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EXECUTIVE SUMMARY 

This proposed project is an effort by the University of Hawai‘i to gain a better understanding of 

the unique hydrology of the island of Lāna‘i. Water wells within the Pālāwai Basin (which is the 

caldera region of Lāna‘i volcano) tap high level brackish water that is at elevated temperatures. 

This is the only location in the state where brackish water exists above sea level, and here it is 

several hundred feet above sea level. The origin of the high-level brackish water is unknown. 

Hypotheses include that it is due to: i) circulatory mixing of warm sea water, ii) a giant tsunami, 

and iii) an abundance of sea salt aerosols in a basin that is relatively dry, or at least was relatively 

dry for a period of time. Obtaining data on how salinity varies with depth within the Pālāwai Basin, 

to deeper levels than currently measured, should provide insight into the origin of Lāna‘i’s brackish 

water. The proposed action is to deepen Lāna‘i Well #10 using wireline core drilling technology. 

Lāna‘i Well #10 was drilled in 1989 but has not been used by the current land management 

company, Pūlama Lāna‘i. Depending on the outcome of Well #10 deepening, and if all conditions 

allow, we may deepen Lāna‘i Well #9, also. Lāna‘i Well #9 has posed problems for Pūlama Lāna‘i 

and is currently not in use. Similar drilling projects in other islands of the state have revealed 

greater amounts of groundwater accumulation and storage than predicted by standard models, and 

have provided data to revise and update these models. This study will improve the overall 

understanding of the groundwater system within the island of Lāna‘i and therein provide valuable 

information for conservation of this resource. Further, it will expand our understanding of the 

dynamics of groundwater systems within specific geologic regimes (namely, the caldera regions 

of the Hawaiian volcanoes) and how they age, which is applicable to groundwater management 

statewide. 

 

This Draft Environmental Assessment (EA) is prepared in accordance with HRS Chapter 343, 

which states an EA is required for an agency's proposed actions on state or county lands. Test wells 

have a minimal environmental impact and are often exempt from this requirement, but the 

University of Hawai‘i is conducting this EA to make stakeholders aware of the proposed project 

so they may have input concerning its potential impacts. This project is also in compliance with: 

the Clean Air Act, with respect to emissions from stationary sources; HAR Title 13, Chapter 168, 

regarding well construction standards; the Endangered Species Act, with respect to endangered 

flora and fauna in immediate vicinity of the two proposed wells; Executive Order 13112, requiring 
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project activities to prevent the introduction of invasive species; the Historic Preservation Act, 

regarding protection of aboriginal remains or artifacts found within the project's regions of impact; 

the Coastal Zone Management Act, regarding impacts on coastal resources; the Clean Water Act, 

regarding potential impacts on surface or ground waters; and the Farmland Protection Policy Act 

that preserves valuable farmlands within the United States. The project is compatible with, and 

supports, many of the objectives of the Hawai‘i State Plan and Lāna‘i Community Plan.  

 

The proposed project is to drill a small-diameter, continuously-cored borehole through the base of 

existing Well #10 on the island of Lāna‘i. Well #10 (WELL ID: 5-4555-001, latitude 20.765278º, 

and longitude -156.919444º) was drilled in 1989. Depending on drilling results of Well #10, and 

if all conditions allow, we may move to Lāna‘i Well #9 (WELL ID: 5-4854-001, latitude 20.81082º, 

and longitude -156.914048º) Lāna‘i Well #9 was drilled in 1990. Both wells are located on land 

parcel TMK 249002061. Well Completion Reports were filed for both boreholes in 1993. 

 

The University of Hawai‘i is in possession of a drill rig to conduct diamond wireline core drilling, 

which can be used to obtain the following types of data: detailed stratigraphic and geologic 

information from recovered rock core samples; monitoring of groundwater pressure/saturation and 

temperature during drilling; fluid sample collection. By utilizing existing wells, this scientific 

investigation can be conducted in a cost-effective manner that will have a minimal adverse impact 

on the local environment. Selection of the drilling sites was based on the following criteria: 

locations of existing but unused wells that could be deepened for further groundwater 

investigation; access to said wells via existing roadways; ability to conduct the project in an area 

already disturbed by prior uses so as to minimize our adverse environmental impacts. 

 

In this assessment of the environmental impacts of our proposed project, the following were 

considered and evaluated: geology and soils; land use; water resources; potable water; wastewater 

disposal; solid and hazardous wastes; anthropogenic noise and light; transportation, air quality; 

flora; fauna; cultural resources; socioeconomic environment; and environmental justice and 

protection of children. The proposed project will have no reasonably anticipated impacts on: 

geology and soils; land use; flora; potable water; wastewater disposal; cultural resources; and 

environmental justice and protection of children. 
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The actions considered include: the proposed action; drilling test holes at new locations away from 

existing boreholes; and the no-action alternative. 

For the proposed action (deepening two existing but unused bores) our proposed findings are 

that: there may be minor adverse impacts associated with: anthropogenic noise and light; 

transportation; air quality; fauna; and solid and hazardous wastes. In each of these cases, these 

impacts did not meet the “significant impact” thresholds and observed impacts can be mitigated. 

Positive impacts of the project can be reasonably expected for our understanding of Lāna‘i’s 

groundwater resources and long term sustainability of that resource and for the socioeconomic 

environment. 

For the alternative action #1 (drilling two bores from the surface at alternative locations), our 

findings are that those actions would lead to greater land disturbance and surface impacts 

associated with development of access infrastructure and site installation; and a greater 

commitment of irrecoverable resources due to the need to drill substantially more borehole from 

the surface in order to access the same proposed depths through the existing bores; greater air 

quality impacts due to the longer operation of the drill rig and support equipment required to 

achieve the desired depths of the boreholes; and potentially greater community impacts due to 

the needed longer duration of the project and operation of the drilling equipment.  

For the alternative action #2 (the no-action alternative), our findings are that the impacts of 

the proposed action will largely be avoided, in the near term, but that the improved information 

and understanding of the Lāna‘i groundwater resources will likewise be lost resulting in less 

effective management of the resource and, potentially, an increase in the needed exploratory 

development drilling required to provide a reliable groundwater resource to the residents of 

Lāna‘i. 

 

An analysis of proposed alternative project impacts was also conducted with respect to the 

mandated thresholds of HRS Chapter 343 that require the completion of an Environmental Impact 

Statement (EIS). The factors considered in our analysis are as follows: 

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

2) Curtails the range of beneficial use of the environment; 

3) Conflicts with the State’s long-term environmental policies; 
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4) Adversely affects the economic and social welfare or cultural practices of the community or 

the State; 

5) Substantially affects public health; 

6) Involves substantial secondary impacts; 

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; 

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, erosion-prone area, geologically hazardous land, estuary, 

fresh water or coastal waters; 

12) Substantially affects scenic vistas view planes identified in County or State plans or studies;  

13) Requires substantial energy consumption. 

 

Our analysis found that none of these impacts would meet or exceed mandated thresholds, and our 

project will have no significant effect on the environment.
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CHAPTER 1: PURPOSE, NEED, AND SCOPE 

 

1.1 Introduction 

The University of Hawai‘i proposes to conduct a detailed hydrologic assessment and core drilling 

program to further develop our understanding of the groundwater processes and internal geology 

of the island of Lāna‘i. The planned project will be located at two unused brackish water wells 

(Lāna‘i Wells 9 and 10) located on the large land parcel TMK 249002061. The University of 

Hawai‘i is preparing this Environmental Assessment (EA) in compliance with HRS Chapter 343-

5; although the preparation of an EA for small diameter test wells is often waived, the University 

has elected to prepare this document in order to evaluate the likely environmental impacts of this 

program and to ensure that all stakeholders are informed of the project and are provided the 

maximum opportunity to provide input on the proposed actions.  

 

1.2 Overview and Background 

The standard model of groundwater hydrology within ocean islands was developed by Badon-

Ghyben and Herzberg over 100 years ago (Herzberg, 1901), and is today known as the Ghyben-

Herzberg relation. This model is based on many assumptions, but is still commonly used in 

Hawai‘i. However, scientific drilling on Hawai‘i island over the past 25 years has revealed a much 

more complex groundwater hydrology than predicted by this simple model. Each and every 

scientifically drilled borehole on this island has provided unique and surprising information about 

the local groundwater hydrology that was previously unknown. 

 

The only deep groundwater drilling on the Hawaiian Islands was conducted on the island of 

Hawai‘i via the Hawai‘i Scientific Drilling Project and Humu‘ula Groundwater Research Project. 

A description on the nature of those deep groundwater drilling projects and ensuing results are 

provided here as background for our anticipated interpretations of the proposed drilling on Lāna‘i, 

the subject of this EA. The Hawai‘i Scientific Drilling Project (HSDP) produced rock and 

groundwater samples from two coastal boreholes in the Hilo area. The pilot hole was drilled in 

1993, while the main hole was largely drilled in 1999 with additional phases of deepening in 2003 

and 2006. These holes unexpectedly tapped fresh, artesian groundwater at 300 meters below sea 

level (mbsl) at the interface between Mauna Loa and Mauna Kea as marked by soil and ash layers 
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in the rock samples retrieved. Artesian groundwater was unexpected on Hawai‘i, as the island has 

relatively young, highly permeable subaerial lava flows and little of the carbonate caprock that 

helps create artesian aquifers on the island of O‘ahu. Additional freshwater aquifers were 

discovered from 2000 to over 3000 mbsl, and isotopic sampling indicated that this deep fresh water 

originated as rainfall on the slopes of Mauna Kea over 2000 m above mean sea level (amsl). While 

fresh groundwater discharge into the shallow ocean around Hilo is well known to local residents, 

these deeper freshwater aquifers are also presumed to discharge along the lower flanks of Mauna 

Kea as submarine springs (Thomas and Pailet, 1996). These results indicated that the volcanoes 

that make up the Hawaiian Islands contain more and deeper fresh water aquifers than predicted by 

the standard model. 

 

The Humu‘ula Groundwater Research Project (HGRP) was another scientific drilling investigation 

into groundwater on Hawai‘i island. This study was prompted by geophysical surveys across the 

saddle undertaken by the University of Hawai‘i in partnership with the U.S. Geological Survey. 

These surveys indicated high-elevation fresh groundwater beneath the relatively dry saddle that 

could be a potential resource to landholders in the area. In addition to ranching operations, the U.S. 

Army Pohakuloa Training Area (PTA) was particularly interested in exploring this potential 

resource as they incur significant costs from trucking water to the training area for their needs. 

With funding from the U.S. Army, two more boreholes were drilled in the Saddle region of the 

island in 2013 and 2015 as part of this project. The first hole, drilled at an elevation of ~2000 m 

amsl discovered multiple confined aquifers as shallow as 250 m below the PTA cantonment ground 

surface, and freshwater-saturated lava rock deeper and through the bottom of the hole. The second 

hole, 10 km to the west and ~300 m downslope, encountered a variety of fresh groundwater 

regimes under variable amounts of hydrostatic pressure as drilling progressed downward. Both 

holes indicated there is a large freshwater resource at relatively shallow depth beneath the 

Humu‘ula Saddle that was unexpected prior to the results of the geophysical surveys and not 

predicted by the standard model. Both of these drilling projects provided valuable data that can be 

used to make more informed decisions about how to best utilize and sustainably manage these 

valuable groundwater resources within the island. 

 

Lāna‘i’s unique hydrology, with brackish water above sea level in the Pālāwai Basin, has long 
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been known (Mink, 1983; Hardy, 1996). Recent geophysical surveys conducted by the University 

of Hawai‘i on Lāna‘i indicate complex groundwater hydrology on this island as well, that begs 

direct investigation. 

 

Figure 1-1. Geophysical survey of the island of each circle represents a gravity survey point. 

Higher gravity in the Pālāwai Basin is consistent with an abundance of dike rock in the caldera 

region. 

 

1.3 Purpose and Need of the Proposed Action 

The purpose of the proposed action is to better understand the groundwater of Lāna‘i Island. The 

groundwater hydrology of Lāna‘i has a number of unique aspects that have led to uncertainty on 

its distribution and transport within the island. Lāna‘i has very limited rainfall, lying in the rain-

shadow of Maui and most of the near-shore areas of the island have very limited basal freshwater 

aquifers. Drilling at higher elevations, in the inferred rift zone of Lāna‘i volcano, has encountered 

high elevation, very low-salinity freshwater resources that are presumed to be dike-impounded 

within the rift zone. High elevation drilling within the Pālāwai Basin, which is the caldera region 

of Lāna‘i volcano, has likewise encountered so-called high-level water with elevations of several 

hundred feet above sea level, but with variably elevated salinity. 
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Figure 1-2. Schematic cross section illustrating the hydrogeology of Lāna‘i. Depth on the vertical 

y-axis is labeled in kilometers, as is width on the horizontal x-axis. Pictured in the upper right 

corner is an inset of a map of the rift zones on Lāna‘i, displaying how the orientation of the cross 

section. 

 

This latter aspect of the Lāna‘i waters is unique: high elevation groundwater is nearly always of 

low salinity and there are very few credible mechanisms for saline water to be transported to high 

elevation. Although commonly hypothesized, we do not consider infiltration of sea water to be a 

viable mechanism due to the large hydrostatic head difference between the high-level water and 

sea level. Other prospective processes could be through concentration of salts present in marine 

aerosols or through transport of seawater due to mega-tsunami events for which there is evidence 

in the surface geology of Lāna‘i. Either of these mechanisms would require that there is minimal 

recharge from other high elevation water sources in the dike-impounded aquifers of the Lāna‘i rift 

zones, an issue that has engendered significant debate. A further uncertainty, with respect to the 

unique characteristics of the groundwater hydrology, is the role that any residual heat within the 

Lāna‘i caldera could play in accelerating or inhibiting fresh or saline water transport into or out of 

the caldera dike complex of Lāna‘i volcano. This project will access the deeper region of Lāna‘i 
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caldera which will allow us to i) sample its groundwater for analyses of the chemistry and age, ii) 

sample and describe its subsurface geology, especially with respect to the influence of the dike 

complex on the groundwater system, and iii) to assess how the caldera dike complex has aged and 

cooled over time. 

 

The need for this action is to provide more accurate information for water resource management. 

The current prevailing model for groundwater in Hawai‘i is generalized and outdated, and 

commonly provides an inaccurate and oversimplified picture of groundwater dynamics within the 

ocean islands of the state. Direct drilling and sampling of the groundwater resource will provide 

residents and their decision-makers with more accurate and specific groundwater information so 

they can better understand and manage this resource. 

 

1.4 Scope and Organization of this Document 

This Draft Environmental Assessment considers deepening two existing but unused brackish water 

wells via scientific drilling of small-diameter core holes. These holes will allow sampling and 

collection of deep rock and water samples near the northern and the southwest edge of the Pālāwai 

Basin. 

 

Chapter 2: Regulatory Framework and Compatibility with State, County, and District 

Planning Documents will discuss Federal and State requirements that the project will be 

subject to, and will review the objectives of the project in the context of relevant State, County, 

and District/Community plans.  

