024 

Yasuko Trust Niimi 1-8-005:047 
Charles & Barbara Bostwick 1-8-005:095 

Laurel L Prudholm 1-8-005:102 
Clesson Y Chikasuye 1-8-008:002 

State of Hawai‘i, Conservation Land 1-8-008:021 
Arthur and Nittaya Frechette 1-8-008:024 

Source: Hawai‘i County Real Property Tax Office 

 

7.3 COMMENTS & RESPONSES ON THE DRAFT EA 
The comment period for the Draft EA ended on May 23, 2009.  Table 7.3 below lists the parties that 
submitted written comments on the project.  Their comments and DWS’s responses to them are 
reproduced at the end of this section.  DWS is providing a copy of the Final EA to each of the 
organizations listed, to the Office of Coastal Zone Management and to other parties listed as 
mandatory by the Office of Environmental Quality Control. 

Table 7.3 Written Comments Received on the Draft EA  

No. Name & Title of Commenter Organization 

1 Derek D. Pacheco, Assistant Chief Police Department, County of Hawai‘i 
2 George P. Young, P.E., Chief U.S. Army Corps of Engineers, Honolulu District 
3 Darryl Oliveira, Chief Fire Department, County of Hawai‘i 
4 Ernest Y.W. Lau, Administrator Dept. of Accounting and General Services 
5 Alec Wong, P.E., Chief Clean Water Branch, State Department of Health 
6 Nancy McMahon, Deputy State Historic Preservation Division 
7 Morris M. Atta, Administrator Department of Land and Natural Resources, Land Division 
8 Clyde W. Nāmu‘o, Administrator Office of Hawaiian Affairs, State of Hawai‘i 
9 BJ Leithead Todd, Director Planning Department, County of Hawai‘i 

10 Charles & Barbara Bostwick Neighbor 
11 Stuart Yamada, P.E., Chief Department of Health, State of Hawai‘i 
12 Kelvin H. Sunada, Manager Environmental Planning Office, State of Hawai‘i 

Source: Compiled by Planning Solutions, Inc. (2009). 
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APPENDIX A.   PUMP TEST DATA FROM ‘ŌLA‘A #6 EXPLORATORY 
WELL 
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APPENDIX B.  WATER QUALITY DATA FROM ‘ŌLA‘A #6 
EXPLORATORY WELL 
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APPENDIX C.  HAZARDOUS MATERIALS SURVEY REPORT 
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APPENDIX D. EMERGENCY ACTION PLAN 
 





EMERGENCY ACTION PLAN 
 
 

 The Department of Water Supply, County of Hawaii, instructs all 
employees to evacuate and isolate the affected area, and to summon the Hawaii 
County Fire Department, in the event of an emergency release of chlorine from 
any of its facilities.  No employee of the Department of water Supply will be 
permitted to assist in handling the emergency if this assistance requires that the 
employee remain in the contaminated area (the “hot” zone).  Non-emergency, or 
incidental, releases of chlorine will be handled by Department of Water Supply 
employees.  Thus, this Emergency Action Plan is prepared and implemented in 
accordance with 29CFR § 1910.38(a), and in lieu of the Emergency Response 
Plan other wise required (Title 12, Hawaii occupational Safety and Health 
Administrative Rules and Standards, § 12-99-14). 
 
 An incidental, or non-emergency leak is one which can be quickly stopped 
by closing the cylinder valve and the vacuum regulator.  When a chlorine leak is 
discovered, the employee shall try to stop the leak by closing the cylinder valve 
or by tightening the connection between the cylinder valve or by tightening the 
connection between the cylinder valve or by tightening the connection between 
the cylinder valve and the vacuum regulator.  If the leak continues, tap the valve 
with a cylinder wrench to loosen any material that may have fallen into the valve 
seat.  Open and re-close the cylinder valve again.  Make certain that the cylinder 
valve is closed, and then slowly loosen and remove the vacuum regulator 
connection from the valve.  Test the closed cylinder valve with ammonia to 
determine whether chlorine is still being released.  Don’t use ammonia that is 
older than 2 years from date of purchase.  If the leak is continuing, the release 
will be considered an emergency and this plan will be put into effect.  A leak of 
chlorine from any other source will be considered an emergency as soon as it is 
discovered.  
 
The distinction between an incidental and an emergency release of 
chlorine: 
 
 An understanding of the distinction between an incidental release of 
chlorine and a release that requires an emergency response if fundamental to 
proper compliance with the provisions of Title 12, Hawaii Occupational Safety 
and Health Administrative Rules and Standards (§12-99-14), the HAZWOPER 
standard.  Potential releases of chlorine from Department of Water Supply 
facilities can be categorized into three distinct groups. 
 

1. Those that are clearly incidental regardless of the circumstances. 
 

2. Those that may be incidental or that may require an emergency 
response, depending upon the circumstances. 

 



3. Those that clearly require an emergency response regardless of 
the circumstances. 

 
An incidental release of chlorine is one which does not pose 

significant safety or health hazard to employees in the immediate vicinity, 
or to the employee working to control and contain it, neither does the 
incidental release have the potential to become an emergency within a short 
time.  Incidental releases are limited to quantity, exposure potential, or toxicity, 
and are not subject to the HAZWOPER standard. 

 
The properties of chlorine, as well as the particular circumstances of the 

release itself (e.g., quantity, confined space considerations, and ventilation), will 
have an impact on what employees can handle safety and what procedures 
should be followed.  Additionally, there are other factors that may mitigate the 
hazards of a chlorine release and its remediation, such as the knowledge of the 
employee in the immediate work area, the response and personal protective 
equipment at hand, and the pre-established standard operating procedures for 
responding to chlorine releases.  These considerations combine to define the 
distinction between incidental releases and releases that require an emergency 
response.  The distinction is specific to each facility, and is a function of this 
emergency action plan. 

 
Some releases of chlorine pose a sufficiently serious threat to health and 

safety that, by their very nature, require an emergency response regardless of 
the circumstances surrounding the release or mitigating factors.  The employer 
must determine the potential for an emergency in a reasonably predictable worst-
case scenario (or “anticipated emergencies”, 29CFR §1910.120(q)(1)), and plan 
response procedures accordingly. 

 
HIOSH has identified the following examples of situations as emergencies 

for HAZWOPER planning and response purposes.  These are not the only types 
of emergencies that could occur, though. 

 
1. If more than ten (10) pounds of chlorine is released. (More than 10 

pounds will probably have been released anytime the odor of chlorine 
is noticeable outside of the building.) 

 
2. If the response personnel come from outside of the immediate 

release area; for example, if the Hawaii County Fire Department 
responds to the incident. 

 
3. If the chlorine release forces unprotected employees to leave the 

area. 
 

4. If the release requires immediate attention because of the danger it 
poses to employees and other people nearby. 



 
5. If there is uncertainty that the employees in the work area can handle 

the severity of the hazard with the personal protective equipment and 
other equipment that have been provided, and the exposure limits 
could easily be exceeded. 

 
6. If the situation is not adequately defined, or data are lacking on 

important factors; that is, if you cannot find the source of the leak or 
cannot determine how much chlorine is leaking. 

 
Emergency escape procedures and escape route assignments. 
 
 Upon discovering that an emergency release of chlorine has occurred or is 
occurring, all Department of Water Supply personnel shall evacuate the affected 
facility on foot or by vehicle, in an upwind direction, for at least five hundred (500) 
feet. 
 
Procedures to be followed by employees who remain to operate critical 
plant operations before they evacuate. 
 
 No employee shall remain in the chlorine-contaminated area after an 
emergency release of this product has been discovered. 
 
Procedures to account for all employees after emergency evacuation has 
been completed. 
 
 If more than one employee is present at the facility when an emergency 
release of chlorine occurs, each employee shall make certain that all other 
employees have safety evacuated the area. 
 
Rescue and medical duties for those employees who are to perform them. 
 
 The employee’s responsibilities if an emergency release of chlorine occurs 
shall be to notify the Hawaii County Fire Department via the 911 emergency call 
system and to notify a supervisor in the Department of Water Supply by two-way 
radio, phone or cell phone.  No employee will try to rescue any person from the 
contaminated “hot” zone. 
 
