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PREFACE 

This Draft Environmental Assessment (EA) has been prepared pursuant to Chapter 343, 
Hawaii Revised Statutes (HRS), and Title 11, Chapter 200, Administrative Rules, 
Department of Health, State of Hawaii.  The State Department of Transportation, Highways 
Division is proposing the Lahaina Bypass Modified Alignment project in the Lahaina District 
of the Island of Maui.  The proposed project involves the design and construction of a 
0.76-mile section of the Lahaina Bypass and a 0.30-mile extension of Keawe Street.  The 
project corridor includes a T-shaped swath of land totaling approximately 29.9 acres located 
in the area northwest of Ikena Avenue and northeast of Keawe Street.  The project requires 
the use of State lands and involves State and County of Maui funds.  Therefore, the project is 
subject to the State environmental review process. 
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1. INTRODUCTION 

The State of Hawaii (State), Department of Transportation (DOT), Highways Division is 
proposing to implement in Lahaina, Maui the Lahaina Bypass Modified Alignment, Kahoma 
Stream to Keawe Street Extension, referred to herein as the “project” or the “proposed 
project.”  This Draft Environmental Assessment (EA) was prepared pursuant to Chapter 343, 
Environmental Impact Statements, Hawaii Revised Statutes (HRS), as amended, and Title 11, 
Chapter 200 (Environmental Impact Statement Rules) of the Department of Health’s 
Administrative Rules, as amended. 

Chapter 1 of this Draft EA provides a summary of project information.  Chapter 2 
includes a detailed project description, as well as information on project planning 
considerations.  Alternatives considered with respect to the proposed project are discussed in 
Chapter 3.  Chapters 4, 5, and 6 examine the project’s anticipated impacts and propose 
appropriate mitigation measures.  Conformance with plans and polices, and required permits 
and approvals are addressed in Chapters 7 and 8, respectively.  Project consultation efforts 
and the Chapter 343, HRS, anticipated determination are discussed in Chapters 9 and 10.  
References are included as Chapter 11.  Appendices supporting this Draft EA are attached.  
Copies of comments and responses related to consultation efforts are provided in Appendix A.  
Project design plans are included in Appendix B.  Supporting reports on natural resources, 
archaeological resources, and cultural impacts are provided as Appendices C through G. 

1.1 PROJECT SUMMARY 

The proposed project includes approximately 1.06 miles of highway and roadway 
facilities, encompassing approximately 29.9 acres, in the Lahaina District of the Island of 
Maui.  The project is part of the larger DOT Honoapiilani Highway, Launiupoko to 
Honokowai project (Federal Aid Project No. NH-030-1(35), commonly known as the 
“Lahaina Bypass.”  An Environmental Impact Statement (EIS) was prepared for the Lahaina 
Bypass and accepted by DOT in 1990.  A Supplemental EIS was prepared and accepted in 
2002 to address the extension of the Lahaina Bypass.  More information on the project’s 
planning context is presented in Chapter 2.1 of this document.   

DOT has phased construction of the Lahaina Bypass, identifying the initial phase as 
Phase 1A.  The proposed project affects a portion of the Phase 1A alignment, as well the 
County of Maui (County) project to extend Keawe Street to the Lahaina Bypass.  The project 
proposes a 0.76-mile modification to the alignment of Phase 1A and a 0.30-mile modification 
to the alignment of the Keawe Street Extension project.  Figure 1-1 illustrates the proposed 
project’s relationship to Phase 1A.  Table 1-1 is summary of project information. 
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Table 1-1:  Project Summary  

Project Name:  Lahaina Bypass Modified Alignment 

Proposing Agency: Highways Division  
Department of Transportation 
State of Hawaii 
601 Kamokila Boulevard, Room 688 
Kapolei, Hawaii  96707 
      Contact: Misako Mimura, P.E. 