 

Chapter 3: The Proposed Project and Alternatives will discuss the selection of the 

technology to accomplish the project goals and the selection of prospective locations for 

execution of the drilling program using a sequence of screening criteria. Development of the 

technology screening criteria is based on those conditions that will enable the project to attain 

the scientific goals of the study, using a cost effective technology, while also minimizing and/or 

mitigating the environmental impact of the overall project; screening criteria for selection of 

location is based on minimizing adverse environmental impacts, cost effectiveness of the 

overall project, and maximizing the technical and scientific value of the information recovered 
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from the project. 

 

Chapter 4: Affected Environment and Environmental Consequences will discuss the 

existing conditions of environmental attributes along with the impacts on each of those 

attributes that the proposed action may reasonably be expected to have. The effects of the 

proposed action will be compared with existing, baseline conditions, and the effects of the No 

Action alternative will be discussed and analyzed. The environmental attributes that will be 

discussed in this analysis include: 

• Topography, Soils, and Geology 

• Water Resources 

• Noise 

• Anthropogenic Light 

• Air Quality 

• Flora 

• Fauna 

• Cultural Resources 

• Potable Water 

• Wastewater Disposal 

• Solid, Hazardous, and Medical Wastes 

• Transportation 

• Land Use  

• Socioeconomic Environment 

• Environmental Justice and Protection of Children 

 

Chapter 5: Cumulative Impacts will discuss and analyze potential cumulative impacts that 

may arise from the execution of the proposed action occurring concurrently with recent or 

planned actions likely to be taken in the area whether they are private, State, or Federal actions. 

This chapter will also consider follow-on impacts that can be reasonably foreseen to occur as 

a result of the proposed action. 

 

Chapter 6: Determination of Significance and Findings will compare the impacts of the 
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proposed action with the criteria defined in HRS Chapter 343 that require an Environmental 

Impact Statement to be prepared. The results of that comparison will result in a proposed 

Finding of No Significant Impact. 

 

Chapter 7 will present a list of References relied upon in this assessment.
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CHAPTER 2: REGULATORY FRAMEWORK AND COMPATIBILITY WITH STATE, 

COUNTY, AND DISTRICT/COMMUNITY PLANNING DOCUMENTS 

 

2.1 Introduction 

The present document is being prepared under HRS Chapter 343-5(b) which states that “Whenever 

an agency (of the State) proposes an action in subsection (a), other than ….. that is not a specific 

type of action declared exempt under section 343-6, the agency shall prepare an environmental 

assessment for such action at the earliest practicable time to determine whether an environmental 

impact statement shall be required”. In addition to HRS Chapter 343, the proposed action must 

comply with a number of other State and Federal regulations that will govern the planned approach 

and mitigation of the impacts of the proposed action. Those regulations that are most relevant to 

the proposed action are discussed in the following sections. 

 

Although not carrying the same force of law, there are also a number of long-range planning 

documents at the State, County, and Community level that reflect a consensus view of the desired 

evolution of the natural, social, and economic future of Hawai‘i's residents. In subsequent sections, 

the compatibility and consistency of the proposed action with those plans will be examined.  

 

2.2 Regulatory Requirements  

2.2.1 Chapter 343 Environmental Impact Statements 

Preparation of this Environmental Assessment  

As noted above, when an agency, such as the University of Hawai‘i, undertakes any action on state 

lands that is not specifically exempted within Chapter 343, that agency is required to conduct an 

environmental assessment and, “A statement shall be required if the agency finds that the proposed 

action may have a significant effect on the environment.” (§343-5(b)(1)(D)). Although the drilling 

of test wells is often exempted from the requirement to prepare an environmental assessment due 

to their minor impacts and short duration, this environmental assessment is being prepared to both 

meet this requirement and to ensure that the public has an opportunity for review and comment on 

the proposed action. 
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Public Involvement  

Chapter 343 also requires that, pursuant to §343-3, the draft environmental assessment shall be 

available through the Office of Environmental Quality Control (OEQC) for a period of thirty days 

for public review and comment and that “The applicant shall respond in writing to the comments 

received during the review…” (§343-5(b)(1)(C)). 

 

This Draft Environmental Assessment and Notice will be filed with the OEQC for publication and 

public comments will be received at:  

 

Water Resources Research Center 

Attn: Nicole Lautze  

1680 East West Road, POST 602 

Honolulu, HI 96822  

 

After incorporation of the written comments and responses, a Final Environmental Assessment, 

and determination of whether an Environmental Impact Statement will be required, will be 

prepared by the University of Hawai‘i and will be published by the OEQC.  

 

2.2.2 Clean Air Act As Amended (42 USC 7401, et seq.)  

Under the Clean Air Act, any stationary source that has the capacity to emit more than threshold 

quantities of criteria pollutants over a 12-month period must apply for a source permit and meet 

required air emission limits. The Environmental Protection Agency has delegated enforcement 

authority under this program to the State of Hawai‘i Department of Health.  

 

This project will use one or more diesel engines for drilling and fluid pumping, so it is required to 

obtain a Non-Covered Source Permit for the combination of these sources. If the combined sources 

are found to have the potential to degrade air quality in the area around the project activities, then 

limitations will be imposed on the emission rates, or on the configuration of the sources, in order 

to allow the project to meet air quality standards. 
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2.2.3 Hawai‘i Administrative Rules Title 13 Chapter 168 Water Use, Wells, and Stream 

Diversion Works  

In order to protect groundwater resources from contamination due to improperly designed wells, 

Hawai‘i's Administrative rules (§13-168-12 Well construction and pump installation permits) 

require most drilling projects to obtain a well construction permit and comply with “Hawai‘i Well 

Construction and Pump Installation Standards.” For the present proposed action, extending the 

depth of existing wells, a well modification permit application will be submitted to the 

Commission on Water Resources Management for approval. Because the project objectives are 

only to investigate the deeper geologic and hydrologic conditions within this region, we do not 

anticipate modifying the existing shallow casing, nor would our modifications allow the use of the 

well as a production well, and hence, a pump installation permit will not be sought. 

 

2.2.4 Endangered Species Act, 16 U.S.C. 1536(a)(2) and (4) 

Threatened or endangered species in the United States are protected by the Endangered Species 

Act (ESA) (16 U.S.C. §§ 1531-1544, December 28, 1973, as amended 1976-1982, 1984 and 1988). 

The United States Fish and Wildlife Service (USFWS) and National Marine Fisheries Service 

(NMFS) are responsible for compiling the lists of threatened and endangered species of plants and 

animals and designating the critical habitat for animal species. The ESA defines an endangered 

species as any species in danger of extinction throughout all or a significant area of its range and 

a threatened species as any species likely to become endangered in the near future. Among the 64 

plant species listed as endangered, candidate, or of concern on Lāna‘i Island are those added to the 

endangered list in 2013: ‘Āwikiwiki (canavalia pubescens), hāhā (cyanea munroi), (phyllostegia 

haliakalae), hala pepe (pleomele fernaldii), and ‘iliahi (santalum haleakalae var. Lāna‘i ense). 

Two varieties of Lāna‘i tree snails, (partulina semicarinata) and (partulina variabilis) were also 

added to the endangered list at this time and there is a restoration effort within the Lāna‘ihale 

Forest Conservation Area focused on the endangered ‘ua‘u (pterodroma sandwichensis) aka 

Hawaiian petrel (Maui County, 2016, Lāna‘i Community Plan). 

 

2.2.5 Executive Order 13112 Invasive Species 

Executive Order 13112 requires all Federal agencies to prevent the introduction of invasive 

species, provide control, and minimize the economic, ecologic, and human health impacts that 
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invasive species may cause. Because this project anticipates bringing some supplies from the 

Mainland U.S. to Hawai‘i, mitigation measures to prevent introduction of invasive species will be 

detailed in the following discussion. 

 

2.2.6 Historic Preservation Act (16 U.S.C. § 470)  

The National Historic Preservation Act (NHPA; Public Law 89-665; 16 U.S.C. 470 et seq.) seeks 

to preserve historical, archaeological, and culturally significant sites. As part of this effort, State 

Historic Preservation Offices have been developed along with listing of recognized significant 

sites. The act requires Federal agencies to evaluate the impact of Federally funded (or permitted) 

projects on sites – natural or man-made – that have historical or cultural significance. The 

evaluation, referred to as a Section 106 Review, is part of the Environmental Assessment process 

and will be discussed in the appropriate sections below.  

 

2.2.7 Coastal Zone Management Act, 16 U.S.C.1456(c)(1)  

The Hawai‘i Coastal Zone Management Act established the Hawai‘i Coastal Zone Management 

(CZM) Program in 1977 by establishing HRS Chapter 205A, which requires that projects with 

federal involvement, whether permitting or funding, must undergo review for consistency with the 

Hawai‘i’s CZM law. Under this program, all of Hawai‘i’s lands are considered subject to this 

review. The CZM objectives are to ensure protection of recreational, historic, and scenic resources 

as well as protect coastal ecosystems and to take appropriate measures to minimize damage arising 

from coastal natural hazards. The Federal funding for this project thus triggers the requirement that 

the proposed actions will undergo review for impacts on the Coastal Zone.  

 

2.2.8 Clean Water Act of 1977; Water Quality Act of 1987 (33 U.S.C. § 1251 et seq.); HAR 

Chapter 11-55 Water Pollution Control  

The Clean Water and Water Quality acts are intended to protect surface waters in the United States 

from pollutant discharges. As currently defined, those waters “...includes only those relatively 

permanent, standing or continuously flowing bodies of water ‘forming geographic features’ that 

are described in ordinary parlance as ‘streams,’ ‘oceans, rivers, [and] lakes.’” (U.S. Supreme Court. 

Rapanos v. United States, 547 U.S. 715 (2006)). Hawai‘i’s Water Pollution Control expands the 

coverage to include groundwater as well. These regulations require that National Pollutant 
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Discharge Elimination System (NPDES) permits must be obtained for the discharge of drilling 

fluids or storm water runoff for certain construction activities. Where permits are required, 

operators must commit to employing best management practices to minimize the impact of 

discharges on surface waters and groundwaters. 

 

2.2.9 Farmland Protection Policy Act (P.L. 97-98, Sec. 1539-1549; 7 U.S.C. 4201, et seq.)  

Congress enacted the Farmland Protection Policy Act (FPPA) as a subtitle of the 1981 Farm Bill. 

The purpose of the law is to “...minimize the extent to which Federal programs contribute to the 

unnecessary conversion of farmland to nonagricultural uses...” (P.L. 97-98, Sec. 1539-1549; 7 

U.S.C. 4201, et seq.). The FPPA also stipulates that federal programs be compatible with state, 

local and private efforts to protect farmland. Hawai‘i’s policy and planning program for 

agricultural lands has assigned management of Agricultural Lands of Importance to the State of 

Hawai‘i (ALISH) to the Department of Agriculture who has surveyed and classified agricultural 

lands as Prime, Unique, and Other. Wells 9 & 10 are located on former Dole Plantation land, which 

is classified as Agricultural Unique. The use of existing wells will minimize any impacts of the 

drilling effort on future use of these agricultural lands. 

 

2.3 Compatibility with State and County Planning Documents  

The proposed project advances and supports a number of community-, economic-, and water-

related components of planning documents that have been developed at the State, County, and 

local level. The following section will highlight each portion of the plan that the project supports 

or is compatible with along with a brief statement of the impact of the project on the plan.  

 

2.3.1 Hawai‘i State Plan  

The Hawai‘i State Plan, adopted in 1978 and revised both in 1986 and in 1991 (HRS Chapter 226, 

as amended) establishes goals, objectives, and policies that provide guidance to State and County 

agencies in actions or decisions that affect the State’s growth, economic development, and cultural 

development. The proposed drilling will recover fundamentally new information on Lāna‘i 

Island’s geologic structure and groundwater resources in an area about which there are a number 

of questions regarding recharge, storage, and groundwater interaction with adjacent aquifers. 

Under the best possible outcome from this research, the results of this investigation may provide 
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insights into regional flow patterns for groundwater and a broader understanding of the quality and 

resource capacity of the diverse aquifer systems within and around the Lāna‘i caldera; under less 

favorable findings, the data will provide guidance to State agencies in more accurately assessing 

the impacts of land-use decisions on a more limited resource.  

 

More specific plan elements having relevance to the expected findings in the State Plan are as 

follows:  

§226-7 Objectives and policies for the economy—agriculture:  

Objective (2): Growth and development of diversified agriculture throughout the State;  

Policy (2): Encourage agriculture by making best use of natural resources.  

Policy (3): Provide the governor and the legislature with information and options 

needed for prudent decision making for the development of agriculture.  

Policy (8): Support research and development activities that strengthen economic 

productivity in agriculture, stimulate greater efficiency, and enhance the development 

of new products and agricultural by-products.  

Policy (10): Assure the availability of agriculturally suitable lands with adequate water 

to accommodate present and future needs. 

Policy (12): Expand Hawai‘i’s agricultural base by promoting growth and development 

of flowers, tropical fruits and plants, livestock, feed grains, forestry, food crops, 

aquaculture, and other potential enterprises. 

The development of additional field-based information on Lāna‘i’s groundwater resources, 

as a contribution to the effort to validate and improve existing models for groundwater 

storage and transport within the island will support all of the above objectives.  

§226-10 Objective and policies for the economy--potential growth activities:  

Policy (1): Facilitate investment and employment growth in economic activities that 

have the potential to expand and diversify Hawai‘i’s economy, including but not limited 

to diversified agriculture, aquaculture, renewable energy development, creative 

media, and science and technology-based sectors;  

Favorable results from the test holes, in terms of clarifying groundwater flow and storage 

within Lāna‘i could support further investment into diversified agriculture on now fallow 

lands; should the temperature data recovered from the proposed action indicate adequate 
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thermal gradients, more cost effective desalination of brackish water could become 

possible; and an even stronger thermal gradient may indicate that a non-fossil fuel energy 

source for the island could be developed.  

 

§226-13 Objectives and policies for the physical environment--land, air, and water 

quality.  

Objective (1): Maintenance and pursuit of improved quality in Hawai‘i’s land, air, and 

water resources. 

Policy (1): Foster educational activities that promote a better understanding of 

Hawai‘i’s limited environmental resources; 

Policy (2): Promote the proper management of Hawai‘i’s land and water resources.  

The new scientific data generated by the proposed boreholes will provide the State with 

new insights into groundwater resources, groundwater storage, and groundwater transport 

within the interior reaches of all of our islands. Incorporation of new, more accurate models 

of groundwater storage and flow within an ocean island environment into secondary and 

post-secondary teaching curricula will help Hawai‘i’s residents to better understand the 

importance of a critical resource. A better understanding of those resources will, inevitably, 

enable their better management. 

 

§226-16 Objective and policies for facility systems--water.  

Objective (a): Planning for the States facility systems with regard to water shall be directed 

towards achievement of the objective of the provision of water to adequately accommodate 

domestic, agricultural, commercial, industrial, recreational, and other needs within 

resource capacities.  