Preferred means for reporting chlorine release emergencies, fires, and 
other emergencies. 
 
 All chlorine release emergencies, fries and other emergencies shall be 
reported first to the Hawaii County Fire Department via the 911 emergency call 
system if the telephone is not in the chlorine-contaminated area.  Second, the 
employee who calls the Fire Department must also notify his supervisor in the 
Department of Water Supply of the situation.  The supervisor can be contacted 



via radio, cell phone, district baseyard or at (808) 961-8790 during non-working 
hours. 
 
 If the telephone is in the chlorine-contaminated area, the Department of 
Water Supply office shall be notified of the emergency immediately by two-way 
radio or cell phone.  The employee who uses the radio to make this notification 
must ask the office personnel to call the Hawaii County Fire Department and to 
advise the Department of Water Supply supervisor. 
 
 The National Response Center in Washington, D.C. must be notified 
immediately when an amount of chlorine equal to or greater than its 
reportable quantity (10 pounds) is released.  An ‘immediate’ notification is 
defined as one that is made within twenty-four (24) hours. The telephone 
number for the National Response Center is 1-(800) 424-8802. 
 
To summarize, for release amounts exceeding 10lbs or more release, contact the 
following in the order presented: 
 

1) Fire Dept. 911 
2) Notify your supervisor asap 
3) NRC (National Response Center) call within 15 minutes 1-800-424-

8802 
4) LEPC (Local Emergency Response Center) 935-2785 
5) HSERC (Hawaii State Emergency Response Commission) DOH 1-

808-586-4249 
6) Written response within 30 days to HSERC AND LEPC. 

 
Names or regular job titles of persons or departments who can be contacted for 
further information or explanation of duties under this plan. 
 
 
 
       Residence  Cell  
 
1. Clyde Young, Mechanical Engineer 959-1670  443-6978 
 
2. Daryl Ikeda, Chief of Operations  959-4622  938-2653 
 
3. Quirino Antonio, Deputy Manager  959-7772  938-1585 
 
4. Milton Pavao, Manager   966-8166  756-2610 
 



CHLORINE CYLINDER CHANGE OUT PROCEDURE 
 
 

 Prevention is the best way to handle a potential chlorine release.  
Therefore, the following standard operating procedures will be used for routine 
operations and for handling routine (incidental) releases of small amounts of 
chlorine: 
 

1. All containers of chlorine will be checked for leakage before being 
accepted for delivery from the supplier.  The containers will first be 
examined visually for discoloration.  Chlorine containers shall be 
checked for any obvious signs of leakage or suspected leakage, 
such as discolored (greenish) cylinder valves or caps.  If any 
discoloration is seen, the cylinder or container must not be used, 
and the supplier will be told immediately about the situation. 

 
The containers will then be checked with the ammonia test.  
Ammonia gas reacts with chlorine to produce a visible white cloud 
of ammonium chloride, thus pinpointing the source of any leaking 
chlorine.  Note that ammonia shelf life is only 2 years.  Replace 
ammonia if necessary prior to changing out cylinders. 
 
Prior to working on chlorine cylinder change out, the employee shall 
wear a long sleeve shirt or use DWS supplied long Nitrile gloves.  
In addition, a scba must be available per the chlorine label 
whenever the chlorinator is being worked on when attached to a 
chlorine cylinder or while changing out cylinders. 

 
2. A new lead gasket shall be used each time that a vacuum regulator 

(chlorinator) is installed on a cylinder or container valve. 
 

3. The vent and feed lines through which chlorine will flow shall be 
properly connected to the vacuum regulator (chlorinator) before the 
chlorine cylinder or container valve is opened.  Verify vent and feed 
lines are in good condition.  If in doubt, replace them. 

 
4. Check with ammonia for leaks after the vacuum regulator 

(chlorinator) is connected for use.  Occasional checks must also be 
made after installation to assure that no leak developed later. 

 
5. If a cylinder or container of chlorine appears empty and needs to be 

replaced, make sure that the chlorine cylinder or container valve is 
fully seated and closed before disconnecting the vacuum regulator 
(chlorinator). 

 



a. Always close the cylinder or container valve tightly, and 
check to make sure that it is properly seated. 

 
b. Before disconnecting the vacuum regulator (chlorinator), run 

the ejector unit to see if chlorine gas continues to flow past 
the rotometer.  This acts as a check to see if the valve is 
actually closed or if it is still slightly open.  If gas continues to 
flow past the rotometer, re-open and then recluse the 
cylinder or container valve tightly.  Tap the valve lightly with 
a cylinder wrench to seat the valve properly. 

 
If there is no evidence of gas flow on the rotometer and the 
red indicator on the vacuum regulator (chlorinator) is also 
displayed, the cylinder or container valve is fully closed and 
it can be disconnected. 

 
6. The following procedures shall be used if the vacuum regulator 

(chlorinator) malfunctions and fails to supply chlorine to the water 
systems: 

 
a. At least two (2) employees shall respond to disconnect the 

malfunctioning vacuum regulator (chlorinator) from the 
cylinder or container. 

 
b. Make sure that the chlorine cylinder or container valve is 

fully seated and closed by lightly tapping on the valve to 
loosen any rust or other particles from the valve seat area. 

 
c. One employee shall begin to loosen the bolt that clamps the 

vacuum regulator (chlorinator) to the cylinder or container.  A 
second employee shall have a vial of ammonia for use in 
checking for a continuing leak of chlorine.  Some residual 
chlorine may continue to come from the unit even though the 
valve is properly and tightly seated. 

 
d. If a positive reaction to the ammonia (white “smoke”) is 

observed continuously, quickly re-tighten the bolt and 
attempt to re-seal the vacuum regulator (chlorinator) to the 
cylinder or container.  Repeat by loosening the cylinder 
valve, tapping it lightly, and re-seating and re-tightening the 
chlorine valve.  Attempt to loosen the vacuum regulator 
(chlorinator) and check with ammonia to determine whether 
the chlorine cylinder or container is still leaking.  If it is not 
leaking, remove the vacuum regulator (chlorinator) and 
recap the chlorine cylinder or container valve and put the 
valve cover on. 



 
If the white “smoke” shows again when the ammonia is 
used, try to cap the valve with the cylinder valve cap nut 
while the chlorine cylinder valve is closed.  If this fails to top 
the leak of chlorine, refer to the Emergency Action Plan 
(HAZWOPER Plan) and call the Hawaii County Fire 
Department. 

 
7. Only materials which have been specifically approved for use with 

chlorine will be used. 
 

8. All piping and equipment need to be dry before chlorine is passed 
into it.  Water must never be used to detect or absorb leaking 
chlorine, and a leaking chlorine cylinder or container should never 
be placed into water. 

 
 

 



 



FINAL ENVIRONMENTAL ASSESSMENT/FONSI ‘ŌLA‘A #6 PRODUCTION WELL AND RESERVOIR 
 

 APPENDIX E 

  PAGE E-1 

APPENDIX E. ARCHAEOLOGICAL & LIMITED CULTURAL 
ASSESSMENT 





RC-0635 

An Archaeological and Limited Cultural 
Assessment for the Proposed Development of 
the Department of Water Supply’s ‘Ōla‘a No. 6 
Production Well and a 1.0 MG Reservoir  
 
(TMKs:3-1-8-01:045 and 050) 
 
Kalana of ‘Ōla‘a  
Puna District 
Island of Hawai‘i 
 

  

DRAFT VERSION 
PREPARED BY: 

 
Robert B. Rechtman, Ph.D. 

and 
Matthew R. Clark, B.A. 