Authorized Agent Wilson Okamoto Corporation 
1907 S. Beretania Street, Suite 400 
Honolulu, Hawaii  96826 
      Contact:  Ronald Sato, AICP 

Approving Agency: State of Hawaii Department of Transportation, Highways Division 

Project Description: The State Department of Transportation, Highways Division is proposing the Lahaina 
Bypass Modified Alignment project in the Lahaina District of the Island of Maui.  The 
proposed project involves the design and construction of a 0.76-mile section of the 
Lahaina Bypass and a 0.30-mile extension of Keawe Street.  The project corridor 
includes a T-shaped swath of land totaling approximately 29.9 acres located in the area 
northwest of Ikena Avenue and northeast of Keawe Street. 

Project Location: The project is located in the County of Maui, Lahaina District, approximately 0.5 mile 
mauka of Honoapiilani Highway, northwest of Kahoma Stream and northeast of the 
current terminus of Keawe Street.  The project extends from the north end of Ikena 
Avenue in the Kelawea Mauka Subdivision, across Kahoma Stream, and across 
undeveloped land.  The central portion of the project corridor extends makai to Keawe 
Street in the Lahaina Industrial Area. 

Tax Map Key 
(TMK): (2) 4-05-021: portions of 003 and 022, and (2) 4-05-015: portion of 010 

Land Ownership: Approximately 29.3 acres of the project corridor are under the jurisdiction of the State 
of Hawaii Housing Finance and Development Corporation (TMK (2) 4-05-021: 
portions of 003 and 022).  Approximately 0.6 acre of the project corridor is privately 
owned (TMK (2) 4-05-015: portion of 010).  DOT is currently coordinating the 
transfer of these lands to the State. 

State Land Use: Urban District and Agricultural District 

County Zoning: Agricultural District and M-1 Light Industrial District 

Community Plan 
Designation: Agricultural and Light Industrial land uses under the West Maui Community Plan.   

SMA Designation: The project corridor is not located within the SMA. 
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The proposed project resulted from the inadvertent discovery of an archaeological site in 
the Lahaina Bypass Phase 1A alignment.  Alternatives were developed to avoid impacts to the 
archaeological site, while affording road facilities that provide the same utility and 
functionality planned for in Phase 1A.  The proposed project was identified as the most 
feasible and prudent alternative, as it avoids impacts to the archaeological site and does not 
require relocation of residents.  The modification of the highway alignment dictates an 
adjustment to the design of the Keawe Street Extension and the intersection with the Lahaina 
Bypass.  Therefore, this work is included in the proposed project.  Further discussion of the 
proposed project and alternatives is provided in Chapters 2 and 3 of this Draft EA. 

1.2 PROJECT PURPOSE 

The proposed Lahaina Bypass Modified Alignment project resulted from the discovery 
of an archaeological site in the alignment of DOT’s Lahaina Bypass Phase 1A project (more 
information on the objective and need for the project is provided in Chapter 2).  Phase 1A, 
which commenced in January 2007, was to include the portion of the bypass extending north 
from Lahainaluna Road along Ikena Avenue to a new intersection with the County’s planned 
mauka extension of Keawe Street.  While completing archaeological data recovery work for a 
previously identified site (State Inventory of Historic Properties (SIHP) 50-50-03-2484), 
archaeologists discovered a new archaeological site within the Phase 1A alignment.  Since the 
site was discovered during the construction phase, the State Department of Land and Natural 
Resources (DLNR), Historic Preservation Division (SHPD) determined the find to be an 
inadvertent discovery.  Further field survey revealed the site to be a large complex of 
agricultural terraces extending inland beyond the highway corridor.  The new site was 
assigned the descriptor of SIHP 50-50-03-6277 (Site 6277). 

With the discovery of Site 6277, construction work on Lahaina Bypass Phase 1A was 
postponed.  Native Hawaiian organizations, community organizations, and individuals with 
familial ties to the area were notified of the discovery of Site 6277 and solicited for input on 
the site and other potential historic properties that may exist in the area.  SHPD and other 
government agencies were notified of the discovery of Site 6277 and consulted on the effects 
of the discovery on Lahaina Bypass Phase 1A. 