Policy (2): Support research and development of alternative methods to meet future 

water requirements well in advance of anticipated needs.  

Policy (5): Support water supply services to areas experiencing critical water problems.  

The new scientific data generated by the proposed work will enable the State to make better 

decisions regarding a source of groundwater that has hitherto been considered to be of 

value in meeting the needs of some of the Stakeholder communities of Lāna‘i. 
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§226-18 Objectives and policies for facility systems--energy.  

Objective (1): Dependable, efficient, and economical statewide energy systems capable of 

supporting the needs of the people;  

Objective (2): Increased energy self-sufficiency where the ratio of indigenous to imported 

energy use is increased;  

Objective (3): Greater energy security and diversification in the face of threats to 

Hawai‘i’s energy supplies and systems; and  

Objective (4): Reduction, avoidance, or sequestration of greenhouse gas emissions from 

energy supply and use.  

Policy (c)(1): Support research and development as well as promote the use of 

renewable energy sources;  

Policy (c)(7): Promote alternate fuels and transportation energy efficiency;  

Policy (c)(8): Support actions that reduce, avoid, or sequester greenhouse gases in 

utility, transportation, and industrial sector applications; 

Among the possible outcomes of the current investigation will be a better definition of 

accessible, potable groundwater resources within the higher elevation caldera region of Lāna‘i. 

Should those resources be indicated to be of substantial volumes, then application of energy 

intensive brackish-water desalination could be avoided or forestalled for the island. Should 

greater availability of potable groundwater not be demonstrated, evidence of a significant 

temperature gradient could allow desalination of brackish-water to be accomplished in a less 

energy intensive way. And should even higher temperature gradients be encountered, then the 

potential would exist for displacing some, or all, of the energy demand for Lāna‘i (currently 

supplied dominantly by diesel-fueled sources) with low-to-intermediate temperature binary 

thermal power generation. 

 

Within the State Plan, there are additional “Priority Guidelines” with which the proposed work is 

compatible:  

§226-103 Economic priority guidelines. (a) Priority guidelines to stimulate economic 

growth and encourage business expansion and development to provide needed jobs for 

Hawai‘i's people and achieve a stable and diversified economy.  

Guideline (d): Priority guidelines to promote the growth and development of 
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diversified agriculture and aquaculture:  

Policy (2): Assist in providing adequate, reasonably priced water for agricultural 

activities.  

Policy (3): Encourage public and private investment to increase water supply and to 

improve transmission, storage, and irrigation facilities in support of diversified 

agriculture and aquaculture.  

Guideline (e): Priority guidelines for water use and development:  

Policy (3): Increase the support for research and development of economically feasible 

alternative water sources.  

§226-109 Climate change adaptation priority guidelines. Priority guidelines to prepare the 

State to address the impacts of climate change, including impacts to the areas of agriculture; 

conservation lands; coastal and nearshore marine areas; natural and cultural resources; 

education; energy; higher education; health; historic preservation; water resources; the built 

environment, such as housing, recreation, transportation; and the economy shall: 

Policy (3) Invest in continued monitoring and research of Hawai‘i's climate and the 

impacts of climate change on the State; 

Policy (7) Promote sector resilience in areas such as water, roads, airports, and public 

health, by encouraging the identification of climate change threats, assessment of 

potential consequences, and evaluation of adaptation options; 

Policy (8) Foster cross-jurisdictional collaboration between county, state, and federal 

agencies and partnerships between government and private entities and other 

nongovernmental entities, including nonprofit entities; 

Policy (9) Use management and implementation approaches that encourage the 

continual collection, evaluation, and integration of new information and strategies 

into new and existing practices, policies, and plans; and 

Among the more serious impacts that are anticipated to arise from climate change are 

changes in rainfall and recharge to Hawai‘i’s groundwater aquifers. Of particular 
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significance to the present project are the provisions in sections (3), (7), )8), and (9) above. 

With the new information provided by the proposed scientific drilling, all sectors of the 

government will be better able to manage the groundwater resources available to, and to 

respond more effectively to the impacts associated with, both climate change and to 

changing demographics on the island as well as to maintain a sustainable food and water 

supply for Lāna‘i.  

 

2.3.2 Maui Countywide General Policy Plan and Lāna‘i Community Plan 

The Maui Countywide General Policy Plan (MCGPP) provides broad goals, objectives, policies, 

and implementing actions that portray the desired direction of the County’s future. The relevant 

core themes of the plan applicable to this project are:  

• Protect the Natural Environment: A better understanding of the available groundwater 

resources will enable better decision-making on the most appropriate and sustainable 

approaches to providing municipal and agricultural water to Lāna‘i ’s population. 

• Strengthen the Local Economy: our project will assist in decision-making on the most cost-

effective supplies of water and whether those supplies can sustainably supply the proposed 

demand.  

 

More specifically, the Lāna‘i Community Plan (LCP) contains the following guiding principles 

and goals in alignment with the MCGPP that are also relevant to the proposed project:  

• Diversify the economy to provide opportunities and resiliency. 

• Provide opportunities for the island keiki to live and work on Lāna‘i. Diversifying the 

economy and creating more job opportunities requires our population to grow; we commit 

to finding constructive ways to assimilate the growing population into the community. 

• Malama ‘aina: protect and restore the environment. 

• Protect our water and provide efficient, effective, and environmentally sound infrastructure 

and services. 

• Establish Lāna‘i as a model sustainable island to be known for its bold integration of 

innovative green technologies into a traditional rural island community.  
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2.3.3 Lāna‘i Island Water Use and Development Plan (WUDP) 

The Lāna‘i Community Plan's stated infrastructure and utilities goal is that: “Lāna‘i will have a 

sufficient supply of potable and non-potable water provided in an environmentally sustainable and 

cost-effective manner.” (Section 7, LCP) The issues and strategies, policies, and recommended 

actions put forth by Pūlama Lāna‘i in the 2016 Maui County Lāna‘i Community Plan support the 

proposed action. 

 

Existing Conditions 

Lāna‘i has only one aquifer that is divided into two sub-aquifers, Leeward and Windward. Each 

has a sustainable yield of three million gallons per day (MGD), for a total island sustainable yield 

of six MGD. As of 2013, metered pumpage totaled approximately 1.8 MGD. Although the 1.8 

MGD represents approximately 30 percent of the total sustainable yield, most of the 1.8 MGD 

comes from the Leeward sub-aquifer. Hydrologists have cautioned against this practice and instead 

recommend increased redundancy by spreading the pumpage throughout both sub-aquifers. The 

Manele PD uses approximately 1.0 MGD, or about 66 percent, of the total water used. (Lāna‘i 

Island Water Use Development Plan Ordinance 3885, 2011) 

 

The Lāna‘i Community Plan Advisory Committee (CPAC) predicated their decisions on the 

availability of significant additional water sources for future development proposals. Listed below 

are the issues and strategies, policies, and recommended actions of Pūlama Lāna‘i that are 

supported by the proposed action brought forth in this EA of deepening existing groundwater wells 

on Lāna‘i. 

 

Lāna‘i Water Advisory Committee (LWAC) 

Issues and strategies of the Lāna‘i Water Advisory Committee LWAC supported by the proposed 

action include the following: 

Issue 5: Based on the WUDP, build-out of the island requires existing groundwater 

source to be supplemented by alternative sources that are not from the Lāna‘i high-

level aquifer system. 

Strategy 5: Continue the development of alternative water sources, such as 

desalination. Continue planning and design to direct the development of an alternative 
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water source that will be used to supplement the existing high-level aquifer water 

source. 

 

Policies of the Lāna‘i Island Water Use and Development Plan (WUDP) that are supported by the 

proposed action include the following: 

4) Support the provisions under Land Use Entitlements of the WUDP by deferring 

additional or incremental discretionary entitlements pending careful consideration of 

the adequacy of long-term water supply sources and infrastructure. 

5) Protect the long-term health of the Lāna‘ihale watershed for groundwater recharge. 

6) Encourage and improve data exchange and coordination among Federal, State, 

County, LWAC or a committee of Lāna‘i residents sanctioned by the County, and 

private land use planning and water resource management agencies. 

9) Support the planning, design, and development of an alternative water source that 

will supplement the existing high-level aquifer while protecting the integrity of the 

high-level aquifer. 

 

The recommended Pūlama Lāna‘i Water Actions supported by the proposed action include the 

following: 

4) Evaluate the status of available water resources on the island, if CWRM identifies 

major flaws in the monthly water status reports. (Policies 1, 3) 

10) Continue planning, exploring, testing, and developing alternative water resources, 

such as a desalination plant. (Policy 9) 

 

2.4 Required Permits and Approvals 

Two permits and approvals will be required to implement this project. They are listed here under 

their granting agencies.  

 

1) Hawai‘i State Commission on Water Resources Management: Well Modification Permit to 

allow deepening of the existing wells. 

2) Hawai‘i State Department of Health: A temporary Non-Covered Source Permit will be 

required for use of the drilling rig on Lāna‘i for the duration of the project.
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CHAPTER 3: THE PROPOSED ACTION AND ALTERNATIVES 

 

3.1 Description of the Proposed Action and Alternatives 

This document evaluates two actions: the Proposed Action and the No Action alternative. A third 

option would be to drill a new hole from the surface. This would clearly entail more impacts from 

longer drilling time and site clearing, and more use of resources due to the need for additional 

casing, fuel, and drilling materials. 

 

3.1.1 Selection of Technology 

The goal of the Proposed Action is to develop a better understanding of the hydrology within the 

interior of Lāna‘i Island, specifically the Pālāwai Basin. In order to achieve this objective, we will 

need to: perform a geologic analysis of the stratigraphy and structures that underlie this region; 

conduct a stratified fluid sampling program through the saturated zone(s) within the stratigraphic 

section; measure the temperature of the borehole during and after drilling activities; and conduct 

chemical and isotopic analysis of the fluid samples collected. Hence, the screening criteria for 

selection of the technology to be used for the planned work are as follows: 

1) Develop as complete a geologic record of the stratigraphic section beneath the Pālāwai 

Basin as is possible with currently available technology; 

2) Allow for the detection of fluid saturation zones while drilling; 

3) Enable collection of fluid samples at frequent intervals, with minimal contamination, as 

the borehole progresses through the saturation zone; 

4) Allow for regular, frequent temperature measurements while drilling and a complete 

downhole temperature log of the holes after drilling when they have returned to ambient. 

5) Perform the investigation with minimal adverse environmental impact to the region; 

6) Develop the geologic and hydrologic data in a cost-effective manner while ensuring that 

significant new information on the Pālāwai Basin hydrologic system is obtained. 

 

Three technological approaches were considered for achieving the scientific objectives outlined 

above: rotary drilling a conventional groundwater exploration hole; rotary drilling a small diameter 

test hole; drilling a small diameter test hole using wireline coring technology. Our evaluation of 

these three alternatives is summarized in Table 3-1 below.  
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 Conventional 

Rotary 

Small Diameter  

Rotary  

Wireline  

Core Drilling  

1. Quality of Geologic Record  3  2  9.5  

2. Detection of fluid saturation  4  4  9  

3. Enable frequent fluid collection  1  1  9.5  

4. Temperature measurement  1 1 9 

5. Identity of volcanic system 3 3 8 

6. Minimal adverse impact  -4  -2  -1  

7. Cost effectiveness of tech.  -8  -3  -3  

Total  0  6 42 

Table 3-1. Screening Analysis of Drilling Technology for Emplacing Test Holes 

 

The rating of each technology was arrived at as follows:  

1) The quality of the geologic record is rated on a scale of 1 to 10 based on the geologic 

information that can be recovered. Both Conventional Rotary and Small Diameter Rotary 

drilling advance a borehole by grinding the rock into small fragments and flushing them 

up the wellbore using a drilling fluid. In this process, much of the structural geologic 

information is lost; although rock fragments can be harvested at the wellhead to conduct a 

limited analysis, Hawai‘i lava flow geology often results in loss of all the drilling fluids 

into the rock formation with no recoverable fragments returning to the surface for extended 

portions of the hole. Further, soft ash or soil formations, which are critically important to 

the analysis of the hydrology, are often washed completely away. Conventional Rotary 

drilling is ranked somewhat higher than Small Diameter Rotary only because it is more 

amenable to downhole geophysical logging and will allow the recovery of limited 

information relevant to the geologic record. With these technologies, we estimate a likely 

loss of relevant geologic information as being 70% and 80% respectively for Conventional 

Rotary and Small Diameter Rotary drilling, respectively. 

 

In core drilling technology, cylindrical samples of the formation are recovered 

continuously as the hole is advanced. Past core drilling programs in Hawai‘i have been 

able to maintain recovery rates as high as 98% over several thousand feet of hole. The soft 
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soil and ash formations, that are vulnerable to washout in rotary drilling, have consistently 

been recovered using coring technology. Hence, the extent and quality of the geologic 

record recovered by core drilling is far better than that using rotary drilling.  

 

2) Detection of formation saturation is rated on a 1 to 10 scale. Rotary drilling with 

conventional fluids will not detect a significant change in drilling conditions and the only 

way to determine saturation is to halt drilling and measure water levels using a probe.  

 

With wireline core drilling, when each fresh core tube is inserted into the drill string, it is 

lowered to the bottom on a wireline cable. When water is present in the hole, it is 

immediately apparent by the decreased fall rate of the tube. Hence, detection of saturation, 

and elevation of the standing water table in the borehole, is significantly better with the 

wireline equipment than with rotary tools since the latter typically allows detection of water 

levels only during bit changes which occur at intervals of tens to hundreds of feet of 

penetration. 

 

3) Ease of sampling is rated on a 1 to 10 scale. With Conventional or Small Diameter 

Rotary drilling, once we have detected a saturated formation, it will be necessary to remove 

the entire drill string in order to collect samples of the fluids from the formation. At the 

depths being drilled, the time required to trip the drill string out and return it after sampling 

would take as much as a day. Further, with the larger volumes of drilling fluid required for 

rotary drilling, the degree of contamination of the formation water will be higher and, 

hence, cleanup of the water will be more time-consuming to remedy in order to allow clean 

samples to be collected.  

 

With core drilling, once a saturation zone is encountered, a fluid sampler can be lowered 

down the drill string and a sample can be collected with only minimal disruption of the 

drilling program. Even at the maximum depths anticipated, collection of a water sample 

might require an hour or two with the wireline.  

 

4) Ease of temperature measurement is rated on a 1 to 10 scale. Similar to frequent fluid 
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collection, temperature measurements can only be taken during Conventional and Small-

diameter Rotary Drilling by removing the entire drill string and then sending a separate 

tool down the hole. This could again take up to a day, and would produce an episodic 

temperature profile of the borehole. In contrast, Wireline Core Drilling allows a 

temperature tool to be attached to the top of the core barrel for continuous temperature data 

collection during drilling, if so desired. Likewise, with the smaller volumes of fluid being 

circulated for the wireline coring, the cooling of the formation is less extreme; as a result, 

the return of the formation to its natural temperature equilibrium is significantly faster than 

for a rotary drilled borehole. 