 
 
 
 

PREPARED FOR: 
 

Planning Solutions, Inc. 
210 Ward Ave., Suite 330 

Honolulu, HI 96814 
 
 
 

July 2009 
 

 

 



 
 
 
 
 
An Archaeological and Limited Cultural Assessment for the 
Proposed Development of the Department of Water Supply’s 

‘Ōla‘a No. 6 Production Well and a 1.0 MG Reservoir 
 
 

(TMKs:3-1-8-01:045 and 050) 
 

 
 
 
 

Kalana of ‘Ōla‘a  
Puna District 

Island of Hawai‘i 
 
 
 
 
 
 
 
 
 

 

 



RC-0635 
 

EXECUTIVE SUMMARY 
At the request of Planning Solutions, Inc., on behalf of the County of Hawai‘i Department of Water Supply, 
Rechtman Consulting, LLC conducted an archaeological and limited cultural assessment of a 1.287 acre project 
area in the town of Mountain View, Kalana of ‘Ōla‘a, Puna District, Island of Hawai‘i. The Department of 
Water Supply intends to remove an existing 50,000 gallon water tank and associated infrastructure and replace 
it with a 1.0 million gallon water tank and associated infrastructure and further develop ‘Ōla‘a Production Well 
# 6. The study area is a portion of former Grant No. 4167, which was sold to W. D. Alexander Jr. in 1898. 
Several such grants exist in the area, and were historically used for either agricultural or ranching purposes. 
This study was undertaken in accordance with Hawai‘i Administrative Rules 13§13–284, and was performed in 
compliance with the Rules Governing Minimal Standards for Archaeological Inventory Surveys and Reports as 
contained in Hawai‘i Administrative Rules 13§13–276. According to 13§13-284-5 when no archaeological 
resources are discovered during an archaeological survey the production of an Archaeological Assessment 
report is appropriate. Compliance with the above standards is sufficient for meeting the historic preservation 
review process requirements of both the Department of Land and Natural Resources–State Historic 
Preservation Division (DLNR–SHPD) and the County of Hawai‘i Planning Department. The current study also 
assessed potential cultural impacts, and was prepared in support of an Environmental Assessment compliant 
with HRS Chapter 343. 

 Fieldwork for the current study was conducted on June 30, 2009 by Matthew R. Clark, B.A., under the 
direction of Robert B. Rechtman, Ph. D. There were no archaeological resources of any kind, nor were there 
any resources of a traditional cultural nature (landforms, vegetation, etc.) identified within the project area. 
‘Ōla‘a is a much storied and culturally sacred area. This is perhaps embodied today in the forest reserves 
(‘Ōla‘a and Pu‘u Maka‘ala); within which the state, through the Natural Area Reserves Program, is promoting 
the vibrancy of native species, attempting the elimination of invasive species (particularly waiawī), and 
supporting the exercise of traditional and customary practices. Although located in the general vicinity of the 
primary forests of ‘Ōla‘a, the current study area has already (historically and during modern times) been 
stripped of its native vegetation, and what remains is invasive species. Thus this property is not considered an 
integral aspect of ‘Ōla‘a’s traditional forest landscape. In fact, the abundance of waiawī along the margins of 
the study property could be considered a threat to the overall traditional landscape. As part of the current 
development the invasive plants at the margins of the property are slated for eradication, which from both a 
biological and cultural perspective could be considered as having a net positive effect on the overall landscape. 
 
 Given the negative findings of the current study with respect to archaeological and cultural resources, it is 
concluded that development of the proposed County of Hawai‘i Department of Water Supply ‘Ōla‘a #6 
production well and reservoir will not significantly impact any known historic properties or any cultural 
resources and practices of a traditional and customary nature. It is therefore recommended that no further 
historic preservation work or mitigation is needed. 
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INTRODUCTION 
At the request of Planning Solutions, Inc., on behalf of the County of Hawai‘i Department of Water Supply, 
Rechtman Consulting, LLC conducted an archaeological and limited cultural assessment of a 1.287 acre project 
area in the town of Mountain View, Kalana of ‘Ōla‘a, Puna District, Island of Hawai‘i (Figure 1). The project 
area consists of two separate parcels (TMKs:3-1-8-01:045 and 050) located adjacent to the northwestern edge of 
Highway 11 (Volcano Road), just north of the Mountain View School (Figure 2). The smaller parcel (TMK:3-1-
8-01:45; 0.146 acres) currently contains a 50,000 gallon water tank, a pump house, and two associated booster 
pump stations (Figure 3). It is bounded on all sides by an existing chain link fence that borders Highway 11 to 
the southeast and developed residential parcels on the three remaining sides. The larger parcel (TMK:3-1-8-
01:50; 1.141 acres) is a flag lot with a 20-foot wide access corridor that runs 293 feet from Highway 11 to the 
main body of the parcel. This parcel has been nearly completely grubbed and graded, and it currently contains 
the wellhead for ‘Ōla‘a Production Well No. 6 (Figure 4). It is bounded on all sides by developed residential 
parcels. The Department of Water Supply intends to remove the existing 50,000 gallon water tank and 
associated infrastructure from the smaller parcel and replace it with a 1.0 million gallon water tank and 
associated infrastructure next to ‘Ōla‘a Production Well # 6 on the larger parcel (Figure 5).  

 The study parcels are situated at an elevation of roughly 1,400 feet above sea level. The soil in the study 
area is classified as Ohia extremely stony silty clay loam (OSD), a well-drained silty clay loam that is 20 to 36 
inches thick (Sato et al. 1973). These soils formed in volcanic ash over fragmental ‘a‘ā lava that flowed from 
Mauna Loa Volcano approximately 5,000-10,000 years ago (Wolfe and Morris 1996). As mentioned above, 
nearly the entire project area has been subject to mechanical clearing and grading, and the resulting vegetation 
pattern is reflective of this previous land disturbance. Vegetation within the smaller parcel consists solely of a 
mowed grass lawn. The central portion of the larger parcel has been artificially leveled and covered with cinders 
(Figure 6). This area contains only sparse vegetation consisting of tall grasses and weeds. A large amount of 
push material has been deposited around the edges of the larger parcel and in the western corner. These areas 
contain a thick growth of waiawī (Psidium cattleianum) with a few larger weed trees and other smaller weeds 
also present. The access corridor leading to the larger parcel is covered in grasses and weeds with a few weed 
trees present, and it is lined along its northern edge by a thick growth of waiawī (Figure 7). The waiawī growing 
along the edges of the parcel follow an old wire fence line. 

 The subject parcels are portions of former Grant No. 4167, which was sold to W. D. Alexander Jr. in 1898. 
Several such grants exist in the area, and were likely used for either agricultural or ranching purposes. This 
survey was undertaken in accordance with Hawai‘i Administrative Rules 13§13–284, and was performed in 
compliance with the Rules Governing Minimal Standards for Archaeological Inventory Surveys and Reports as 
contained in Hawai‘i Administrative Rules 13§13–276. According to 13§13-284-5 when no archaeological 
resources are discovered during an archaeological survey the production of an Archaeological Assessment 
report is appropriate. Compliance with the above standards is sufficient for meeting the historic preservation 
review process requirements of both the Department of Land and Natural Resources–State Historic Preservation 
Division (DLNR–SHPD) and the County of Hawai‘i Planning Department. The current study was prepared in 
support of an Environmental Assessment compliant with HRS Chapter 343. 

 This report contains background information outlining the project area’s physical and cultural contexts, a 
presentation of previous archaeological/cultural work conducted in the vicinity of the current study parcels, and 
current survey expectations based on the information obtained from the previous work. Also presented is an 
explanation of the project’s methods and the findings of the archaeological field survey. 
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Figure 3. TMK:3-1-8-01:045, view to northwest from Highway 11. 
 

 
Figure 4. Existing wellhead on TMK:3-1-8-01:050, view to southeast. 
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Figure 5. Site plan map of the current project area. 
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Figure 6. Artificially leveled central portion of TMK:3-1-8-01:050, view to north. 
 

 
Figure 7. TMK:3-1-8-01:050, access corridor leading from Highway 11, view to northwest. 
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BACKGROUND STUDIES 
This section of the report describes and synthesizes prior archaeological, cultural, and historical studies that are 
relevant to the current project area; and provides a brief culture-historical background. 