In acknowledgement of the need to avoid or minimize impacts to Site 6277, new 
alternatives to the Phase 1A alignment were developed and evaluated for feasibility and 
practicability.  DOT also revisited alternatives previously identified during the planning of the 
Lahaina Bypass project.  In evaluating each alternative, DOT also considered the potential for 
adverse environmental and social impacts, such as the relocation of residents. 
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The proposed project was identified as the most feasible and prudent alternative, as it 
avoids impacts to Site 6277 and does not require relocation of residents.  The proposed 
project includes the work required to adjust the extension of Keawe Street and its intersection 
with the Lahaina Bypass to accommodate the modified highway alignment. 

1.3 PROJECT LOCATION AND VICINITY 

The area affected by the proposed project is referred to herein as the “project corridor” 
and is located in the northeast area of Lahaina, Island of Maui.  It delineates the necessary 
right-of-way for the proposed project, and is situated approximately 0.5 mile mauka of 
Honoapiilani Highway, spanning the Ahupuaa of Kelawea, Paeohi, and Wahikuli.  The 
project corridor includes approximately 29.9 acres in a T-shaped swath of land northwest of 
Kahoma Stream and northeast of the current terminus of Keawe Street.  It extends from the 
north end of Ikena Avenue in the Kelawea Mauka Subdivision, across Kahoma Stream, and 
across undeveloped, former sugarcane lands.  The central portion of the project corridor 
extends makai to the planned extension of Keawe Street in the Lahaina Industrial Area.  
Figure 1-2 illustrates the location of the project. 

The project corridor includes approximately 29.3 acres of State land in Tax Map Key 
(TMK) (2) 4-05-021: portions of 003 and 022, which are under the jurisdiction of the Hawaii 
Housing Finance and Development Corporation (HHFDC).  Approximately 0.6 acre of the 
project corridor, identified as TMK (2) 4-05-015: portion of 010, is privately owned.  
Figure 1-3 shows the project corridor with respect to the TMK boundaries.  The transfer of all 
lands in the project corridor to the jurisdiction of DOT is currently being coordinated.  Land 
ownership and the acquisition of lands in the project corridor are discussed further in 
Chapter 2. 

1.4 COMPLIANCE WITH CHAPTER 343, HRS 

The proposed project involves the use of State land and State and County funds and, 
therefore, triggers the State environmental review process in accordance with Chapter 343, 
HRS.  Because the proposed project has been initiated by DOT, the project is considered an 
“Agency Action” by DOT.  The Governor of the State of Hawaii is the “Approving Agency” 
for the EA.  Wilson Okamoto Corporation is the “Authorized Agent” on behalf of the State 
DOT in the preparation of this environmental document.  It is anticipated that a Finding of No 
Significant Impact (FONSI) will be issued for this project. 
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1.5 FEDERAL REGULATORY CONTROLS 

The proposed project is subject to several federal regulatory controls.  The following 
sections summarize the project’s compliance with applicable federal regulations.  Chapter 3 
provides a more detailed discussion of federal regulatory considerations that influenced the 
development and evaluation of project alternatives. 

1.5.1 U.S. Department of Transportation Act of 1966 

Pursuant to Section 4(f) of the U.S. Department of Transportation Act of 1966, the 
inadvertent discovery of Site 6277 required consideration of alternative alignments to evaluate 
the possibility of avoiding Site 6277, or minimizing or mitigating impacts to Site 6277.  
Section 4(f) of the Department of Transportation Act 49 U.S.C. 303 and 23 U.S.C. 138 
permits the use of publicly owned park land, recreational area, wildlife and waterfowl refuge, 
or historic site for a transportation project only if it is determined that: 

• There is no prudent and feasible alternative to using that land or resource; and 
• The program or project has included all possible planning to minimize harm to the 

resource. 

The alternatives evaluation process addressed the requirements of Section 4(f) of the 
U.S. Department of Transportation Act of 1966.  The proposed project was determined to be 
the most prudent and feasible alternative.  A detailed discussion of the alternatives assessment 
is provided in Chapter 3. 