 

5) Being able to identify the volcanic system hosting a given aquifer is rated on a 1 to 10 

scale. With the loss of the geologic information from rotary drilling, it will be difficult-to-

impossible to identify the soil and ash zones that are expected to mark the transition from 

one volcanic system to another while the drilling is underway. It will only be possible to 

distinguish these transitions using downhole logging, which is only done at the end of a 

drilling interval or at the end of the drilling program.  

 

Because core drilling provides a near real-time geologic record as the hole is being drilled, 

the critical transition zones can be identified as core is withdrawn from the hole. This 

allows the scientific staff to provide guidance to the drillers to watch for changes in rock 

type or in degree of saturation as these transitions are approached.  

 

6) We have gauged the adverse impact based on the acreage of land likely to be impacted 

by the drilling and testing program and assigned it a negative value. For Conventional 

Rotary drilling, about 4 acres are required for the drill rig, the ancillary equipment, and 

vehicle access and mobility around the rig. Significantly less area is required for a Small 

Diameter drilling rig and ancillary equipment that is estimated at about 2 acres. Wireline 

core drilling will require an area of about 1 acre for placement of the rig, supply containers 

and ancillary equipment. Although not included in the acreage value, other impacts such 

as air emissions, are consistent with these relative numbers: rotary drilling requires heavier 

equipment, and hence will have higher air emissions, than core drilling. Other potentially 
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adverse impacts scale similarly. 

 

7) Cost effectiveness was ranked in inverse proportion to the cost. Where Conventional 

Rotary boreholes to the anticipated depths would cost an estimated $1.5-$2 million, small 

diameter rotary and core holes were estimated to both cost about $0.75 - $1.2 million.  

 

In summary, the combined ratings for each of these technologies show that wireline core drilling 

is a far superior method to Conventional or Small Diameter rotary drilling, largely due to the much 

more complete scientific information produced as well as the smaller impact on the environment. 

Hence, the rotary drilling methods will be dropped from further consideration of alternative 

actions. 

 

3.1.2 Selection of Location 

The objectives of the present investigation have guided the selection of the specific sites being 

considered for conducting the planned action. Several of the same screening criteria applied to the 

selection of the technology are also applied to the selection of the location for the exploratory 

drilling along with several other criteria that are specific to location but not to the technology. 

 

The Screening Criteria for site selection are as follows: 

1) A site where the geologic structure is most representative of Lāna‘i’s Pālāwai Basin 

subaerial stratigraphic section, that will allow us to characterize the internal structure of 

the volcano; 

2) A site that will allow the gathering of data on: i) the hydrologic conditions within the 

Pālāwai Basin, ii) the thermal conditions within the caldera region and, iii) the effects of 

those conditions on the groundwater quality; 

2) Existing access to the drill site is available for equipment with a minimum of ground 

disturbance; 

3) Support infrastructure for the drilling program is readily available; 

4) The site will allow us to perform the investigation and analysis with minimal adverse 

environmental impact to the region's environmental attributes; 
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5) The location will enable us to conduct the investigations where there will be least impact 

on existing or anticipated land uses and access. 

 

The relevant analysis for each of the screening criteria is as follows: 

1) Selection Criteria #1: High-level groundwater is known to exist in both wells 9 and 10, 

at depths of ~180 and ~310 m below the surface, respectively. 

2) Selection Criteria #2: Both sites are located on the margins of the Pālāwai Basin, and 

the existing wells allow for deeper penetration and investigation of the subaerial lava of 

this region. 

3) Selection Criteria #3: Well 9 is located near existing electrical power facilities that we 

will tie in to and meter. 

4) Selection Criteria #4: Well 9 sits within a flat concrete pad constructed when it was first 

drilled, while Well 10 is located on land flat enough for our truck-mounted drill rig to 

function over it. Both wells are accessible by nearby roads and are within <1-6 miles of 

Lāna‘i City. 

5) Selection Criteria #5: Both wells have been drilled at least once with some disruption of 

the local environment; subsequent deepening is not expected to cause significant further 

disruption – certainly not as much as drilling new wells from the surface.  

6) Selection Criteria #6: Wells 9 and 10 are the only wells not currently in use on Lāna‘i, 

and Pūlama Lāna‘i supports this investigation. 

 

3.1.3 The Proposed Action  

The proposed action will be the deepening of two boreholes at Wells 9 and 10, via scientific 

drilling. Samples of rock core will be collected continuously during drilling, and will be analyzed 

for structural information as the core is recovered. The diameter of the existing wells is 25-45 cm 

(10-17.5”), but will be reduced to 9.7 cm (3.8”) diameter at depth; depending on formation 

conditions, the bottomhole diameter may be as small as 6.4 cm (2.5”). During drilling, and 

subsequent to completion, water samples will be collected from the borehole and tested for 

chemical composition and other physical and chemical properties; analysis of the age of the water 

samples will be conducted to determine their average residence times in the aquifers and isotopic 

analysis will enable us to determine at what altitude the recharge entered the hydrologic system.  
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The steps in conducting the drilling will consist of the following actions: 

• A site having an area of ~0.5 hectares (1 acre) will be prepared by leveling and clearing 

any debris and obstructions that may exist;  

• A gyroscopic test will be conducted to determine if the hole is straight enough for scientific 

drilling; 

• A stabilizing temporary casing string will be installed in the existing hole to minimize the 

amount of drilling fluid required, protect and stabilize the drill string, and minimize erosion 

of the sidewalls of the open hole. 

• Core drilling will commence using conventional water well drilling fluids on a 24/7 

schedule with two alternating drilling crews with periodic breaks to allow for equipment 

maintenance and repair, downhole measurements, or borehole stabilization operations;  

• Our objective is to achieve a depth of at least 3000’ of total hole depth to allow us to 

characterize the deeper geologic and hydrologic conditions beneath the Pālāwai Basin. If 

drilling conditions are favorable, a greater depth may be achieved but permit conditions 

will limit maximum drilling temperatures to less than 100C and may restrict the total 

drilling depth attained.  

• Drilling will be periodically suspended, to allow samples of formation fluids to be 

collected.  

 

After drilling is completed, a perforated liner will be lowered into the borehole to stabilize the 

formation and then drilling fluids will be cleared from the borehole by bailing. After the bore is 

cleared of drilling fluids, monitoring instruments will be suspended in the hole to allow us to 

periodically determine formation water conditions and to sample formation fluids. 

 

If drilling proceeds to the second borehole, the sequence of actions described above will be 

repeated. 

 

At the conclusion of the groundwater analysis process, a determination will be made, in 

collaboration with CWRM staff, as to whether one or both of these observation holes would be 
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useful for monitoring conditions in the identified aquifers; should such monitoring not appear to 

be feasible or useful, then the holes will be configured according to State Water Commission and 

Department of Health requirements.  

 

3.1.4 No Action Alternative  

The no-action alternative does not meet the needs of the University and Stakeholders in their 

continued management of the Pālāwai Basin lands. Without the proposed hydrologic evaluation, 

we will be unable to document existing conditions within the groundwater aquifers beneath the 

region. Stakeholders will also be deprived of ground truth data with which to develop plans for 

sustainable long-term utilization of these lands and for development the groundwater resource. 

The no-action alternative would also preclude any contribution to the State Plan as it relates to 

management of water resources or to the Lāna‘i Community Plan's stated strategy to continue planning, 

exploring, testing, and developing alternative water resources.
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CHAPTER 4: AFFECTED ENVIRONMENT AND ENVIRONMENTAL 

CONSEQUENCES 

 

4.1 Introduction 

This chapter will present an overview of the baseline physical, biological, social, and economic 

conditions of the environmental attributes that occur within the region of influence (ROI) of the 

Proposed Action. The potential impacts on the environment will also be presented for the Proposed 

Action and the No Action alternative. Only those environmental and socioeconomic conditions 

relevant to the Proposed Action are presented, as follows: 

 

• Topography, Soils, and Geology 

• Water Resources 

• Noise 

• Anthropogenic Light 

• Air Quality 

• Flora 

• Fauna 

• Cultural Resources 

• Potable Water 

• Wastewater Disposal 

• Solid, Hazardous, and Medical Wastes 

• Transportation 

• Land Use 

• Socioeconomic Environment 

• Environmental Justice and Protection of Children  

 

Each of the above environmental attributes will be presented in a separate section with a 

background and overview of existing conditions followed by a discussion of the impacts, both 

positive and negative, of the Proposed Action and No Action alternatives. 
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4.1.1. Terminology 

Impacts are all described where they occur, within their Region of Influence (ROI) for each 

resource, including both direct and indirect impacts as well as cumulative impacts:  

• The Region of Influence is that area/location that can be reasonably expected to be 

impacted by the proposed action and will be of a specified extent for each environmental 

attribute; 

• Direct Impacts are caused by the Proposed Action and occur at the same time and place of 

the action; 

• Indirect Impacts are caused by the Proposed Action but occur at a later time or at a distance 

from the Proposed Action; 

• Cumulative Impacts are those that may occur as a result of pursuit of the Proposed Action 

simultaneously with other actions occurring within the ROI of either project, or as a result 

of accumulating impacts associated with the consecutive execution of multiple projects 

having overlapping ROI; Cumulative Impacts will be discussed in Chapter 5. 

• Significant Impact, as defined in HRS 343-2, means the sum of effects on the quality of 

the environment, including actions that irrevocably commit a natural resource, curtail the 

range of beneficial uses of the environment, are contrary to the State’s environmental 

policies or long-term environmental goals as established by law, or adversely affect the 

economic welfare, social welfare, or cultural practices of the community and State. 

 

There may be both adverse and beneficial impacts associated within a single environmental 

attribute. Beneficial impacts are identified and discussed where applicable.  

The following sections describe the impacts using the following levels of significance:  

• Significant impact  

• Significant impact but mitigatable to less than significant  

• Less than Significant  

• No Impact  

 

4.1.2 Summary of Impacts  

Table 4-1 presents a summary of the anticipated impacts of the Proposed Action and the No Action 

alternatives on the three sites under consideration. Less than Significant and No Impacts were 
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identified for all Environmental Attributes. 

 

Environmental Attribute 
Preferred Alternative 

No Action Alternative 
Well #10 Well #9 

Topography, Soils, and 

Geology 
⊙ ⊙ ⊙ 

Water Resources ⊕ ⊕ ⊙ 

Noise ⌾ ⌾ ⊙ 

Anthropogenic Light ⌾ ⌾ ⊙ 

Air Quality ⌾ ⌾ ⊙ 

Flora ⊙ ⊙ ⊙ 

Fauna ⌾ ⌾ ⊙ 

Cultural Resources ⊙ ⊙ ⊙ 

Potable Water ⊙ ⊙ ⊙ 

Wastewater Disposal ⊙ ⊙ ⊙ 

Solid and Hazardous Wastes ⌾ ⌾ ⊙ 

Transportation ⌾ ⌾ ⊙ 

Land Use ⊙ ⊙ ⊙ 

Socioeconomic Environment ⊕ ⊕ ⊙ 

Environmental Justice and 

Protection of Children 
⊙ ⊙ ⊙ 

 

Table 4-1. Summary of Impacts of Project Alternatives. 

 

LEGEND 

Positive Impact   ⊕ 

Less than Significant Impact  ⌾ 

No Impact    ⊙ 

Significant Impact   ● 



4-4 
 

 

Figure 4-1. Left- The head of Lāna‘i Well #10. Right- Showcases ease of axis to Lāna‘i Well #10 

via foot and truck. 

 

 

Figure 4-.2 Lāna‘i Well #9. 
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4.2 Background, Location, and History 

Text excerpts transferred from Maly, K., 2016, Cultural landscape considerations for a 

magnetotelluric survey on the island of Lāna‘i: Pūlama Lāna‘i, Lāna‘i Culture & Heritage Center 

Memo Report, 10 p. 

 

By the early 1600s, all the islands of the Hawaiian group were settled sufficiently to develop an 

organized way to manage scarce resources. Each island was divided into political and subsistence 

subdivisions called ahupua‘a. The island of Lāna‘i is comprised of two major districts, Ko‘olau 

(windward) and Kona (leeward). Under the rule of Pi‘ilani, Lāna‘i was divided into 13 ahupua‘a, 

or native land subdivisions, which typically extend from a fishery area in the ocean fronting the 

ahupua‘a to an area on the mountain lands. Though in four instances, the ahupua‘a cross the entire 

island from Ko‘olau to Kona. Native tradition describes ahupua‘a divisions as being marked by 

stone cairns (ahu) with a carved pig (pua‘a) image placed upon them, and these ancient divisions 

remain the primary land unit in the Hawaiian system of land management on Lāna‘i today.  

 

In the period leading up to 1800, there was a decline in the native population, and in the capacity 

of Lāna‘i to produce agricultural resources. This was, in part, due to disputes between the rulers 

of Maui and Hawai‘i which overflowed onto Lāna‘i in the mid to late 18th century. In the late 18th 

century and early 19th century, foreign diseases and influences spread across the islands, leading 

to a further decline in the population. By the 1840s, there were approximately 600 inhabitants 

residing on Lāna‘i. By the 1870s, the population hovered below 300 residents, and by the early 

1890s, there were just 175 native residents. In 1922, when James Dole purchased 99% of the island 

to form the Lāna‘i plantation, the population was approximately 125. 

 

James Dole, president of the Hawaiian Pineapple Company (HAPCo), purchased the island of 

Lāna‘i for $1.1 million dollars in 1922. In 1923, he sent engineers to begin the design of Lāna‘i 

City, the Kaumālapa‘u Harbor, pineapple fields, and facilities which would support the envisioned 

pineapple plantation. Between 1923 and 1925, the city was laid out. It included houses (for 

individual families and group homes for single men); a hospital dispensary; a theatre; stores; 

churches; a hotel; offices; and labor yards. Outlying plantation camps, overlooking Pālāwai, at 

Miki, Quarry Camp and Kaumālapa‘u, were also built. As this work was going on, and housing 
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became available in Lāna‘i City and outlying work camps, tracts of land in Pālāwai Basin and 

around the new city were being cleared of stones and boulders both by hand and with livestock, 

and then planted in pineapple. Castle & Cooke bought out Dole Foods in 1961 and planned new 

resort and residential development for Lāna‘i in the 1970s which they never saw to fruition. David 

H. Murdock bought out Castle & Cooke in 1985 for ownership of Lāna‘i and ended pineapple 

farming in 1922. 

 

The proposed drilling sites are located within the Pālāwai Basin on Lāna‘i. The project proposes 

to expand the well present at each drilling location by digging deeper into the subsurface with the 

intent of gaining new geologic and hydrologic insights to groundwater systems of Lāna‘i. Lāna‘i 

Well #10 (20.765278º, -156.919444º), depicted in Figure 4-1, is the primary target of the study 

located on the southern rim of Pālāwai Basin. Lāna‘i Well #9 (20.8180820º, -156.914048º) as 

shown in Figure 4-2 is the secondary target of the study should resources allow. It is located closer 

to Lāna‘i City distinctly within the Pālāwai Basin. 