Prior Archaeological Studies 
Reports on file at the DLNR-SHPD office indicate that six prior archaeological studies have been conducted 
within the kalana of ‘Ōla‘a. These studies include an archaeological reconnaissance survey of three planned 
flood control improvement areas in Mountain View Town located on all sides of the current project area (Dye 
1976), a field inspection of a 46.0 acre parcel (TMK:3-1-7-17:003) located to the northeast of the current 
project area (Rosendahl and Walker 1992), an archaeological assessment of a 52.2 acre parcel (TMK:3-1-8-
08:007) located to the south of the current project area (Haun and Henry 2006), archaeological monitoring for 
improvements to the Mountain View Elementary School lot (TMK:3-1-8-01:007) located across Highway 11 
slightly to the south of the current project area (Haun and Henry 2008; Runyon et al. 2008), and a field 
inspection of a 64.48 acre parcel (TMK:3-1-7-17:170) located to the north of the current project area (Escott 
2008). No archaeological resources were identified as a result of any of these previous studies. Dye noted that 
much of the land, with the exception of “the Ola‘a Forest Reserve and the small, scattered communities that 
make up Mountain View” (1976:2), was in sugarcane cultivation at the time of his study. Haun and Henry 
(2006) noted that the Old Volcano Trail was once the seaward boundary of their parcel, but that no physical 
remains of that roadway were still extant at the time of the study. Archaeological monitoring at the Mountain 
View Elementary School did not result in the identification of any subsurface cultural deposits, but it did 
provide a record of the typical soil stratigraphy in the vicinity of the current project area (see Haun and Henry 
2008; Runyon et al. 2008). 

 In addition to the six archaeological studies discussed above, McEldowney (1979) used limited 
archaeological site inventory data and historical documentary research to develop a predictive land use and 
settlement pattern model for the Hilo area (including a portion of ‘Ōla‘a up to Mountain View, the southern 
limit of the study area). McEldowney identified five cultural land use zones that were defined by elevation: (I) 
the Coastal Settlement Zone, (II) the Upland Agricultural Zone, (III) the Lower Forest Zone, (IV) the Rainforest 
Zone, and (V) the Subalpine or Montane Zone. The current project area falls within the Upland Agricultural 
Zone (50-1,500 feet above sea level) near the transition to the Lower Forest Zone (1,500-2,500 feet above sea 
level). The Upland Agricultural Zone was characterized by open grassland with scattered huts and adjacent 
garden plots and small groves of economically beneficial tree species. The open areas were maintained through 
the use of slash and burn agricultural techniques (McEldowney 1979). Archaeological feature types expected 
within this zone include temporary and permanent habitations, trails, agricultural complexes, shrines, and lava 
tubes. McEldowney notes that “the possibilities of remnant agricultural complexes could be high on both ash 
and older aa or pahoehoe substrates that have not been disrupted by historical agricultural practices” 
(19179:19). The Lower Forest Zone was primarily used for the gathering of forest resources such as wood, 
feathers, and fiber products, and the collection of supplemental food crops grown in small forest clearings. 
Archaeological feature types expected within this zone include temporary habitations, trails, shrines, and 
perhaps small agricultural complexes within forest clearings.  

Culture-Historical Background 
This section summarizes the general cultural history of ‘Ōla‘a. For a more in-depth historical background the 
reader is referred to Maly and Maly (2004) and McGregor (2007). ‘Ōla‘a is a sub-region (kalana) of the District 
of Puna. As Maly and Maly explain, “the land of ‘Ōla‘a stood alone, almost independent of the other lands 
adjoining it in Puna, though it had no ocean frontage — being cut off by Kea‘au and Waiākea” (2004:6). The 
name ‘Ōla‘a itself connotes sacredness (its root being “la‘a” meaning sacred, holy, set apart or reserved as for 
sacred purposes; Pukui and Elbert 1986), and in native tradition it is a land famed for its sacred spaces, forests, 
birds, and olonā resources (Maly and Maly 2004). An ancient chant in the collection of Ho‘ohila Kawelo (Kepā 
Maly, curator) tells of the relationship between men and birds in the uplands of ‘Ōla‘a: 
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Ka Uka holo kia ahi manu ‘Ōla‘a 

I pō e noe ka uahi noe I ka nahele, 

Nōhenohea ka makani ‘ūhau pua,  

He pua ‘oni ke kanaka, he mea laha‘ole… 

(Maly and Maly 2004:6) 

The birds fly like flaming darts to the 
uplands of ‘Ōla‘a, 
Where the mist and smoke darken the 
forest, 
Spread out by the breeze which lays out the 
blossoms, 
Man is like a flower, roving about, 
something that is irreplaceable… 
 
 

 When the brother and sister gods Kūka‘ōhi‘alaka and Kauakuahiwi took human form and came to Hawai‘i 
from Kahiki (the ancestral homeland) they settled in Kea‘au and ‘Ōla‘a respectively (Beckwith 1970). 
Kūka‘ōhi‘alaka (Kū) lived at the shore of Kea‘au with his wife, and Kauakuahiwi lived in the uplands of ‘Ōla‘a 
with her husband and children. Kū’s wife was stingy, however, and denied Kauakuahiwi and her family fish 
from the ocean. Unable to eat, Kauakuahiwi turned her family into rats, and herself into a spring of water. When 
Kū heard of this he went to the spring and turned himself into an ‘ōhi‘a tree. The spring and tree are one of the 
storied places of ‘Ōla‘a, said to be along an ancient trail to the volcano, near the thirteen mile marker of the Old 
Volcano Road (Maly and Maly 2004).  

 Native traditions and historical accounts of ‘Ōla‘a describe it as a place for canoe making and bird hunting. 
The tradition of Pikoiaka‘alalā, written by S. M. Kaui and printed in the Hawaiian language newspaper Ku 
Okoa between December 16, 1865 and March 10, 1866 (translated by Kepā Maly), provides detailed narratives 
describing customary practices in the upland forests of ‘Ōla‘a (in Maly and Maly 2004:8-19). Pikoiaka‘alalā 
was a kūpua (a being with supernatural powers and the ability to change body forms) who was skilled at the 
Hawaiian art of pana pua (shooting with a bow and arrow). He was born to ‘Alalā and Koukou on the Island of 
Kaua‘i. In this tradition, set in the 1500s, Pikoiaka‘alalā travels the islands competing against other archers, 
shooting rats and birds from great distances. He arrives on the island of Hawai‘i at a time when Keawenui a 
‘Umi, the chief of Hawai‘i Island, is in need of help getting rid of two supernatural ‘elepaio birds that are 
continually interrupting the work of canoe makers at a clearing in the uplands of ‘Ōla‘a called Kalehaupueo. 
The birds perched on a large koa tree and when they heard the striking of the adzes shaping the canoes they 
would fly down and call out: “Say Keawenui a ‘Umi! Leave it behind, it is a bad canoe, a canoe that will 
shatter, a rotted hull” (Maly and Maly 2004:10). Keawenui a ‘Umi had already enlisted the help of Mainele, a 
champion archer from the island of O‘ahu, and promised him the hand of his beautiful daughter Keakalaulani if 
he could get rid of the birds. Mainele was boastful of his skill, but was unable to kill the two birds. 
Pikoiaka‘alalā, in the meantime, befriended Waiākea, a steward of the chief, and unbeknownst to Keawenui a 
‘Umi took up residence with him in Hilo.  

 While staying in Hilo, Pikoiaka‘alalā shoots many birds in the uplands of ‘Ōla‘a that feed on the lehua 
blossoms (including the ‘Ō‘ō, ‘I‘iwi, ‘Ō‘ū, ‘Akakane, ‘Amakihi, and the Mamo), and gives them to the chief for 
food. When Mainele fails to kill the supernatural ‘elepaio birds, Pikoiaka‘alalā sets out for Kalehaupueo, and on 
the way he stops at a trailside resting place called Mahina‘akaaka along the trail that ascends to ‘Ōla‘a. There he 
shoots a large rat (‘iole) named ‘Aki‘akia‘iole, and according to S. M. Kaui ‘Aki‘akia‘iole is now one of the 
storied places of ‘Ōla‘a (Maly and Maly 2004). Further along the trail he stops at a place called Makaulele 
where he sees the perfect fullness of the red lehua and white lehua blossoms, and he gathers the fragrant palai 
(Microlepia setosa) and maile luali‘i (f. angusta). Upon reaching Kalehaupueo, Pikoiaka‘alalā kills the two 
birds with a single arrow while Waiākea strikes down Mainele and his four companions. Keawenui a ‘Umi then 
tells Pikoiaka‘alalā that he can wed his daughter, and that he will inherit his kingdom. 