1.5.2 National Historic Preservation Act 

Because of the involvement of federal funds, the proposed project is considered a 
federal action subject to the consultation requirements of Section 106 of the National Historic 
Preservation Act and the Advisory Council on Historic Preservation’s implementation 
procedures (CFR Part 800).  The “agency official” responsible for this consultation is the 
FHWA.  Section 106 of the National Historic Preservation Act requires federal agencies to 
take into account the effects of federal actions on historic properties.  The Section 106 process 
seeks to accommodate historic preservation concerns with the needs of federal actions 
through consultation among the agency official and interested parties.  The goal of 
consultation is to identify historic properties potentially affected by the action, assess the 
effects and seek ways to avoid, minimize or mitigate any adverse effects on historic 
properties.   

The Section 106 consultation has been integrated with the State of Hawaii 
environmental review process.  The Section 106 consultation activities have thus far included 
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the pre-assessment, agency, and public consultation efforts conducted during the preparation 
of this Draft EA.  An extensive archaeological inventory survey was conducted for the project 
(see Chapter 4 for discussion), and the survey report recommended a project specific effect of 
“no historic properties affected.”  In a letter dated November 14, 2008, SHPD indicated 
preliminarily concurrence with the survey report’s findings and significance 
recommendations, subject to minor revisions of the report.  This Draft EA provides the 
opportunity for SHPD’s review of the proposed project and facilitates the State Historic 
Preservation Officer’s final determination of the project’s effect on historic properties under 
Section 106.  Upon confirmation of final determination in coordination with FHWA, the 
Section 106 process will be completed. 

1.5.3 National Environmental Policy Act 

The proposed project is partially funded by FHWA; this federal funding subjects the 
project to the environmental review requirements of the National Environmental Policy Act 
(NEPA), prescribed under 40 CFR Parts 1500-1508 (Council on Environmental Quality 
(CEQ)).  FHWA serves as the lead federal agency, or Administrator, responsible for the 
project’s compliance with NEPA documentation and processing requirements, as provided in 
23 CFR Part 771, Environmental and Related Procedures (U.S. Department of Transportation, 
Federal Highway Administration).   

According to FHWA’s regulations for NEPA compliance, the proposed project qualifies 
as a Categorical Exclusion.  Contingent upon the findings of this EA, FHWA plans to issue a 
declaration of Categorical Exclusion, and a NEPA EA will not be required for this project.  
Projects that qualify for Categorical Exclusion do not involve significant environmental 
impacts, such that the proposed action: 

• does not induce significant impacts to planned growth or land use for the area;  
• does not require the relocation of significant numbers of people; 
• does not have a significant impact on any natural, cultural, recreational, historic or 

other resource;  
• does not involve significant air, noise, or water quality impacts;  
• does not have significant impacts on travel patterns; and 
• does not otherwise, either individually or cumulatively, have any significant 

environmental impacts. 
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2. PROJECT DESCRIPTION 

This chapter describes the proposed project in detail, beginning with an overview of the 
planning context.  An explanation of the project objectives and need is followed with a 
description of the proposed improvements and the surrounding uses.  The proposed 
development schedule, cost estimates, and information on the required acquisition of property 
are also provided.   

2.1. PLANNING CONTEXT 

The proposed project has an integral role in the regional transportation system of West 
Maui.  Both DOT and the County of Maui have evaluated alternatives and selected preferred 
projects to meet West Maui’s regional transportation needs.  The proposed project is 
consistent with and supportive of these regional efforts, and this section summarizes previous 
and ongoing State and County efforts in Sections 2.1.1 and 2.1.2, respectively. 

2.1.1. State DOT 

The mission of the State DOT, Highways Division, is to provide a safe, and efficient 
and accessible highway system for the public through the utilization of available resources in 
the maintenance, enhancement and support of land transportation facilities.  The purpose of 
the Lahaina Bypass is two-fold, as follows: 

• To relieve existing and future projected traffic congestion along the existing 
Honoapiilani Highway between the areas of Launiupoko and Honokowai; and 

• To respond to requests from the residents of the County of Maui, many of which live 
and/or work in the West Maui district, who wanted relief from the current and future 
traffic congestion along this corridor.  Other requests for improvements were received 
from school officials, County agencies, and emergency response officials. 