 

Figure 4-3. Geologic map of the island of Lāna‘i from D.R. Sherrod, J.M. Sinton, S.E. Watkins, 

and K.M. Brunt, 2007. 
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4.3 Topography, Soils, and Geology 

4.3.1 Affected Environment 

The regional area containing both the primary proposed drilling site and the secondary location is 

the Pālāwai Basin, a remnant of the unfilled caldera, in the central and southern region of the island 

of Lāna‘i, near Lāna‘i City. Lāna‘i City has an elevation of 1,620 feet above sea level. 

 

The island of Lāna‘i is formed by a single shield volcano, now extinct, estimated to be 1.3 Ma and 

active from approximately 2 Ma to 1 Ma. The Lāna‘i Volcanics is an igneous geologic unit that 

comprises all the volcanic rock units forming the island (Figure 4-3). The bioclastic Hulopoe 

Gravel is a carbonate-cemented gravel on the southern slopes of the island, with competing 

theories of origin, including sea level rise and megatsunamis. A rift zone extends from the 

northwest to the southeast of the island, radiating from the caldera of Pālāwai Basin. An additional 

rift zone extends southwest from the caldera. Both are marked by dike complexes. 

 

Figure 4-4. Soils map of the island of Lāna‘i from J. Deenik, 2014, University of Hawai‘i 

College of Tropical Agriculture and Human Resources. 
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With the introduction of agriculture and grazing by goats and deer on Lāna‘i, wind erosion has 

caused an increase in soil loss. The majority of the soil in Pālāwai Basin near the drill site at Lāna‘i 

Well #9 is a vertisol, a clay-rich material. The soil at drill site Lāna‘i Well #10 at the edge of the 

basin is a oxisol, defined by its highly weathered minerals and oxidized subsurface layer (Figure 

4-4). Both of these soils played an important role in Lāna‘i’s pineapple production (Hawai‘i Soil 

Atlas, 2014). 

 

4.3.2 Environmental Consequences 

The ROI for the effects of the proposed drilling on the Topography, Soils, and Geology of the area 

is limited to the immediate vicinity of the drill site in both proposed locations: an area of about 2 

acres. We do not anticipate any impacts on the topography beyond the boundaries of the drill sites 

themselves. 

 

Proposed Action (Preferred Alternative): For the test drilling to be conducted, an area of 

approximately 2 acres will need to be available for rig-up and short-term storage of drilling 

materials at each site used. This area needs to be reasonably flat and accessible to vehicles but will 

not need to be paved. At prospective drill sites, minimal grading and grubbing will have to be done 

over this area as it is flat and allows placement of all necessary equipment. A wellhead slab has 

been previously installed on both sites. For Well 10, the area has been since overgrown by shrubs. 

For Well 9, the well slab remains cemented. 

 

The activities at the site associated with mechanical disturbance of the ground are likely to increase 

the possibility of dust creation and wind erosion of the finest grain soil components. It is not 

expected that the ground disturbance will interfere with normal water infiltration and, hence, no 

significant increase in water erosion is believed to be likely as a result of the drilling activities. 

The temporary nature of these activities at each of the prospective sites that have been previously 

disturbed will not result in a significant impact to their existing condition. 

 

No Action Alternative: Under the no action alternative soils and topography will remain as they 

are. 
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Mitigation: Standard erosion control measures will be implemented during ground disturbing 

activities to minimize erosion impacts. On those sites where soil is exposed during site preparation 

and drilling operations, shipping containers, used for storage of materials, will be placed in a 

fashion to block the prevailing trade winds and shelter exposed soils to minimize wind-blown dust 

erosion. 

 

4.4 Water Resources 

4.4.1 Affected Environment 

Lāna‘i has a subtropical climate, with Lāna‘i City at 1,620 feet in elevation and an average annual 

temperature of 68.1º F. Lāna‘i experiences the northeasterly trade winds and is partly sheltered by 

West Maui and East Molokai. Lāna‘i falls within the rain shadow of Maui, decreasing the 

importance of orographic rainfall caused by those northeasterly trade winds. Average annual 

rainfall is as low as 10 inches at the coast to 38 inches at the summit, but will vary greatly year to 

year. Rainfall also varies within the year, with a dry season and wet season; this wet season is 

marked by the presence of southerly Kona storms in addition to the regular orographic rainfall that 

approach the island unmitigated from the south. Heavy rains in a Kona storm can account for a 

large portion of the annual rainfall, sometimes as much as 80% in arid regions. Naulu storms are 

also sudden and heavy rainfall events forming off the south or west coast of Lāna‘i during periods 

of hot weather (Stearns, 1940). 

 

Lāna‘i’s sustainable yield is estimated to be 6 million gallons per day, most of which comes from 

the Central aquifer encompassing portions of the Pālāwai Basin and rift zone. In 2008, total 

withdrawals from the central aquifer system were approximately 2.2 million gallons per day, 

coming from six primary wells. 

 

There are two types of groundwater on Lāna‘i: basal groundwater near the coast and high level 

groundwater inland in the rift zone and caldera complex. Coastal basal groundwater a few feet 

above sea level is often too brackish for human consumption. High level inland groundwater is 

contained by dike-impounded reservoirs or perched aquifers, sustained by an impermeable soil 

bed at the base of the alluvium layer. Where the land has been eroded to intersect these dike 

complexes, groundwater would flow freely as perennial springs (Stearns, 1940; Mink, 1983). 
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These springs have since stopped after tunnels diverted the water sources; there are no perennial 

streams on the island. 

 

Both target wells are within the Pālāwai Basin, with Lāna‘i Well #10 being on the southern rim of 

the basin, and Lāna‘i Well #9 well within the confines of Pālāwai Basin. Well #10 is near the 

proposed boundary between Kealia and Leeward Central aquifer; Well #9 is within the Leeward 

Central aquifer as proposed by Mink and Lau, 1993 (Figure 4-5). 

 

Figure 4-5. Aquifer map of the island of Lāna‘i from Mink and Lau, 1993. 

 

4.4.2 Environmental Consequences for Water Resources 

The ROI for the effects of the proposed drilling on the Water Resources within the region of 

drilling sites is limited to the aquifers within the Pūlama Lāna‘i controlled lands. Drilling fluids 

will eventually make their way into the saturated aquifers that reside below the Pālāwai Basin; the 

limited rainfall characteristics within the region will ensure that their transport toward the water 
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table will occur slowly and allow the compounds to both biodegrade and become highly diluted 

before they are transported out of the immediate area of the Pālāwai Basin. 

 

Proposed Action (Preferred Alternative): Site preparation at the proposed drilling locations is 

not expected to have any impact on ground waters underlying the prospective drill sites. The 

drilling itself will introduce some compounds immediately around the well bore. These compounds 

consist of soap bentonite clay (Appendix B, Naturagel), and a vegetable-derived polymer 

(Appendix B, Alcomer 120L) that is used in formulating the drilling fluids for air drilling or gel-

based drilling fluids. It is likely that most of the drilling fluids injected into the hole during drilling 

will, in time, enter the local water table; the conventional drilling fluid, containing bentonite and 

polymer, will be used after the water table is reached and these fluids will also be lost to the 

saturated formations during the drilling.  The drilling polymer is biodegradable and expected to 

break down over time; bentonite is a natural product, a clay, that poses no threat to the groundwater 

quality. 

 

In a broader context, the new information generated by the proposed project will have a positive 

impact on water resources island-wide by providing new information and insights into the 

hydrological cycle for the island as a whole, which may be relatable to statewide water resource 

management. These new insights will enable the State, the County, and Pūlama Lāna‘i to better 

manage the groundwater resources. Hence, this action will have a net positive impact on 

groundwater resources. 

 

No Action Alternative: Under the no-action alternative, there would be no impact on the 

groundwater supplies in the immediate vicinity of the Pālāwai Basin. However, the no-action 

alternative is likely to result in continued incomplete knowledge of the hydrology of Lāna‘i and a 

limited understanding of the island’s potential groundwater resource. 

 

Mitigation: The selection of drilling fluids as bentonite clay and vegetable-based polymer is itself 

a mitigation measure as both are natural products that have been long-used in water well drilling 

with no adverse impact. Further, a specialized stabilization casing string will be used to minimize 

the rate of drilling fluid used. 
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4.5 Noise 

4.5.1 Affected Environment 

Lāna‘i Island is generally quiet. The primary sources of anthropogenic daytime noise include: 

vehicle operation, aircraft, traffic noise, construction. 

 

Lāna‘i Well #10 is located a substantial distance from Lāna‘i City and in close proximity to the 

diesel power-generating facility, which generates noise. Lāna‘i Well #9 is just outside Lāna‘i City 

which generates anthropogenic noise during the day.  

 

4.5.2 Environmental Consequences for Noise 

The ROI for the effects of the proposed drilling on the ambient noise levels is estimated to be 

approximately 1 km from the drilling activity. At this distance, the noise generated by the drilling 

activities will be well below nuisance levels for Well #10. If drilling of Well #9 occurs, we will 

work with the community to determine the best path forward. Options include the use of 

specialized mufflers on the drilling engines or to drill exclusively during daytime hours.  To date, 

no studies of ambient noise at either well have been performed. 

 

Proposed Action (Preferred Alternative): Noise sources associated with the drilling include 

increased vehicle traffic to and from the drilling sites as well as noise associated with operation of 

the drilling motors which will be operated on a nearly continuous basis with two shifts of twelve 

hours each on a daily basis, unless there is negative feedback from the community on the level of 

noise. The drill rig engines (cooling fans, exhaust, etc.) are expected to generate a noise level 

around 75 dB(A) at 10 m. Although there is some variation in sound levels, the engines typically 

operate at a constant power level and generate a steady drone. There may also be sound emissions 

classified as “impact noise”: hammering on drill pipe, driving pins, etc. These sound levels are 

likely to exceed 85 dB(A) at the site but are typically short of duration. 

 

The most relevant noise receptors to the proposed project will be the community of Lāna‘i City 

adjacent to the proposed secondary drill site of Lāna‘i Well #9. 
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No Action Alternative: Under the no-action alternative there would be no noise generated at the 

proposed drilling locations. 

 

Mitigation: The location of the proposed drill site at Lāna‘i Well #10 is isolated from the region’s 

main population centers, and noise from this location will naturally dissipate before reaching more 

densely populated regions. 

 

Should unacceptable levels of sound be experienced, we will have the option of replacing the 

mufflers on the rig and associated equipment with “hospital” type mufflers that will further reduce 

exhaust-generated noise from the drilling operations. We will also have the option of deploying 

the storage containers in a way that will further deaden the sound transmission as needed. 

 

Noise generated by the small addition of rig traffic to existing traffic loads is believed to be 

insignificant and requires no additional mitigation. 

 

4.6 Anthropogenic Light 

4.6.1 Affected Environment 

Because of the moderate population within Lāna‘i City, anthropogenic light sources are present in 

and throughout this developed region near Lāna‘i Well #9. Near Lāna‘i Well #10, sparse 

population coverage limits the number of anthropogenic light sources over most of the landscape. 

The largest contributor to nighttime light sources is form traffic that traverses the Kaumālapa‘u 

Highway and Manele Road during nighttime hours, although this source is intermittent and mobile. 

Fixed sources of lights are those in the vicinity of rural communities. The nearest major, 

continuous, night time light source will be the existing diesel power generation station located 

approximately 1 km from the Lāna‘i Well #10 site. Lāna‘i Well #9 has a nighttime security light 

installed. 

 

4.6.2 Environmental Consequences for Anthropogenic Light 

The ROI for the effects of the proposed drilling on nighttime light levels in the Pālāwai Basin may 

extend as much as 2 to 3 km. 
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Proposed Action (Preferred Alternative): During drilling, the site and drill rig mast will be 

lighted during nighttime hours for the safety of the drilling crew and others working at onsite. 

Typically, there will be area lights for navigation of the site itself, to allow use of a forklift of other 

heavy equipment safely, and the rig mast and rig floor will be lighted to allow crew to monitor and 

work on the equipment. Although prospective sites are not within the approach of Lāna‘i Airports, 

for the safety of aircraft it may be necessary to maintain a navigation light at the top of the mast. 

 

At prospective site Lāna‘i Well #9, the rig will be surrounded by existing nighttime area lighting 

near the outskirts of Lāna‘i City; the addition of the area and rig mast lights will not add 

significantly to the existing ambient lighting. At prospective site Lāna‘i Well #10, the rig will be 

isolated from any other developed areas and hence the lighting there will stand out in a broad 

region that is otherwise dark at night. Because of its isolation, the additional lighting will not affect 

existing uses of the area and will have no impact on humans. As an isolated light in an otherwise 

dark environment, there is the potential for the lights to affect birds or bats in their nighttime 

foraging or transiting the area. 

 

No Action Alternative: Under the no-action alternative there would be no additional lighting 

within the drilling location 

 

Mitigation: In order to minimize the likelihood of disorienting nocturnal bird navigation, the lights 

will be directed downward and shielded so that there is a minimum of stray light given off by the 

site. Area lights will be designed to minimize upward escape of light and will be maintained, to 

the extent possible, below the elevation of the top of the containers to further minimize unnecessary 

light leakage off site. When and where possible, motion sensor lights will be used so that, if a work 

area is not in active use, lights will be automatically shut off. Finally, the drill crew will be educated 

to watch for birdlife that may be attracted to the nighttime lighting and one of the management 

staff will monitor the site for incidents of bird disorientation or bird strikes and adjust lighting 

deployment to minimize these effects.  

 

The temporary use of lights during the drilling activities is not considered likely to cause a 

significant impact on mammal or bird populations in the area. 
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4.7 Air Quality 

4.7.1 Affected Environment 

Under the Federal Clean Air Act (42 USC 85 § 7401 et seq.) each state is required to identify areas 

that have ambient air quality in violation of federal standards. All of Hawai‘i is categorized as 

attainment, meaning that federal ambient air standards are being met, or unclassifiable if data are 

not available to support such a determination. 

 

Air quality in the Pālāwai Basin is typically very good. The primary anthropogenic sources of air 

pollutants include vehicular traffic and overland travel. Many anthropogenic sources are variable 

and intermittent, producing a negligible impact on overall air quality within the Pālāwai Basin. 

 

4.7.2 Environmental Consequences for Air Quality 

The ROI for the effects of the proposed drilling on the air quality of the Pālāwai Basin will be 

within ~2 km of the drilling activities. Beyond this radius, the emissions from the drill rig or from 

dust producing activities will be diluted or settled out of the air column. 