 Theodore Kelsey, a historian born in Hilo in the late 1800s, recorded that ‘Ōla‘a was a land of bird catchers 
(Maly and Maly 2004). In 1921, many of the traditional bird catching techniques specific to ‘Ōla‘a and the Hilo 
area were related to him by an elder Hawaiian man named Rev. Henry B. Nālimu, who was born in Hilo in 
1835. The techniques described included snaring or trapping birds on branches or lehua blossoms using snares, 
nets, or bird lime made from breadfruit sap and kukui nut. In these accounts, the birds that were collected for 
their feathers were not killed and eaten, but the needed feathers were plucked, and the birds were released (Maly 
and Maly 2004). The feathers were used to make lei, cloaks, and other emblems of Hawaiian royalty. The ‘Ō‘ō, 
‘I‘iwi, ‘Ō‘ū, and ‘Akakane were the specific birds mentioned in the accounts of Rev. Nālimu. 
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 Written accounts describing lands in the vicinity of ‘Ōla‘a are contained in the journals, letters, and articles 
of many of the early European visitors to Hawai‘i Island (see Maly and Maly 2004). These accounts typically 
describe the trailside lands as the visitors passed through the area on their way between Hilo and Kīlauea or 
Mauna Loa. Archibald Menzies, a botanist who visited Hawai‘i in 1793-1794 with Captain Vancouver, wrote 
during an ascent of Mauna Loa of ceremonial sites along the trails in the forests: 

So bigoted are these people to their religion that here and there, on the sides of the path, 
they have little Morais [shrines], or spots consecrated to their Diety, which none of them 
ever pass without leaving something─let it be ever so trifling─to obtain his good will, 
and they were highly delighted, indeed, when we followed their example in throwing a 
nail or a few beads, or a piece of tapa, before their Diety, which the women were not 
allowed to pass without uncovering their breasts or shoulders. [Menzies 1920:85] 

 The most traveled route between Hilo and Kīlauea was the Volcano Trail. McEldowney (1979), citing 
several historical sources (Pickering 1840-41; Bloxam 1925; Macrae 1922; Douglas 1914; Stewart 1970; Ellis 
1963), describes this trail as it would have appeared during the first part of the nineteenth century. In the 
vicinity of the current project area, McEldowney describes the trail as follows: 

…From here [Kurtistown vicinity] to Mountain View or just beyond the “halfway 
house,” the trail crossed on to an extensive Kīlauea pahoehoe flow and continued along 
its western margin, which abutted mostly ash-covered Mauna Loa flows. The route of 
this old trail basically corresponds to the Ōla‘a-Kea‘au boundary line on the current 
U.S.G.S. maps. Descriptions of scattered, stunted trees, mixed with ferns, grasses, 
‘ōhelo (Vaccinium sp.), and low shrubs, sound typical of pioneer or early successional 
plant communities. When compared to the previous portion of the trail, ferns became 
more dominant, pia disappeared, and scattered clumps of woods, probably small 
kīpūkas, replaced the groves. 

…the woods started one or two miles SE and NW of the path, giving it the appearance 
of an unwooded corridor. Several villages, as well as scattered huts along the forest 
edge, were reported without much detail other than the presence of fertile soil and a 
burial cave marked with poles. Most describe leaving this open stretch somewhere 
beyond the “halfway house” by entering a thick forest, which Pickering [1840-41] 
placed at 1,500 ft elevation. [McEdowney 1979:20] 

 As a result of the Māhele of 1848, the kalana of ‘Ōla‘a was relinquished by Kaunuohua to King 
Kamehameha III and Retained as Crown Land (Maly and May 2004). One Land Commission claim was made 
for a kuleana within ‘Ōla‘a, but it was not awarded. Following the Māhele, the Kingdom of Hawai‘i began 
selling parcels of Government Land to interested parties. Between 1852 and 1915, 275 land grants and patents 
were issued in ‘Ōla‘a (McGregor 2007).  

 Life ways in Hawai‘i were rapidly changing during the early Historic Period. The following historical 
passage presented in Holmes (1985) and cited in McGregor (2007) summarizes how these changes had affected 
the ‘Ōla‘a area at the end of the nineteenth century: 

Some fifty years ago about 1,000 natives were living on the margin of the virgin forest 
and Pahoe-hoe rock along the trail connecting Hilo town with the crater Kilauea, island 
of Hawai‘i, in a spot corresponding to the present 22-mile mark of the Volcano road. 
Making of “kappa” out of “mamake” bark, of olona fiber for fishing nets out of 
Touchardia latifolia, and capturing “O-U” birds for the sake of the few precious yellow 
feathers under the wings, of which luxurious royal garments were manufactured─those 
were the industries on which they lived. 

 For the reasons common to all the native population of the islands, viz., the 
introduction of new germs of disease─syphilis, leprosy, tuberculosis, smallpox etc.─this 
settlement gradually dwindled away, and in 1862 the few surviving members migrated 
to other localities. At present only patches of wild bananas taro, and heaps of stones 
scattered in the forest indicate the places of former habitation and industry. I have heard, 
however, that as late as the seventies Kalakaua still levied a tax on olona fiber he sold at 
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high prices to Swiss Alpine clubs, who valued it for its light weight and great strength. 
(McGregor 2007:163) 

 In 1866, two requests were made of J. O. Dominis, agent of Crown Lands, for the lease of ‘Ōla‘a lands in 
order to gather pulu (fiber) from the hapu‘u (tree fern). The first request came from Thomas Spencer (April 23, 
1866), who also wished to run cattle on the land, and the second from two native applicants, Kaaukai and Kaaua 
(September 18, 1866), who wished only the “pulu privileges…Birds & awa, to be reserved” (in Maly and Maly 
2004:42). It is not clear if either request was granted.  

 In 1873, the Boundary Commission began conducting hearings to determine the boundaries of lands 
awarded to Ali‘i, Konohiki, and foreigners during the Māhele. The informants were generally old native 
residents of the lands in question that had knowledge of the boundaries. The testimonies concerning ‘Ōla‘a and 
the neighboring lands of Kea‘au, Keauhou, and Waiākea contain numerous references to named places along 
the boundaries of ‘Ōla‘a, including groves of trees, ponds, trails, roads, old villages, and peoples’ houses (see 
Maly and Maly 2004:42-68).  

 Under the Land Act of 1895, the Crown Lands were further opened up to homesteading, and in 1898 a 
large portion of ‘Ōla‘a was divided into homestead lots. Many of these were quickly purchased and used for 
coffee cultivation (McEldowney 1979; McGregor 2007). The current study parcels are both portions of former 
Grant No. 4167, purchased by W. D. Alexander Jr. in 1898. It seems likely that this individual was the son of 
Professor W. D. Alexander, the Surveyor General of Hawai‘i during the middle to late 1800s; who, among other 
duties, was responsible for the survey of the grant parcels sold in ‘Ōla‘a (Figure 8). 

 During the twentieth century economic development in Puna centered on the sparsely populated inland 
areas such as ‘Ōla‘a and Pāhoa (McGregor 2007). At the turn of the century coffee and ranching were thriving 
industries, but sugarcane and other agricultural crops were also burgeoning commodities. As Baldwin writes in 
1908: 

The Olaa section of Puna is a fine agricultural region, but owing to the want of a market, 
small truck farming does not pay. However, vanilla, tobacco, pineapples, and bananas 
grow well; and the rubber industry is destined to be an important one, as the climate is 
particularly well adapted to the growth of rubber trees. The cultivation of coffee in Olaa 
has been abandoned, as the trees did not thrive. 