Two environmental documents were completed by the DOT for the approximately 
9-mile Lahaina Bypass project corridor extending from Launiupoko to Honokowai: 

1990 Final Environmental Impact Statement 

A Final Environmental Impact Statement (FEIS) was initially completed for the 
Honoapiilani Highway, Puamana to Honokowai project (Lahaina Bypass) in 
November 1990.  This FEIS selected for construction Alternative B, Mauka Tier 
Variation, for the Puamana to Kaanapali section, and the Widening Alternative for 
the Kaanapali to Honokowai section, which involved a total of about 8.5 miles.  
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The Mauka Tier Variation included: 1) realigning about 2.5 miles of the highway 
within a 150-foot minimum right-of-way from Puamana to Lahainaluna Road, and 
2) realigning an approximately 3-mile long, four-lane highway within a 150-foot 
right-of-way from Lahainaluna Road through Ikena Avenue, crossing Kahoma 
Stream, and continuing to the Kaanapali Parkway.  The widening portion included 
widening the existing highway to a four-lane divided highway along a 3-mile 
stretch from Kaanapali to Honokowai. 

The FEIS was published in the February 23, 1991 issue of the State Office of 
Environmental Quality Control’s (OEQC) OEQC Bulletin.  The 60-day legal 
challenge period for the acceptance of this FEIS expired in April 1991.  This FEIS 
was also published in the March 29, 1991 Federal Register, and the 30-day 
availability period expired on April 29, 1991.  The Federal Highway 
Administration (FHWA) issued a Record of Decision (ROD) approval of this 
document in June 1991.   

2002 Final Supplemental Environmental Impact Statement 

A Final Supplemental Environmental Impact Statement (FSEIS) was completed 
for the Honoapiilani Highway, Launiupoko to Honokowai project (Lahaina 
Bypass) in April 2002 to evaluate modifications to the highway project.  This 
FSEIS addressed modifications including:  1) extending the bypass highway 
alignment 5.1 miles from Kahoma Stream to Honokowai;  2) evaluating connector 
and access roads along with modifications to roadway profiles and typical 
sections; and 3) extending the southern alignment of the bypass highway from 
Puamana 1.3 miles further south to Launiupoko.  The initial widening planned for 
the existing highway from Kaanapali to Honokowai was eliminated from the 
Lahaina Bypass project.  These modifications extended the entire Lahaina Bypass 
to a total length of approximately 9 miles. 

The FSEIS was published in the June 23, 2002 issue of the State OEQC’s The 
Environmental Notice (formerly called the OEQC Bulletin).  The 60-day legal 
challenge period for the acceptance of this FSEIS expired in August 2002.  The 
FSEIS was also published in the July 12, 2002 Federal Register, and the 30-day 
availability period expired on August 12, 2002.  The FHWA’s ROD approval of 
the document was issued in October 2003. 

DOT is currently implementing the construction of this highway in phases resulting in 
the initiation of the Phase 1A segment from Lahainaluna Road north to the extension of 
Keawe Street.  DOT is also implementing design work for the construction of other phases of 
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this highway corridor towards Launiupoko in accordance with the plans included in the 
completed environmental documents.   

The Lahaina Bypass needs to be constructed in phases due to limitations with available 
funding and the prioritization of other statewide highway improvements being constructed.  It 
should be noted that future connector roads to the Lahaina Bypass will be designed and 
constructed by others, such as the County. 

2.1.2. County of Maui 

A Final Environmental Assessment (Final EA) was completed for the County of Maui’s 
Proposed Keawe Street Extension Project in June 2007.  The Final EA addressed the impacts 
associated with the extension of Keawe Street from its present terminus within the Lahaina 
Business Park to the Lahaina Bypass.  Keawe street would be extended approximately 
2,500 lineal feet mauka to connect with Lahaina Bypass Phase 1A, providing functional 
operation between Honoapiilani Highway and the Lahaina Bypass. 