 

Proposed Action (Preferred Alternative): Short-term impacts on air quality would occur during 

site preparation and drilling. Site preparation impacts would include dust generated by rig up and 

installation of containers as well as diesel exhaust from the equipment being used. During drilling, 

the primary impact on air quality would be from diesel exhaust produced by the drilling, 

compressor, and generator engines. Data sheets on the emissions of the drilling equipment and 

compressor engines are listed in Appendix C. In both cases, these engines will be of similar or 

smaller capacity than truck engines routinely used in transiting across the Pālāwai Basin. They will 

be evaluated for their ability to meet air quality standards during the permitting process under a 

Non-Covered Source Permit issued by the Hawai‘i State Department of Health. Any fuel use or 

emission requirements imposed by that permit will be met by the project. 

 

Adjacent lands to the drill site. Because of the distance of the drill cites to developed areas, only 

the residents of Lāna‘i City are expected to experience even small impacts from the drilling 

activities and only from activities at prospective drill site Lāna‘i Well #9, the secondary priority 
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drill site; the other regions are far enough removed from actively occupied lands that impacts from 

those sites would be insignificant. 

 

No Action Alternative: Under the no-action alterative there will be no additional diesel emissions 

nor dust beyond existing loads associated with typical vehicle traffic across the Pālāwai Basin. 

 

Mitigation: As noted above, we will configure the drill site to minimize the impacts of wind on 

cleared portions of the drill site and, hence, also mitigate the impacts of dust generation. Fugitive 

dust control measures will be implemented as necessary and as indicated by the conditions 

occurring at the site during drilling. At the conclusion of project activities, we will work with 

Pūlama Lāna‘i to restore natural vegetation to our drill site as recommended by them to help further 

minimize any longer-term impact from the drill site activities. 

 

4.8 Flora 

4.8.1 Affected Environment 

Text excerpts transferred from ICF International, 2013, Terrestrial vegetation and wildlife surveys: 

Report of Findings prepared for Pūlama Lāna‘i, 19 p. 

 

The vegetation of Lāna‘i has been impacted historically by unrestricted grazing by goats (Capra 

hircus), domestic sheep (Ovis aries), European mouflon sheep (O. gmelini musimon), cattle (Bos 

taurus), pigs (Sus scrofa) (Towill 2007, Allen and Murakami 1999, Hobdy 1993), and more 

recently by deer (Axis axis); commercial agriculture; introduction of alien plants; and by 

construction of roads and appurtenances associated with the resort at Hulopoe.  

 

The endemic Canavalia Lāna‘i ensis (‘awikiwiki) was reported to be found in the 1980s (M&E 

Pacific, 1986; and Nagata, 1988), and in a single occurrence along the coast in a 1991 report (Belt 

Collins & Associates, 1991) but not more recently (ICF, 2013).  

Lāna‘ihale Forest Conservation Area consists of 3.588 acres of wet forest. Kānephu‘u Preserve 

encompasses 590 acres of lowland olopua/lama dryland forest. Neither of these natural area 

preserves will be affected by the aforementioned drilling at either proposed drill site. 
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4.8.2 Environmental Consequences for Flora 

The ROI for effects of proposed drilling on flora at the prospective drill site will be the site itself. 

 

Proposed Action (Preferred Alternative): Overall impacts to flora will be from work activities 

at the site that would potentially trample or abrade plants. Given the already highly disturbed nature 

of the prospective site, impacts of the project on native and sensitive plants will be negligible. 

 

Because the equipment to be used for the drilling will be transported Hawai‘i Island, there is no 

possibility of introduction of exotic or invasive species. Still, care will have to be taken to ensure 

that the equipment is thoroughly cleaned prior to its introduction to Lāna‘i. 

 

No Action Alternative: Under the no-action alternative there would be no impact on the existing 

flora located at the individual prospective drill sites. 

 

Mitigation:  

No impact on native flora is anticipated from the proposed activities. 

 

4.9 Fauna 

4.9.1 Affected Environment 

Text excerpts transferred from ICF International, 2013, Terrestrial vegetation and wildlife surveys: 

Report of Findings prepared for Pūlama Lāna‘i, 19 p. 

 

The endangered Hawaiian hoary bats or ‘ope‘ape‘a (Lasiurus cinereus semotus) are known to 

occur on Lāna‘i; however, their breeding status is unknown. They are crepuscular, typically 

feeding in at twilight and after dark within edge habitats such as tree lines bordering roads, often 

adjacent to or near water courses and coastlines and feed on both native and alien insects (Whitaker 

and Tomich 1983, USFWS 1998, Fullard 2001, Mitchell et al 2005), including insects attracted to 

lights. USFWS (2008) noted that “Occasional observations of bats on O‘ahu , Molokai, and Lāna‘i  

are considered to be migrant or vagrant individuals from other islands.” They also noted that “Only 

one bat sighting was recorded during 485 hours of ornithological radar sampling sessions (0.005 

bats/hr)…” on Lāna‘i in the vicinity of the meteorological towers erected as part of the proposed 
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Big Wind project.  

 

4.9.2 Environmental Consequences for Fauna 

The ROI for effects of proposed drilling on the indigenous fauna is estimated to be less than 2 km. 

 

Proposed Action (Preferred Alternative): Planned activities at the prospective drill site are 

expected to have minimal impacts on the native fauna of the region. The limited size of the area 

impacted by drilling activities is expected to be too small to deprive the fauna of habitat. However, 

as noted in 4.6 Anthropogenic Light, drilling activities are planned to continue through the 

nighttime hours. For the safety of the site workers, the rig mast and work areas around the rig will 

need to be lighted during those hours and these fixed lights may have the potential to cause 

disorientation for night birds or serve to attract foraging bats. 

 

No Action Alternative: Under the no-action alternative there would be no additional impacts on 

the fauna resources within the ROI of the drilling. 

 

Mitigation: To minimize the impacts of nighttime activities, lights will be shielded and, where 

possible, directed downward. Further, work area lights that can safely be equipped with motion-

sensor activation will be fitted with sensors. Shift supervisors and staff will also be directed to be 

alert to evidence of bird or bat activity, or losses, associated with nighttime work; if evidence of 

significant losses is found, we will work with Pūlama Lāna‘i biologists to implement further 

strategies in an effort to limit these losses. 

 

4.10 Cultural Resources 

4.10.1 Affected Environment 

Text excerpts transferred from Maly, K., 2016, Cultural landscape considerations for a 

magnetotelluric survey on the island of Lāna‘i: Pūlama Lāna‘i, Lāna‘i Culture & Heritage Center 

Memo Report, 10 p. 

 

The culture, beliefs, and practices of the ancient Hawaiians mirrored the natural environment 

around them. They learned to live within the wealth and limitations of their surroundings. The 
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earliest traditional lore of Lāna‘i, recorded in the early to middle 1800s, describes the arrival of 

the gods Kāne, Kanaloa, their younger god-siblings and companions to the southern shores of the 

island. In the tradition of Kāne‘āpua, we find references to the plateau lands of the Kaunolū, Kalulu 

and Kamoku. Later accounts describe the visit of the goddess Pele and members of her family to 

the windward region of Lāna‘i, and noted localities in the ahupua‘a of Ka‘ā. 

 

Subsequent narratives describe the settlement of Lāna‘i by evil spirits, and the difficulties that the 

early human settlers encountered in attempts to safely colonize the island. Another tradition relates 

that in the early 1400s, a young Maui chief by the name of Kaululā‘au traveled around Lāna‘i 

vanquishing the evil ghosts/spirits of the island, making it safe for people to live on Lāna‘i, and is 

the source of the island’s name (Lāna‘i a Kaululā‘au). Notable events and stories place names are 

recorded across Lāna‘i in this tradition, the locations of which are still known by some residents. 

 

There is significant archaeological evidence on the island indicating that in the period before  

western contact, more people lived on the land sustainably—growing and catching all they 

needed—than currently live upon the island. The earliest population estimates cite at least 6,000 

residents on the island. Several important traditions pertaining to the settlement of Lāna‘i, and the 

beliefs and practices of the ancient residents, are commemorated at such places as Kaululā‘au, 

Kalaehī, Ke-ahi-a-Kawelo, Hālulu, Pu‘upehe, Pōhaku ō, Kānepu‘u, Ka‘ena iki, Nānāhoa, 

Ha‘alelepa‘akai, and Puhi-o-Ka‘ala.  

 

Ancient Hawaiian villages, ceremonial features, dryland agricultural fields, fishponds, and a wide 

range of cultural sites dot the shoreline of Lāna‘i at places like Keone, Kalama nui and Kalama 

iki, Kaumālapa‘u, Kaunolū, Māmaki, Kapalaoa, Huawai, Kapiha‘ā, Hulopo‘e, Mānele, Kamaiki, 

Naha, Kahemanō, Lōpā, Kahalepalaoa, Kāhe‘a, Keōmoku, Ka‘a, Hauola, Maunalei (including a 

wet land taro field system in the valley), Kahōkūnui, Kaiolohia, Kahā‘ulehale, Kahue, Lapaiki, 

Pōkeana, Awalua, Polihua, and Ka‘ena.  

 

In the uplands, localities at Ho‘opulupuluamoa and Malulani, Kō‘ele and Kihamāniania, Kalulu 

uka, Kaunolū uka, Keālia Kapu, Keālia Aupuni, and Pālāwai were also locations of significant 

traditional settlements and agricultural endeavors. We also know that over the generations, families 
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with permanent residences in the Lāhaina District of Maui frequented Lāna‘i to take advantage of 

its rich fisheries.  

 

The story of ranching on Lāna‘i spans close to 100 years of the island’s history. The “paniolo” 

(cowboy) heritage of the island is a rich one, with formal ranching efforts spanning ca. 1850 to 

1951. Ranching efforts initially focused on herds of sheep and goats, whose numbers on Lāna‘i 

grew to a nearly uncontrollable 100,000 animals by the 1890s. The most significant impact of the 

animals between the 1830s to 1890s was the rapid deforestation and drying up of the island’s water 

resources. Loss of vegetation had an effect on every other aspect of life on Lāna‘i and contributed 

to the continual decline in the native population of the island. 

 

In 1900, there were around 800 head of cattle on Lāna‘i, while more than 20,000 sheep grazed on 

the island. In the early 1900s, Charles Gay and family continued ranching large herds of sheep 

(following the lead of the Gibson and Hayselden operations), though they slowly increased the 

herds of cattle and horses. In 1910, Gay sold a large portion of his fee-simple interest in the island 

to W.G. Irwin and J. D. McCrosson, who formed the “Lāna‘i  Company, Ltd.,” and focused their 

ranching interests on cattle, based out of the Kō‘ele Ranch Headquarters. 

 

In 1911, Lāna‘i Company, Ltd., brought George Munro to Lāna‘i to manage the ranch operations, 

and he recognized the dismal state of the environment. Water was a critical issue and, in 1912, a 

tunneling project between the water source at Maunalei and the ranch headquarters at Kō‘ele was 

completed. Water could then be drawn up to Kō‘ele, where a reservoir was constructed, and piped 

to remote pasture locations across the plateau lands. In 1917, the Baldwin brothers, of Maui, 

purchased the Lāna‘i  Company, Ltd. ranch lands, continuing cattle ranching in conjunction with 

the Kaho‘olawe Ranch, and other Baldwin family ranching interests on Maui. Then in 1922, they 

sold the Lāna‘i ranch lands to James Dole’s Hawaiian Pineapple Company, Ltd., by which time 

there were more than 5,000 head of cattle, and almost no sheep on Lāna‘i. The Hawaiian Pineapple 

Company (HAPCo.) maintained the Lāna‘i Ranch operations from 1922 to 1951, when the last 

round-up took place. 

 

The impacts of uncontrolled grazing and loss of forests and ground cover led to significant erosion 
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from both wind and storm water flow. In many areas wind and rain nearly erased all evidence of 

traditional Hawaiian residency. This said, anywhere outside of the cultivated pineapple fields, 

lithic scatter, coral, shell, fire pits, and artifacts are still visible in deflated features, and in sheltered 

areas in cultural features that retain a high level of integrity.  

 

A series of articles, published in the Maui News between 1926 and 1939, provide us with 

eyewitness accounts of the growth and development of the Lāna‘i pineapple plantation operations 

and city. The first article published in the Maui News on February 3, 1926, told readers of the visit 

by James Dole and his associates, as he unveiled the plantation and city to all Hawai‘i. The account, 

describing development which had occurred on Lāna‘i between 1923 and January 1926, reads:  

 

“January 31, 1926: Developments on Lāna‘i Visited by Businessmen and Government 

Officials. ‘Hawaiian Pineapple Company Runs Excursion to its property and Entertains 

Visitors.’ 

 

Sunday was show day at Lāna‘i , the Hawaiian Pineapple Company having chartered the 

Inter-Island steamer Kilauea to take almost 150 prominent Honoluluans to see what it has 

done with the property it purchased from Baldwin interests in the way of pineapple 

developments. The Governor and other territorial officials as well as some of the city and 

county officials were in the party.  

 

The Kilauea sailed from Honolulu at 10 o’clock Saturday night and discharged her 

passengers at Kaumalapau at 6 Sunday morning. Awaiting them were some 40 automobiles 

and they were taken about in cars for their sightseeing trip, most of which were brought 

with them from Honolulu. James D. Dole, president of the company personally conducted 

the party. The motorcade started at 7:50 headed by H. Bloomfield Brown in charge of 

affairs for the company on the island.  

 

Dinner was served at noon and there was speech making, among the speakers being the 

Governor. A heavy rainfall cut short the sightseeing trip and the Kilauea sailed on her return 

trip at 3:30. The Hawaiian Pineapple Company has spent for purchase of the property and 
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its development more than $3,000,000 and the visitors were much impressed with what has 

been done on the property.”  

 

The following facts and figures as to Lāna‘i are taken from a folder which was prepared for the 

excursionists: 

 

Island of Lāna‘i , 140 square miles, 90,000 acres; located 65 miles southeast of Honolulu; 

estimated pineapple land, 15,000 to 20,000 acres; option on Lāna‘i  taken September 5, 

1922; option exercised December 5, 1922; population at that time about 150; present 

population, 1000; elevation of Lāna‘i  City, 1650 feet; building of Lāna‘i  City commenced 

August 1923; number of schools, two; attendance, 150; seven miles of asphalt macadam 

road to Lāna‘i  City, eight to 12 inches thick, and 200 feet wide, widened at turns; maximum 

grade of road to Lāna‘i  City, about 6per cent; water supply lifted 750 feet by electric pump 

from tunnels in bottom of Maunalei gulch; water brought in six inch redwood pipe through 

three riders by three tunnels, aggregating 5300 feet in length; capacity of old Kaiholena 

reservoir, 500,000 gallons; capacity new Kaiholena reservoir, 3,900,00 gallons; electric 

power generated by 100 KW oil engine generator set, generated at 440 volts, transmitted 

at 2300 volts; capacity moving picture theater, 450; Kaumalapau harbor development work 

commenced September 1923; length of break water 300 feet; tonnage of rock in 

breakwater, 116,000; minimum depth of Kaumalapau harbor, 27 feet; depth of Kaumalapau 

harbor entrance, 65 feet; length of wharf, 400 feet; number of cattle on ranch at present 

time, 4000. [Maui News Editorial, February 3, 1926, page 1, c. 2] 

 

By 1930, the population on Lāna‘i totaled 2,356 residents. In the middle 1930s, efforts in 

expanding the amount of acreage were made, and new laborers, primarily of Filipino and Japanese 

ancestry, settled on Lāna‘i. All planting, picking, weeding and most field clearing was done by 

hand labor. There were no pineapple picking machines. The pickers picked by hand, loaded bags, 

walked to the end of the rows and then loaded the pine in boxes. The boxes were then hand loaded 

onto trucks and driven down to Kaumālapa‘u, where cranes would load the truck bins onto the 

barges for shipping to the cannery at Iwilei in Honolulu. 
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Later Maui News articles document the following descriptions of Lāna‘i City, the island 

community and plantation operations, noting that sixteen years after Dole’s acquisition of Lāna‘i, 

the island had become the world’s largest pineapple plantation. The following reports on the 

success of the Lāna‘i venture were published in 1938 and 1939: 

 

“1938: ‘Hawaiian Pine Improves Conditions on Lāna‘i  Isle. The past ten years have 

brought phenomenal development to the island of Lāna‘i  under the guidance of the 

Hawaiian Pineapple Co., which is creating ideal working conditions for its employees.’ 