 All the lower lands of Olaa are planted with the cane of the Olaa Sugar Company. 
This is one of the largest plantations on Hawaii, and occupies nearly all of the available 
cane land of the Puna district… (Baldwin 1908:78-79)  

 Sugar soon became the dominate industry in ‘Ōla‘a, as other industries (with the exception of ranching) 
failed (McEldowney 1979). The town of Mountain View grew with the sugar trade, as immigrant laborers were 
imported from Japan, Puerto Rico, and the Philippines to work on the sugar plantation (McGregor 2007). The 
town grew out of the ‘Ōla‘a Homestead Lots in the vicinity of the current project area (see Figure 8). Housing 
and other infrastructure was provided for the workers by the sugar company. The Mountain View school was 
established in 1902. Railroad lines for the transportation of sugarcane ran from Mountain View to the mill at 
‘Ōla‘a (Kea‘au) and then onto Hilo. The sugar industry thrived in Mountain View until the Puna Sugar 
Company closed its doors in 1984.  
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Figure 8. Portion of a 1901 Hawai‘i Territory Survey Map showing the ‘Ōla‘a Homestead Lots. 

 

CURRENT PROJECT EXPECTATIONS 
Based on location and elevation, the current project area falls within the Upland Agricultural Zone (Zone II) as 
defined by McEldowney (1979). Archaeological expectations for this zone include Precontact habitation sites, 
trails, agricultural complexes, shrines, and lava tubes. Given the history of sugarcane cultivation and residential 
development in Mountain View Town, however, it is unlikely that any Precontact features will still be extant. 
Historic features related to sugarcane cultivation or residential use of the area, may have once existed on the 
parcels, and could still be present along the edges of the larger parcel (TMK:3-1-8-01:050) in areas that were 
not disturbed by modern land clearing. All of the previous archaeological studies conducted in the vicinity of 
the current project area that were reviewed for as part of the present study reported no findings. Additionally, no 
resources (landforms, vegetation, etc.) of a traditional cultural nature are expected to exist within the current 
study area boundary. 

 11



RC-0635 

ARCHAEOLOGICAL FIELDWORK 
Matthew R. Clark, B.A., under the direction of Robert B. Rechtman, Ph. D., conducted a visual inspection of 
the 1.287 acre project area on June 30, 2009. The inspection of TMK:3-1-8-01:045, which contains the existing 
water tank, was limited to observations and photographs taken from Highway 11 through the fence. The 
inspection of TMK:3-1-8-01:050 was accomplished through the use of meandering pedestrian transects. Owing 
to the extensive land disturbance that has occurred on that parcel, ground visibility is excellent except along the 
extreme northern, eastern, and southern boundaries of the parcel where pushed soil debris and thick waiawī 
growth are present. These areas were inspected at several locations along each boundary where access was 
possible. As a result of the pedestrian survey, no archaeological resources of any kind were observed on the 
surface of the project area, and the likelihood of encountering subsurface archaeological resources is extremely 
remote given the geology of the area and the amount of previous land disturbance that has occurred. Also, there 
were no resources (landforms, vegetation, etc.) of a traditional cultural nature observed within the project area. 

DISCUSSION OF CULTURAL PROPERTIES AND 
PRACTICES 
The background research identifies the kalana of ‘Ōla‘a as a much storied and culturally sacred area. This is 
perhaps embodied today in the forest reserves (‘Ōla‘a and Pu‘u Maka‘ala); within which the state, through the 
Natural Area Reserves Program, is promoting the vibrancy of native species, attempting the elimination of 
invasive species (particularly waiawī), and supporting the exercise of traditional and customary practices. As 
Maly and Maly (2004:ii) conclude, “in the traditional context . . . we find that the forests and mountain 
landscapes—the native species, and the intangible components therein—are a part of a sacred Hawaiian 
landscape. Thus, the landscape itself is a highly valued cultural property.” Although located in the general 
vicinity of the primary forests of ‘Ōla‘a, the current study area has already (historically and during modern 
times) been stripped of its native vegetation, and what remains is invasive species. Thus this property is not 
considered an integral aspect of ‘Ōla‘a’s traditional forest landscape. In fact, the abundance of waiawī along the 
margins of the study property could be considered a threat to the overall traditional landscape. As part of the 
current development the invasive plants at the margins of the property are slated for eradication, which from 
both a biological and cultural perspective could be considered as having a net positive effect on the overall 
landscape. 

CONCLUSION AND RECOMMENDATIONS 
Given the negative findings of the current study, it is concluded that development of the proposed County of 
Hawai‘i Department of Water Supply ‘Ōla‘a #6 production well and reservoir will not significantly impact any 
known historic properties or any cultural resources and practices of a traditional and customary nature. It is 
therefore recommended that no further historic preservation work or mitigation is needed. 
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Introduction 
 
The County of Hawai‘i Department of Water Supply (DWS) proposes to convert an existing 
exploratory well on its ‘ la‘a #6 site to a production well and to construct a new 1.0 million 
gallon (MG) reservoir on approximately 1.1 acres of land that is identified as TMK: 1-8-001:0045 
& 50, 1-6-003:087, 1-7-006:033, and 1-8-008:018 (Figure 1). The project site is located in 
Mountain View, Puna District, Island of Hawai‘i.  
 
This report summarizes the findings of the botanical, avian and mammalian surveys that were 
conducted on the project site on July 21, 2009 as part of the environmental disclosure process. 
The primary purpose of the surveys was to determine if there were any botanical, avian or 
mammalian species currently listed as endangered, threatened, or proposed for listing under either 
the federal or the State of Hawai‘i’s endangered species programs on, or within the immediate 
vicinity of the well and reservoir site. Federal and State of Hawai‘i listed species status follows 
species identified in the following referenced documents (Division of Land and Natural 
Resources (DLNR) 1998, Federal Register 2005, U. S. Fish & Wildlife Service (USFWS) 2005, 
2009).  
 
Avian phylogenetic order and nomenclature follows The American Ornithologists’ Union Check-
list of North American Birds 7th Edition (American Ornithologists’ Union 1998), and the 42nd 

through the 50th supplements to Check-list of North American Birds (American Ornithologists’ 
Union 2000; Banks et al. 2002, 2003, 2004, 2005, 2006, 2007, 2008, Chesser et al., 2009). 
Mammal scientific names follow Mammals in Hawaii  (Tomich 1986). Higher native and 
naturalized plant names follow Manual of the Flowering Plants of Hawai‘i (Wagner et al., and 
Wagner and Herbst, 1990, 1999). Place names follow Place Names of Hawaii (Pukui et al., 
1974). 
 
Hawaiian and scientific names are italicized in the text. A glossary of technical terms and 
acronyms used in the document, which may be unfamiliar to the reader, are included at the end of 
the narrative text on Page 13. 
 
General Project Description 
 
The roughly 1.1-acres site is a flag-lot located on the north side of Hawaii Belt Road, (State 
Route 11), just northeast of the Mountain View School at an approximate elevation of 420 meters 
(1,378-feet) above sea level (Figure 1). The lot has been bulldozed and compacted, and contains a 
capped test well (Figure 2). A nearby 0.05 MG tank and support equipment will be demolished. 
The project includes construction of a control building, remote communications equipment, and 
associated control valves. Additionally, an approximately 89 meter (285 feet) long access road 
will be built connecting the flag-lot with the Hawaii Belt Road. The project will provide a new 
source of potable water, increase the reliability of the ‘ la‘a Water System, and allow remote 
control of the facilities from the Hilo base yard.  
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Figure 2. ‘Ōla‘a well site, with test well surrounded by construction fencing 

 
 
Botanical Survey Methods 
 
A reconnaissance level botanical survey was conducted within the site, primarily to characterize 
the vegetation present and to determine whether there were any botanical species currently listed 
or proposed for listing under either federal or State of Hawai‘i endangered species statutes were 
present on the site. A species list was kept of all species recorded; these data are presented in 
Table 1. 
 