The Final EA and the Finding of No Significant Impact (FONSI) were published in the 
June 23, 2007 issue of the State OEQC’s The Environmental Notice.  The 30-day legal 
challenge period for the acceptance of this FONSI determination expired in August 2007.  
The FHWA determined that the Keawe Street extension project qualified for a Categorical 
Exclusion and issued the required documentation in September 2007. 

2.2. PROJECT OBJECTIVE AND NEED 

This section discusses the project objective and need as well as federal regulatory 
controls that apply to the proposed project. 

2.2.3. Project Objective 

The objective of the proposed project is to provide highway facilities that afford the 
same utility and functionality planned for in Lahaina Bypass Phase 1A, while avoiding 
significant impacts to the archaeological site identified as SIHP Site 6277.  Site 6277 is 
located within the Lahaina Bypass Phase 1A alignment, and proceeding with Phase 1A as 
planned will significantly impact the archaeological site.  The proposed project was identified 
as the most feasible and prudent alternative to modify the highway alignment and allow Site 
6277 to remain in place.  The proposed project also has the benefit of avoiding a second 
archaeological site, SIHP Site 2484, for which mitigative data recovery work has already been 
completed in preparation for construction of Phase 1A.  With the proposed project, Site 2484 
will also remain in place.  DOT recognizes the avoidance of Site 2484 as another objective for 
the realignment of the Phase 1A project. 
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2.2.4. Project Need  

The proposed project includes the modification to the Lahaina Bypass Phase 1A 
alignment and the Keawe Street extension, as illustrated in Figure 1-1.  The proposed project 
resulted from the discovery of Site 6277 in the alignment of DOT’s Lahaina Bypass Phase 1A 
project (see Figure 1-1).  As discussed in Chapter 1, Phase 1A commenced in January 2007 
and was to include the portion of the bypass extending north from Lahainaluna Road along 
Ikena Avenue to a new intersection with the County’s planned mauka extension of Keawe 
Street.  A public informational meeting was held on April 25, 2007 to inform the community 
of the pending start of construction.   

In preparing for the start of construction, required archaeological data recovery work 
was being completed for an existing archaeological site identified as Site Number 50-50-03-
2484 (see Figure 1-1).  This site was described as an L-shaped rock wall remnant and 
determined to be significant for informational content based upon an approved archaeological 
inventory survey.  The data recovery mitigation effort for this site was approved in August 
1996 by SHPD as part of the archaeological treatment plan for Lahaina Bypass Phase 1A. 

In May 2007, pursuant to consultation with SHPD, data recovery work on Site 2484 
included a follow-up field inspection conducted by Cultural Surveys Hawaii, Inc. (CSH) to 
fulfill the mitigation requirements of the approved archaeological treatment plan.  During the 
field inspection, a new archaeological site designated as SIHP 50-50-03-6277 (Site 6277) was 
discovered in proximity to Site 2484 within the Phase 1A right-of-way.  Since the site was 
identified during the construction phase of Phase 1A, SHPD determined it to be an inadvertent 
discovery and required additional investigation and a determination of its significance.  
Further field survey of this site identified it as a large complex of agricultural terraces.  The 
site encompasses approximately 30 acres, of which approximately two acres lie within the 
Phase 1A right-of-way.  The Phase 1A alignment would require cutting into a portion of the 
agricultural terraces and developing mitigation measures for the remainder of the 
archaeological site.   

DOT determined that impacts to Site 6277 should be avoided, if possible.  Therefore, 
pursuant to Section 4(f) of the U.S. Department of Transportation Act of 1966, new 
alternatives to the Phase 1A alignment were developed and evaluated for feasibility and 
practicability (see Chapter 1.5.1 for further discussion of Section 4(f) requirements).  DOT 
also revisited alternatives previously identified during the planning of the Lahaina Bypass 
project.  In evaluating each alternative, DOT also considered the potential for adverse 
environmental and social impacts, such as the relocation of residents.  The proposed project 
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was identified as the most feasible and prudent alternative, as it avoids impacts to Site 6277 
and does not require relocation of residents.   