 

Ten years ago, Lāna‘i  was just another unimportant island on the map of the Hawaiian 

group; today the Hawaiian Pineapple Co. operates on it the largest pineapple plantation in 

the world, to supply fruit for its cannery in Honolulu, also the largest in the world.  

 

Ten years ago, Lāna‘i ’s population was approximately 600, and about 4,000 acres were 

under cultivation. Today the land under cultivation has increased five-fold to 20,000 acres, 

and the island’s population has grown to an estimated 3,500.  

 

The five year period from 1925 to 1930 was one of great building activity on Lāna‘i  as the 

pineapple company conducted an extensive building program to provide housing for the 

hundreds of workers who were arriving almost on every boat to make their homes on the 

island.  

 

Homes for married couples were erected by blocks, in numerical order. There were model 

two bedroom homes, with large airy living rooms and spotless kitchens, running water, 

electricity and spacious grassed yards.  

 

Single men’s houses were divided in two by a partition with three furnished rooms in each 

section. All these houses were supplied with running water and electricity. They were laid 

out to provide ample space around each house.  

 

Attractive as these homes were eight years ago, they are now being remodeled and made 
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better, finer homes. More spacious rooms are being added and sanitary toilets and baths 

installed…” [Maui News Editorial, January 22, 1938, page 1 c. 2]  

 

In the early years of the Lāna‘i Plantation, harvests were picked and bagged in the field and taken 

to small crates along the roads. The crates were then loaded on wagons (later on trucks) and taken 

to Kaumālapa‘u Harbor for shipping to Honolulu.  

 

Over the years, various machines and equipment were developed to simplify the planting, watering 

and harvesting process. Machines laid out mulch paper, marking the planting rows. Large boom 

and spray sprinklers were developed to water and fertilize the crops. Conveyor booms 62 feet long 

- with lights - were developed so fruit could be harvested day and night. Gangs of pineapple pickers 

would walk along rows of pineapple (planted along contour lines), pick the fruit, toss it on the 

conveyor and send it to the large bins (of some 7 tons) on the trucks, for shipping to Honolulu from 

Kaumālapa‘u Harbor. 

 

For almost 70 years, Lāna‘i was the world’s largest working pineapple plantation (comprised of 

some 20,000 cultivated acres). All of the families of Lāna‘i, regardless of their place of origin, 

proudly observed that they were from the “Pineapple Island.” In 1961, Castle & Cooke bought out 

Dole Foods’ interests, and in the 1970s began planning for new resort and residential developments 

on Lāna‘i. Those plans never materialized, and in 1985 David H. Murdock bought out Castle & 

Cooke’s interests, which included the island of Lāna‘i. Under Murdock’s ownership, development 

plans were revitalized, and steps towards phasing out the pineapple plantation acted upon. 

Although pineapple was once “King” on Lāna‘i, this 70-year tradition ended in 1992 with the final 

pineapple harvest.  

 

Throughout the years of cultivation, artifacts would periodically be found in the fields. Typically, 

ulu maika (round, disc-like game stones), ko‘i (adze) and other tools would be found, and 

significant collections of these artifacts are now housed at the Lāna‘i Culture & Heritage Center. 

While the land has radically changed were cultivation occurred, the result of 70 years of 

bulldozing, tilling and erosion, evidence of traditional residency may still be found. Recent work 

conducted in partnership with qualified archaeologists, Pūlama Lāna‘i and the Lāna‘i Culture & 
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Heritage Center have identified scattered cultural deposits in areas of the former fields. The most 

common finding are lithic scatters, broken artifacts, and outlines of ancient fire pits. 

 

4.10.2 Environmental Consequences for Cultural Resources 

The ROI for the effects of the proposed drilling activities on the Cultural Resources within the 

Pālāwai Basin is within the confines of the prospective drill sites themselves. No impacts were 

identified that extend outside of prospective sites. 

 

Proposed Action (Preferred Alternative): No archaeological sites are known nor believed to 

exist in the immediate vicinity of any of the prospective drill sites. 

 

No Action Alternative: Under the no-action alternative, there would be no impacts on the cultural 

resources within the prospective drill site. 

 

Mitigation: Should evidence of archeological or cultural resources be encountered during site 

preparation work or during drilling, then activities at the site will be suspended and Pūlama Lāna‘i 

and the DLNR State Historic Preservation Division will be contacted immediately for review, 

evaluation, and recommendations on how to preserve or avoid damage to the resources. 

 

No impacts are anticipated on the cultural resources within Pālāwai Basin lands. 

 

4.11 Potable Water 

4.11.1 Affected Environment 

Text excerpts transferred from Department of Water Supply, 2011, Lāna‘i island water use and 

development plan: Maui County Water Use & Development Plan -- Lāna‘i, 190 p. 

 

Historical pumpage on Lāna‘i peaked at around 3.5 million gallons per day (MGD) in 1989. With 

the end of the pineapple economy in 1992, pumpage dropped to just under 2 MGD, gradually 

rising to 2.24 MGD in 2008. 

 

Metered demand on Lāna‘i in 2008 was roughly 1.66 MGD. Of that amount, roughly 0.76 MD 
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was from Wells 1, 9 & 14, serving brackish water for irrigation to the Manele Project District area. 

Roughly 0.52 MGD was for the areas of Lāna‘i City, Koele and Kaumālapa‘u, and roughly 0.38 

was fresh water for Manele Project District and the Pālāwai Irrigation Grid. 

 

By region, metered demand for the Manele Project District was the highest, with consumption in 

2008 of 1.08 MGD of combined fresh and brackish water, followed by Lāna‘i City with 0.36 MGD 

of metered demand, Koele Project District with 0.15 MGD of metered demand, the Pālāwai 

Irrigation Grid with 0.05 MGD of metered demand, and finally Kaumālapa‘u with 0.015 MGD of 

metered demand. 

 

Demand was forecasted to the year 2030 using three methods: simple time trend regressions; 

projections using forecast coefficients derived based upon the SMS forecast prepared for the 

ongoing Community Plan update process; and analysis of build-out of CCR project development 

proposals. Time trend analysis yielded projections of water consumption ranging from 2.4 to 3.2 

MGD in 2030. 

 

4.11.2 Environmental Consequences for Water Resources 

There are no known potable drinking water resources in the ROI of the proposed drilling.  

 

Proposed Action (Preferred Alternative): As noted in the previous discussion, there are no 

shallow sources of potable drinking water within the Pālāwai Basin.  

 

We will use a conventional water-well drilling fluid composed of bentonite clay and polymer. All 

the materials that will be used during the drilling are typically used for potable water well drilling 

and are considered to pose a minimal risk of degrading the water quality in the formations being 

drilled. 

 

No Action Alternative: Under the no-action alterative, there would be no impact on potable water 

resources within the Pālāwai Basin. 
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Mitigation: There are no known prospective potable water sources in the area surrounding either 

proposed drill location at Lāna‘i Well #10 and Lāna‘i Well #9. Nonetheless, the non-toxic drilling 

materials have been selected to protect against possible impacts to unknown resources. Secondly, 

as part of the completion work on the well, we will use fluid bailers to remove as much of the 

drilling fluids from the bore as is possible to enable us to collect clean samples of formation water 

for the planned chemical analysis of and evolution of water quality. 

 

An additional impact come from the use of water during drilling, which is estimated to be less than 

or equal to 25,000 gallons per day. To minimize the impacts of our water use on the potable water 

resources of the island of Lāna‘i, we will be using non-potable water for the drilling fluids. 

 

The impact of the drilling activity on any groundwater resources below the Pālāwai Basin lands 

will be temporary and insignificant. 

 

4.12 Wastewater Disposal 

4.12.1 Affected Environment 

Text excerpts transferred from Maui County, 2016, Lāna‘i Community Plan: Ordinance No. 4343, 

Bill No. 67, 198 p. 

 

Wastewater consists of used water and waste from homes and workplaces, also known as sewage. 

It typically contains materials such as organic matter (human waste and food scraps), oil and 

grease, debris, and traces of heavy metals. 

 

Management of the wastewater stream is important because it protects the water supply from 

becoming contaminated and aids in water conservation by allowing reclaimed water to be used for 

non-potable water purposes. Improper disposal of wastewater has the potential to damage the 

drinking-water supply, coastal water quality, and other important resources. 

 

Lāna‘i has both the Manele Wastewater Treatment Plant and a County of Maui wastewater 

treatment facility. The majority of the rural and agriculturally developed areas of Maui County are 

served by individual cesspools and septic tanks. 
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The use of reclaimed wastewater for irrigation is economically and environmentally beneficial. 

The State of Hawai‘i defines R-1 water as the highest-quality recycled water; it has undergone 

filtration and disinfection to make it safe for use on lawns, golf courses, parks, and other areas 

used by people. R-2 recycled water has a slightly lower quality relative to R-1 recycled water and 

can only be used under restricted circumstances where human contact is minimized. R-1 is 

primarily used in West Maui, South Maui, and Lāna‘i. The resort facilities on Lāna‘i operate and 

maintain their own wastewater-treatment facilities and utilize their own wastewater, as well as the 

wastewater from Lāna‘i City for irrigation. This water-reclamation activity dramatically improves 

the efficiency of water use. 

 

4.12.2 Environmental Consequences for Wastewater Disposal 

The ROI for the effects of the proposed drilling on wastewater disposal is expected to be restricted 

to the drill site area only. 

 

Proposed Action (Preferred Alternative): The project will maintain portable toilets at any drill 

site in use. Any wastewater generated will be disposed of by a licensed contractor from whom 

these units will be leased. We do not anticipate any further impact on wastewater disposal within 

the Pālāwai Basin. 

 

No Action Alternative: Under the no-action alternative there would be no impact on the 

wastewater processes that are currently employed in the Pālāwai Basin. 

 

4.13 Solid and Hazardous Wastes 

4.13.1 Affected Environment 

Text excerpts transferred from Maui County, 2016, Lāna‘i Community Plan: Ordinance No. 4343, 

Bill No. 67, 198 p. 

 

The existing County landfill occupies about 20 acres of a 36-acre parcel and is located four miles 

south of Lāna‘i City, between Kaumālapa‘u Highway and the Kalamaiki gulch at an elevation of 

about 850-1,020 feet. The landfill has been operating since 1969. As a small landfill in an arid 

area, it was developed without a liner and leachate collection and removal. County employees 
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divert both inert material and green waste from materials brought to the landfill. The green waste 

is collected in a dedicated area where its volume is reduced before it is used for slope stabilization. 

The landfill receives about 14 tons of solid waste per day and is forecasted to reach capacity by 

2029. The County of Maui Department of Environmental Management (DEM) updated its 

Integrated Solid Waste Management Plan in 2007-2009 which assessed options for expanding the 

landfill or shipping solid waste off island in containers. 

 

The Lāna‘i landfill operated by Maui County is free of charge for residents, while commercial 

users must have an established account with the landfill. Acceptable waste includes non-friable 

Asbestos, construction and demolition, contaminated soil, municipal solid waste, ash, and yard 

waste. Private haulers bring 64%, county crews 19%, and self-haulers 17% of the waste of the 

landfill. County crews collect waste from 640 of the 1,300 homes on the island. For the past four 

years, the Community Work Day Program and DEM’s Abandoned Vehicles Office have held three 

to four collection events each year for scrap metal, white goods (refrigerators, stoves, freezers, 

washing machines, etc.), tires, and batteries at the Lāna‘i recycling center. 

 

4.13.2 Environmental Consequences for Solid and Hazardous Wastes 

The ROI for effects of proposed drilling on solid and hazardous waste will be restricted to the site. 

 

Proposed Action (Preferred Alternative): The proposed activities are not expected to generate 

any solid or hazardous wastes that will require special treatment. Any waste products generated at 

the drilling sites will be consolidated into waste containers and trucked to the Lāna‘i landfill. 

Similarly, any waste oil generated by equipment maintenance will be consolidated and a contract 

will be secured to transport that waste oil to a recycling or disposal facility offsite. 

 

No Action Alternative: Under the no-action alternative there will be no effects on the disposal of 

solid or hazardous wastes. 

 

Mitigation: Proper waste management protocols will be implemented and maintained at the site 

at all times. Drilling activities are not anticipated to have any impact on solid or hazardous wastes 

on the island. 
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4.14 Transportation 

4.14.1 Affected Environment 

There are two major roads on Lāna‘i under the jurisdiction of the State of Hawai‘i Department of 

Transportation Highways Division: Kaumālapa‘u Highway from Kaumālapa‘u Harbor to Manele 

Road (Route 440), and Manele Road from Kaumālapa‘u Highway to the entrance of Hulopoe 

Beach Park near Manele Bay (Route 440). There are roughly 30 miles of paved road and 400 miles 

of unpaved road throughout the island. 

 

Lāna‘i Airport provides the main air transportation for the island. 

 

4.14.2 Environmental Consequences for Transportation 

The ROI for the effects of the proposed drilling on transportation is expected to extend to Lāna‘i 

City due to project staff and supplies transiting from these population centers to the drilling site. 

 

Proposed Action (Preferred Alternative): The proposed drilling activities will generate between 

5 and 8 trips per day for crew changes and securing supplies required for the drilling. This is 

expected to have minimal impact on the existing traffic load currently using Kaumālapa‘u 

Highway and Manele Road for transport of goods and services. 

 

No Action Alternative: Under the no-action alternative, existing traffic levels would remain. 

 

Mitigation: We will minimize vehicle traffic by having crew carpool for shift changes and work 

to coordinate supply runs with shift changes and other required trips to Lāna‘i City. 

 

4.15 Land Use Classification and Land Use 

4.15.1 Affected Environment 

Text excerpts transferred from Maui County, 2016, Lāna‘i Community Plan: Ordinance No. 4343, 

Bill No. 67, 198 p. 