Botanical Survey Results 
 
I recorded 27 species of plants on the site (Table 1). One species, hāpu‘u (Cibotium chamissoi) is 
endemic to the Hawaiian Islands and two others, pala‘ā (Sphenomerus chinensis), and manyspike 
flatsedge (Cyperus polystachyos) are indigenous to the islands. The remaining 24 species 
recorded are all considered to be alien, naturalized species (Table 1). No species currently listed, 
or proposed for listing under either the federal or State of Hawai‘i endangered species statutes 
was recorded on the site. 
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Table 1 - Plants Recorded on the ‘Ōla‘a Well Site 

 
Scientific Name Common Name ST 

FERNS & FERN ALLIES 
 
DICKSONIACEAE   
 Cibotium chamissoi Kaulf. hāpu`u E 
LINDSAEACEAE   
 Sphenomerus chinensis (L) Maxon pala‘ā Ind 
NEPHROLEPIDACEAE   
 Nephrolepis multiflora (Roxburgh) Jarrett ex Morton common sword fern N 

 
FLOWERING PLANTS 

DICOTYLEDONES 
AMARANTHACEAE 
 Altenanthera pungens  Kunth khaki weed N 
APIACEAE 
 Centella asiatica (L.) Urb Asiatic pennywort N 
ASTERACEAE (COMPOSITAE) 
 Bidens pilosa L. beggar’s-tick N 
 Hypochoeris radicata L. hairy cat’s ear N 
 Pluchea carolinensis Jacq.) G Don sourbush N 
EUPHORBIACEAE 
 Macaranga mappa bingabing N 
FABACEAE 
 Desmodium cf. incanum DC Spanish clover N 
 Crotalaria pallida Aiton Smooth rattlepod N 
 Melilotus alba Medik. white sweet clover N 
 Mimosa pudica L. Sensitive plant N 
MYRTACEAE 
 Tibouchina herbacea  (DC) Cogn. glory bush N 
 Psidium cattleianum Sabine strawberry guava N 
 Psidium guajava L. common guava N 
POLYGONACEAE 
 Polygonum capitatum F. Ham. common knotweed N 
PRIMULACEAE 
 Anagalis arvensis L. scarlet pimpernel N 
ULMACEAE 
 Trema orientalis L. Blum Gunpowder tree N 
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Table 1 Continued 

Scientific Name Common Name ST 
MONOCOTYLEDONES 

 
ARACEAE 
 Epipremnum pinnatum (L.) Engl. Pothos vine N 
CYPERUS 
 Cyperus polystachyos manyspike flatsedge Ind 
ORCHIDACEAE   
 Arundina graminifolia (D. Don) Hochr. bamboo orchid N 
POACEAE (GRAMINEAE)   

 Dactylis glomerata L. cocksfoot N 
 Melinus minutiflora P. Beauv. molasses grass N 

 Sacciolepis indica (L.) Chase Glenwood grass N 
 Schizachyrium condensatum (Kunth) Ness tufted beardgrass N 
ZINGIBERACEAE   
 Hedychium cornorarium Koenig white ginger N 

 
KEY TO TABLE 1 
 

ST Status 
E Endemic – native and unique to the Hawaiian Islands 

Ind Indigenous – native to the Hawaiian Islands, but also found elsewhere naturally 
N Naturalized – an alien species now naturalized in the Hawaiian Islands 

 
 
Avian Survey Methods 
 
A record was kept of all avian species detected while within the project site. Additionally, two 
eight-minute point counts were made at opposite ends of the property. Field observations were 
made using Leitz 10 X 42 binoculars, and by listening for vocalizations. Counts took place 
between 08:30 a.m. and 10:00 a.m., the peak of daily bird activity. Time not spent counting was 
used to search the study site for species and habitats that were not detected during count sessions. 
 
Avian Survey Results 
 
During the course of the avian survey I recorded 58 individual birds of 11 separate species 
representing nine families. All 11 species recorded are considered to be alien to the Hawaiian 
Islands (Table 2).  
 
Avian diversity and densities were relatively low, though in keeping with the depauperate state of 
the remaining vegetation present on the site. Japanese White-eyes (Zosterops japonicus) 
accounted for slightly more than 38 percent of the total number of birds recorded.  
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No avian species currently listed as endangered, threatened, or proposed for listing under either 
the federal or the State of Hawai‘i’s endangered species programs were detected during the 
course of either of these surveys. 
 
 

Table 2  - Avian Species Detected Within ‘Ōla‘a Well Site 
 

Common Name Scientific Name ST RA 
    
 COLUMBIFORMES   
 COLUMBIDAE - Pigeons & Doves   
Spotted Dove  Streptopelia chinensis A 1.00 
Zebra Dove  Geopelia striata  A 3.50 
    
 PASSERIFORMES   
 ZOSTEROPIDAE - White-eyes   
Japanese White-eye  Zosterops japonicus  A 10.00 
 TIMALIIDAE - Babblers   
Hwamei Garrulax canorus A 3.50 
 STURNIDAE - Starlings   
Common Myna  Acridotheres tristis  A 2.50 
 CARDINALIDAE - Cardinals Saltators & Allies    
Northern Cardinal Cardinalis cardinalis  A 1.50 

 
FRINGILLIDAE - Fringilline and Carduleline Finches & 

Allies   
 Carduelinae - Carduline Finches   
House Finch Carpodacus mexicanus  A 0.50 
Yellow-fronted Canary  Serinus mozambicus  A 0.50 
 PASSERIDAE - Old World Sparrows   
House Sparrow  Passer domesticus  A 3.50 
 ESTRILDIDAE - Estrildid Finches   
 Estrildinae - Estrildine Finches   
Nutmeg Mannikin  Lonchura punctulata  A 2.50 

 
KEY TO TABLE 2 
 

ST Status 

A Alien – Introduced to the Hawaiian Islands by humans 
RA Relative Abundance –Number of birds detected divided by the number of count stations (2) 

 
 
Mammalian Survey Methods 
 
All observations of mammalian species were of an incidental nature. With the exception of the 
endangered Hawaiian hoary bat (Lasiurus cinereus semotus), or ‘ōpe‘ape‘a as it is known locally, 
all terrestrial mammals currently found on the Island of Hawai‘i are alien species, and most are 
ubiquitous. The survey of mammals was limited to visual and auditory detection, coupled with 
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visual observation of scat, tracks, and other animal sign. A running tally was kept of all vertebrate 
species observed and heard within the study area.  
 
Mammalian Survey Results  
 
No mammalian species were seen during the course of this survey. Several dogs (Canis f. 
familiaris) were heard barking from house lots located both to the east and west of the study site. 
 
Discussion 
 Botanical Resources 
 
A total of 27 species of plants was recorded on the site, three of which are native. All three of the 
native species recorded, hāpu‘u, pala‘ā and manyspike flatsedge are relatively common species. 
The remaining species recorded are all considered to be alien to the Hawaiian Islands. 
 
The bulk of the well and reservoir site was previously graded and compacted during the 
development of the exploratory well. From the remaining very narrow band of vegetation present 
around three sides of the site it is apparent the lot was formerly covered with a dense stand of 
strawberry guava, with a mix of grasses, white ginger and ferns on the edges and in openings in 
the guava stand. The former and current vegetation on the site is typical of highly disturbed areas 
in the general project area. The further removal of the existing vegetation on the site will not 
affect any listed species, neither will it result in significant impacts to native vegetation within the 
greater Mountain View/‘Ōla‘a area. 
 
 Avian Resources 
 
All 11 avian species detected during the course of this survey are considered to be alien to the 
Hawaiian Islands. Avian diversity and densities were low, as is to be expected given the current 
highly degraded habitat present on the site. 
 
Although not detected during this survey it is possible that the endemic endangered Hawaiian 
Hawk (Buteo solitarius) uses resources within the general project area on a seasonal basis. 
Hawaiian Hawks are currently found in nearly all habitats on the island that still have some large 
tree components. They are regularly seen foraging in the general project area. Hawk densities are 
highest in mature, native species dominated forests, with grassy under-stories. This habitat, with 
high amounts of forest edge, supports large populations of game birds and the four species of 
introduced rodents known from the island, all of which are prey items for the hawk. Additionally, 
this type of habitat also provides numerous perches and nesting sites suitable for this species 
(Klavitter 2000). 
 
The Hawaiian Hawk, or ‘io, is the only extant falconiforme in Hawai‘i. It is currently endemic to 
the Island of Hawai‘i. Sub-fossil remains indicate that it was also formerly found on Moloka‘i 
and Kaua‘i (Olson & James 1997). Several incidental unconfirmed sightings of this species exist 
from Kaua‘i (Dole 1879, Beaglehole, 1967) and Maui (Banko 1980c). This species was first 
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mentioned in the western literature by Cook and King in 1784 and was scientifically described by 
Peale in 1848 from a specimen collected in “Kealakekua” (Medway 1981, Peale 1848).  
 
Current population estimates based on John Klavitter’s research extrapolates that there are 
currently 1,450 Hawaiian Hawks that, in his estimation, is equal to or higher than what was 
present in pre-contact times (Klavitter 2000). The Hawaiian Hawk breeding season starts in late 
March, chicks hatch in May, and begin to fledge in July (Griffin et al. 1998). Although hawks use 
resources in most forest habitats they usually nest in ‘ōhi‘a trees (Metrosideros polymorpha). Of 
112 nests found during the 1998 and 1999 nesting seasons, 82 percent of the nests were located in 
‘ōhi’a trees (Klavitter 2000). There are no appropriate nesting trees present on the project site for 
this species. The USFWS published a proposed rule to delist the Hawaiian Hawk in the Federal 
Register on August 6, 2008. The proposal is still open (Federal Register 2008). 
 
It is also possible that small numbers of the endangered endemic Hawaiian Petrel (Pterodroma 
sandwichensis), or ua‘u, and the threatened Newell’s Shearwater (Puffinus auricularis newelli), 
or ‘a‘o, over-fly the project area between the months of May and November (Banko 1980a, 
1980b, Day et al. 2003a, Harrison 1990). There is no suitable nesting habitat within or close to 
the proposed project site for either of these pelagic seabird species. 
 
Hawaiian Petrels were once common on the Island of Hawai‘i (Wilson and Evans 1890–1899). 
This pelagic seabird reportedly nested in large numbers on the slopes of Mauna Loa and in the 
saddle area between Mauna Loa and Mauna Kea (Henshaw 1902), as well as at the mid to high 
elevations of Mount Hualālai. It has, within recent historic times, been reduced to relict breeding 
colonies located at high elevations on Mauna Loa and, possibly, Mount Hualālai (Banko 1980a, 
Banko et al. 2001, Cooper and David 1995, Cooper et al. 1995, Day et al. 2003, Harrison 1990, 
Hue et al. 2001, Simons and Hodges 1998).  
 
Newell’s Shearwaters, another pelagic seabird species were formerly common on the Island of 
Hawai‘i (Wilson and Evans 1890–1899). This species breeds on Kaua‘i, Hawai‘i and Moloka‘i in 
extremely small numbers. Newell’s Shearwater populations have dropped precipitously since the 
1880s (Banko 1980b, Day et al., 2003b). This species nests high in the mountains in burrows 
excavated under thick vegetation, especially uluhe (Dicranopteris linearis) fern.  
 
The primary cause of mortality in both Hawaiian Petrels and Newell’s Shearwaters is thought to 
be predation by alien mammalian species at the nesting colonies (U.S. Fish & Wildlife Service 
1983, Simons and Hodges 1998, Ainley et al. 2001). Collision with man-made structures is 
considered to be the second most significant cause of mortality of these seabird species in 
Hawai‘i. Nocturnally flying seabirds, especially fledglings on their way to sea in the summer and 
fall, can become disoriented by exterior lighting. When disoriented, seabirds often collide with 
manmade structures, and if they are not killed outright, the dazed or injured birds are easy targets 
of opportunity for feral mammals (Hadley 1961, Telfer 1979, Sincock 1981, Reed et al. 1985, 
Telfer et al. 1987, Cooper and Day 1998, Podolsky et al. 1998, Ainley et al. 2001).  
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Mammalian Resources 
 
The findings of the mammalian survey are not unexpected, as small lots in developed areas in the 
area usually do not host many mammalian species.  
 
Although, no Hawaiian hoary bats were detected during the course of this survey, it is probable 
that bats do occasionally use resources within the general project area. Hawaiian hoary bats are 
regularly seen in the Mountain View/‘Ōla‘a area on a seasonal basis (David 2009). Unlike 
nocturnally flying seabirds, which sometimes collide with man-made structures, bats are uniquely 
adapted to avoid collision with most obstacles, man-made or natural. They navigate and locate 
their prey primarily by using ultrasonic echolocation, which is sensitive enough to allow them to 
locate and capture small volant insects at night.  
 
Recent research on this species has shown that the species is present on the Island of Hawaii on a 
seasonal basis in almost all areas on the Island where dense vegetation and tree cover is present. 
The research also indicates that the bat is a human commensal species often associated with tree 
farms and other agricultural efforts, they are also attracted to outdoor lights which attract volant 
insects on which this species forages (Bonaccorso et al. 2004, 2007). 
 
Although none of the four established alien rodents known from the Island of Hawaii were 
detected during the course of this survey it is probable that roof rat (Rattus r. rattus), Norway rat 
(Rattus norvegicus), Polynesian rat (Rattus exulans hawaiiensis), and European house mice (Mus 
musculus domesticus), use resources within the general project area.  
 
Potential Impacts to Protected Species 
 

Hawaiian Petrel and Newell’s Shearwater 
The only potential impact that the development of this site could pose to Hawaiian Petrels and 
Newell’s Shearwaters is an increased threat that birds could be downed after becoming 
disoriented by outdoor lighting that may be installed as part of the proposed action. However, as 
no such lighting is planned, there appears to be no risk to these species.   
 

Hawaiian Hawk 
It is not expected that the further development of the site will result in deleterious impacts to 
Hawaiian Hawks, as most of the vegetation has already been cleared, and there are no suitable 
nesting trees within the action area. 
 

Hawaiian Hoary Bat 
The principal potential impact that the further development of this site poses to bats is during the 
clearing and grubbing phases of construction. The removal of the narrow line of dense vegetation 
on three sides of the site may temporarily displace individual bats. As bats use multiple roosts 
within their home territories the potential disturbance resulting from the removal of the remaining 
vegetation line is likely to be minimal. Hawaiian hoary bats are thought to be less able to vacate a 
roost tree rapidly during the pupping season when adult females carry their pups with them. 



 

 
‘Ōla‘a Production Well Biological Surveys, 2009    12 

Potential adverse effects from such disturbance can be avoided or minimized by not clearing 
between April 15 and August 15, the period in which bats potentially may be carrying young. 
 
Conclusions 
 
The modification of the current habitat on the ‘Ōla‘a #6 site is not expected to result in significant 
impacts to any botanical, avian or mammalian species currently listed as threatened, endangered 
or proposed for listing under either the Federal, or State of Hawai‘i endangered species programs. 
Furthermore, the development of the site is not expected to have a significant deleterious impact 
on native faunal resources found within the Puna District. 
 
Recommendations 
 

• To reduce the potential impact clearing of portions of the lot may have on Hawaiian hoary 
bats, it is recommended, if the dense vegetation currently remaining on three sides is 
slated to be removed as part of this action that clearing not be conducted between April 15 
and August 15 
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Glossary 
 
Alien - Introduced to Hawai‘i by humans. 
Commensal – Animals that share humans’ food and lodgings, such as rats and mice. 
Diurnal – Daytime. 
Endangered – Listed and protected under the ESA as an endangered species. 
Endemic – Native and unique to the Hawaiian Islands. 
Falconiforme – Diurnal birds of prey – 271 species worldwide. 
Indigenous - Native to the Hawaiian Islands, but also found elsewhere naturally. 
Nocturnal – Nighttime, after dark. 
Ruderal – Disturbed, rocky, rubbishy areas, such as old agricultural fields and rock piles 
Threatened - Listed and protected under the ESA as a threatened species. 
Volant – Flying, capable of flight - as in flying insect. 
 
ASL – Above mean sea level. 
DWA – Hawaii County Department of Water Supply. 
ESA – Endangered species act of 1973, as amended. 
USFWS – U.S. Fish & Wildlife Service 
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