 



4-31 
 

With the decline and then eventual closure of pineapple production in 1992, tourism and resorts 

came to Lāna‘i. Currently, a single landowner owns approximately 98% of the island, while the 

State, County, and other private landowners own the remaining 2%. 

 

The majority of the island is undeveloped open space covered by fallow and active agricultural 

fields, barren land, rocky areas, and patches of dry forest. Along the high ridgelines of Lāna‘ihale 

is an expanse of wet forest lands. The State Land Use Commission has designated most of Lāna‘i’s 

lands as Agriculture or Conservation District. Both of the proposed drill sites, Wells #10 and #9, 

exist within land designated as “cropland and pasture” by the State of Hawai‘i Office of Planning. 

 

Acreage by State Land Use District 

State Land Use District Acres Percent 

Urban 3,039 3.4 

Rural 2,076 2.3 

Agriculture 44,612 49.4 

Conservation 40,570 44.9 

TOTAL 90,298* 100 

 

Table 4-2. Source: State of Hawai‘i, Office Planning, February 2013 

*Note: Acreage total is rounded from 90,297 to 90,298 to fractions of acres. 

 

4.15.2 Environmental Consequences for Land Use 

The ROI for the effects of the proposed drilling on Land Use within the Lahaina District extends 

over only the drill sites. Both drill sites are designated Agriculture land. 

 

Proposed Action (Preferred Alternative): The proposed drilling activities will not affect existing 

land uses in the area. The exploratory drilling activities will last for several months and leave 

behind minimal changes to the existing landscape. 

 

No Action Alternative: Under the no-action alterative, there will be no impact on regional land 

uses. 
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Mitigation: Mitigation is not required. 

 

4.16 Socioeconomic Environment 

4.16.1 Affected Environment 

Text excerpts transferred from Maui County, 2016, Lāna‘i Community Plan: Ordinance No. 4343, 

Bill No. 67, 198 p. 

 

According to the Federal Census results for 2010, there are 3,135 residents of Lāna‘i. According 

to the County’s Land Use forecast produced in December 2012, an additional 885 residents are 

forecast to live on the island by the year 2030 to each a total population of 4,020. However, the 

Pūlama Lāna‘i’s future growth estimate and future development plans predict a total population of 

6,000 by 2030. The median income for Maui County of which Lāna‘i is a part of is $47,790. The 

largest income bracket is $50,000-$74,999 at 13.17% of reporting census participants. 

Approximately 7-8% of the Lāna‘i population is unemployed. 

 

Lāna‘i had approximately 673 visitors per day in 2010. The Maui County Socio-Economic 

Forecast projects the average visitor census for Lāna‘i will reach 912 visitors per day by the end 

of 2035. The islands of Lāna‘i and Molokai combined account for just over 1% of the total number 

of visitors to the state of Hawai‘i. 

 

4.16.2 Environmental Consequences for Socioeconomic Environment 

The ROI for the effects of the proposed drilling on the regional Socioeconomics will extend to the 

population centers of Lāna‘i City. 

 

Proposed Action (Preferred Alternative): The proposed exploratory drilling is expected to have 

minimal direct impacts on Lahaina District’s socioeconomic environmental conditions. What 

effects it will bring will mostly be short term employment opportunities for a small number of 

workers. Although this type of drilling is highly specialized, and will require trained drillers, we 

have, in past drilling projects, provided employment to minimally trained laborers as drill hands. 

In some cases, these opportunities have led to longer term employment for some of the incumbents 

at the end of the project. 



4-33 
 

Also, more sustainable use of the water, that is based on the scientific information gained by this 

project, will lead to a greater assurance that future needs will be met. 

 

No Action Alternative: Under the no action alternative, the socioeconomic environment will 

remain what it is. 

 

Mitigation: Mitigation is not required. 

 

4.17 Environmental Justice and Protection of Children 

4.17.1 Affected Environment 

Title VI of the 1964 Civil Rights Act and Executive Order 12898 on Environmental Justice 

mandates that each Federal agency identify and address, to the extent possible, disproportionately 

high and adverse human health or environmental effects of policies, programs, or activities on low-

income and minority populations. In terms of major categories recognized by the U.S. Census 

(2010), most residents of the state of Hawai‘i are Asians (38.8 percent) with the reminder mostly 

white (30.2 percent). African Americans comprise 3.2 percent and Native Hawaiian and Pacific 

Islanders comprise 9.2 percent of the population. The most economically disadvantaged of the 

recognized ethnic groups is generally considered to be that of Native Hawaiian ancestry, having 

the lowest average family income and showing disproportionately high incidences of adverse 

health conditions, incarceration rates, and chemical dependencies (U.S. Department of Health and 

Human Services, Office of Minority Health). 

 

Executive Order 13045, Protection of Children from Environmental Health Risks and Safety Risks 

(April 21, 1997), recognizes a growing body of scientific knowledge demonstrating that children 

may suffer disproportionately from environmental health risks and safety risks. The Executive 

Order directed each Federal agency to identify and assess environmental health and safety risks 

that may disproportionately affect children and ensure that each agency’s policies, programs, 

activities, and standards address any of these risks. 
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The nearest residential area to the proposed work is Lāna‘i City; the socioeconomic description of 

this community can be found above in section 4.16. There are sporadic rural residences throughout 

the island. 

 

4.17.2 Environmental Consequences for Environmental Justice and Protection of 

Children 

The ROI for the effects of the proposed drilling on the Environmental Justice and Protection of 

Children may extend to the Lāna‘i City population centers on the island. 

 

Proposed Action (Preferred Alternative): There are currently no communities near the proposed 

drilling locations that have significant populations of minorities or that could be adversely 

impacted by the proposed exploratory drilling activities. As noted above, the project will generate 

increased temporary employment opportunities for lesser skilled laborers and, hence, those 

opportunities would accrue to the benefit of the more vulnerable population of economically 

disadvantaged individuals on the island. 

 

No Action Alternative: Under the no action alternative, environmental justice will remain in its 

existing condition. 

 

Mitigation: Mitigation is not required.
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CHAPTER 5: ANALYSIS OF IMPACTS 

In our consideration of impacts, we will consider only those impact areas that have some adverse 

impact from the proposed project. These include: Noise, Anthropogenic Light, Air Quality, Solid 

Waste, and Transportation which all have less than significant impacts; the other impact areas were 

considered to incur either no impact or a positive impact. 

 

5.1 Noise Impacts 

Our scientific drilling rig typically produces noise on the order of 75 dB at 10 m. The location of 

the proposed drill site at Lāna‘i Well #10 is isolated from the region’s main population centers, 

and noise from this location will naturally dissipate before reaching more densely populated 

regions. Lāna‘i Well #10 is also in close proximity to the diesel power-generating facility which 

generates noise itself, as Lāna‘i Well #9 is just outside Lāna‘i City which generates anthropogenic 

noise during the day. Rotary drilling of both wells was much louder than scientific drilling will be. 

 

5.2 Anthropogenic Light 

Lights on the drill rig are mainly focused toward the rig and work area rather than outward, and 

many lights are shielded on one side to ensure this and to minimize any disruption of nighttime 

bird flight. As with noise, the range of strong lighting is limited and not expected to disturb 

residents in the drilling areas. The top of the mast of the drill rig reaches less than 50 ft. in the air, 

with the highest lights lower and directed downward. 

 

5.3 Air Quality Impacts  

Impacts on air quality will come from drill rig engine and support equipment emissions. The 

expected duration of drilling at each site is only one month, which will limit the impact on air 

quality.  

 

5.4 Fauna Impacts 

There is a potential impact on fauna from lighting, which may disrupt the flight paths of nighttime 

birds or bats. As mentioned above, this impact will be minimized by shielding of the lights and 

directing them downward and toward the drill rig. 
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5.5 Solid, Hazardous, or Medical Wastes Impacts 

Any solid wastes generated by the proposed drilling activities will be managed by qualified 

contractors. The combined solid wastes are not expected to exceed the waste management capacity 

available on the island. We do not anticipate generating any hazardous or medical waste during the 

drilling program. 

 

5.6 Transportation Impacts 

Impacts on transportation arising from the proposed drilling will be for work and science crews 

commuting to and from PTA for their respective shifts, and for project scientists and managers to 

make periodic visits to the site to review the rock core and drilling progress. The crew shift change 

will be scheduled at off-peak traffic commute times to minimize the contribution of the drilling 

staff to the peak traffic loads on the island. 

 

5.7 Follow-on or Secondary Impacts 

Results of this project are anticipated to be incorporated into future planning and siting of water 

supply wells on Lāna‘i. Results will also enable more informed decisions to be made with respect 

to alternative water sources (e.g. desalinization) to supply the needs of Lāna‘i stakeholders.  
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CHAPTER 6: DETERMINATION OF SIGNIFICANCE AND FINDINGS 

 

6.1 Criteria 

“Significant effect” is defined in HRS 343 as: “the sum of effects on the quality of the environment, 

including actions that irrevocably commit a natural resource, curtail the range of beneficial uses 

of the environment, are contrary to the States environmental policies or long-term environmental 

goals as established by law, or adversely affect the economic welfare, social welfare, or cultural 

practices of the community and State. Based on this definition, the anticipated determination for 

the proposed project is a Finding of No Significant Impact (FONSI). A discussion of this finding 

and reasons supporting this determination is provided below. 

 

6.1.1 Involves an irrevocable commitment to loss or destruction of any natural or cultural 

resource  

The proposed project will not result in a loss of natural or cultural resources because the planned 

project areas have been previously graded or developed and drilled. No threatened or endangered 

plant species are located within the ROI of the prospective project sites. The proposed activity is 

not expected to have a detectable impact on the population of native and alien birds on the island 

of Lāna‘i. No threatened or endangered avifaunal or mammal species were identified at the 

prospective drilling locations.  

 

No archaeological sites were recorded and none are believed to exist within the ROI of the 

prospective drill sites. No further archaeological work is recommended in the project area but, if 

cultural features are encountered during the site preparation and drilling activities, cultural 

resource personnel will be notified and drilling activities will be suspended until the University 

has consulted with DLNR State Historic Preservation Division, the Office of Hawaiian Affairs, 

and others having an interest in the disposition of cultural finds. 

 

6.1.2 Curtails the range of beneficial uses of the environment 

The majority of the project area has been previously graded or developed and drilled; therefore, 

the proposed project does not curtail beneficial uses of the environment. 
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6.1.3 Conflicts with the State’s long-term environmental policies or goals and guidelines 

as expressed in Chapter 343, Hawai‘i Revised Statutes (HRS), and any revisions thereof 

and amendments thereto; court decisions; or executive orders  

The proposed action is in accordance with guidelines and regulations established in Chapter 343, 

HRS; the National Environmental Policy Act (NEPA); Council on Environmental Quality (CEQ).  

 

6.1.4 Adversely affects the economic and social welfare of the community or State  

The proposed activities would not adversely affect social or economic conditions of the 

surrounding area. If new resources are identified, they could potentially have positive economic 

impacts on the island but this, and other long-range impacts of these boreholes, is speculative 

without the data sought by the present project.  

 

6.1.5 Substantially affects public health  

Factors related to public health, including air, noise, and water quality, are expected to be 

temporary and minimally affected or unaffected by the drilling activities. Department of Health 

regulations will be followed to mitigate any potential public health impacts.  

 

6.1.6 Involves substantial secondary impact, such as population changes or effects on 

public facilities  

The proposed project will not in itself generate new population growth. The proposed activities 

will generate new information that, in and of itself, will not have a broad impact on the island. 

Public facilities will not be adversely affected by the planned activities.  

 

6.1.7 Involves a substantial degradation of environmental quality  

The proposed impacts of the planned drilling on air and water quality, noise levels, natural 

resources, and land use associated with these activities are anticipated to be minimal. Practical 

mitigation measures will be employed to further minimize potentially detrimental effects to the 

environment associated with the proposed activities.  
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6.1.8 Is individually limited but cumulatively has considerable effect upon the 

environment or involves a commitment for larger actions  

The proposed activities were not found to significantly impact, or interact with, other proposed 

and ongoing activities in the Pālāwai Basin region in a way that would result in significant 

cumulative impacts. Follow-on impacts that may result from future decisions that may be made 

based on the results of the present action are so speculative that no credible analysis can be made 

of those impacts. 

 

6.1.9 Substantially affects a rare, threatened, or endangered species  

No rare, threatened, or endangered species are known to exist in the immediate vicinity of the 

prospective drilling sites.  

 

6.1.10 Detrimentally affects air or water quality or ambient noise levels  

During drilling there will be a slight impact on the groundwater in the immediate vicinity of the 

wellbores being drilled due to loss of drilling fluids into the formation. These impacts will be 

minimized through the use of specific drilling technology that will minimize the volume of 

materials deposited in the formation and those materials used will be selected to be non-toxic and 

non-threatening to the long-term water quality around the test wells. Air quality will temporarily 

decrease during drilling and on-site activities but this impact will be minimized and temporary. 

Ambient noise levels will increase during drilling but measures are available to ensure that these 

impacts are minimal and they will be temporary.  

 

6.1.11 Affects, or is likely to suffer damage, by being located in an environmentally 

sensitive area such as a flood plain, tsunami zone, erosion-prone area, geologically 

hazardous land, estuary, fresh water or coastal waters  

The proposed activity will not affect, nor is it located in, any environmentally sensitive  areas 

such as those listed. 

 

6.1.12 Substantially affects scenic vistas and view planes identified in County or State 

plans or studies  

The proposed project will not substantially alter view planes within the Pālāwai Basin lands, and 
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what effects do occur will be temporary in nature.  

 

6.1.13 Requires substantial energy consumption  

Drilling activities are not expected to require a substantial amount of electrical energy. 
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APPENDIX A 

 

Pre-Consultation Communications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Representatives from the University of Hawaii consulted with the community of Lanai in a 

public advertised and attended community meeting hosted by Pulama Lanai. A presentation was 

provided by University of Hawaii, followed by questions and open forum discussion. 

 

The information meeting took place on Monday, September 10, 2018 at 5 p.m. in ILWU Hall. 

The flyer for the event is included below. 

 

 



APPENDIX B

Material Safety Data Sheets

For Drilling Materials



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



 

   

 



APPENDIX C

Drilling Equipment



 

   

 
 

 

Photograph of Drill Rig Proposed for Use in Core Drilling Project 

 

 



 

   

 
 

 

 

Photograph of drill rig proposed for use in Core Drilling Project: 

Operator end with mast fully extended 

 

 



 

   

 
 

 

 

Photograph of Drill Rig Proposed for Use in Core Drilling Project: 

Side view of rig with mast extended 

 

 

 



 

   

 
 

 

Engine specifications for the preferred drilling equipment for this project 

 

 

 



 

   

 
 

This and the next several pages provide the engine operating characteristics and atmospheric emissions 

of the preferred drilling equipment.



 

   

 



 

   

 
 



 

   

 
  