Modifying the highway alignment to avoid Site 6277 dictated an adjustment to the 
design of the County’s Keawe Street Extension and the intersection with the Lahaina Bypass.  
The initial County roadway plans for the Keawe Street extension provided for an alignment 
routed in a northeast direction, creating an intersection with the highway at the location of 
Site 2484.  The proposed project provides for a more northwesterly position of the highway 
intersection with Keawe Street, based upon highway engineering design requirements.  This 
new intersection location will require realignment of the Keawe Street Extension over a 
shorter distance and in a more northerly direction.  Therefore, this work is included in the 
proposed project.   

2.3. PROPOSED PROJECT IMPROVEMENTS 

2.3.1. Design Guidelines and Criteria 

This section discusses the general design criteria and parameters that were applied in the 
development of the proposed project.  These general design criteria include technical criteria 
and criteria related to the project’s physical environment. 

The general technical criteria deal with typical guidelines, policies, and design standards 
established by various government agencies for highway facilities and County roadways.  
These reference documents included: 1) A Policy on Geometric Design of Highways and 
Streets published in 2004 by the American Association of State Highway and Transportation 
Officials (AASHTO); 2) State DOT’s Statewide Uniform Design Manual for Streets and 
Highways, published October 1980; and 3) the Manual of Uniform Traffic Control Devices 
(MUTCD).   

These technical standards and guidelines establish highway design controls, minimum 
turning paths, acceleration and deceleration distances, design speed, etc.  The Lahaina Bypass 
is classified as a rural principal arterial intended for the main movement of vehicles through 
corridors serving larger populations.   

The design speed for the highway’s ultimate four-lane configuration is designated by 
DOT at 55 miles per hour (mph) resulting in a posted speed limit of 45 mph.  The posted 
speed for the highway’s original Phase 1A two-lane configuration is 30 mph.  The proposed 
project’s highway improvements are designed for a 35 mph design speed corresponding with 
a 30 mph posted speed limit.  The proposed project’s Keawe Street improvements will have a 
design speed of 30 mph corresponding with a 25 mph posted speed limit.   
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Physical and environmental criteria incorporated in the highway’s design included 
avoiding the archaeological Site 6277.  Existing residences along Ikena Avenue, park sites, 
commercial sites, and major infrastructure facilities such as water reservoirs were other 
important criteria incorporated.  Kahoma Stream will also be spanned with a new bridge for 
this highway to avoid having permanent structures present within it.  Other physical 
conditions of the area considered in the design included floodways and the topography of the 
surrounding area which slopes in a mauka to makai direction.   

2.3.2. Description of Improvements 

The proposed project improvements consist of three main components:  

1) Realign a 0.76-mile section of the planned Lahaina Bypass Phase 1A 
alignment;  

2) Modify the bridge crossing at Kahoma Stream; and  

3) Realign a 0.30-mile section of the Keawe Street Extension.   

The total length of the highway and roadway improvements is approximately 1.06 miles 
(5,600 feet).  Each component is illustrated in Figure 2-1 and further described in the sections 
below. 

Realignment of the Highway 

The proposed 0.76-mile realignment of the highway would begin from the northwest 
end of Ikena Avenue at Kahoma Stream (see Figure 2-1).  At this point, a new bridge crossing 
over Kahoma Stream will be installed.  From the bridge, the highway will continue toward the 
northwest, away from archaeological Site 6277, for approximately 2,300 feet to a new 
T-intersection with the realigned extension of Keawe Street.  From the T-intersection, the 
highway will turn inland and proceed north (mauka) approximately 1,700 feet to connect with 
the planned Lahaina Bypass Phase 1C alignment. 

This highway will ultimately be configured within the 150-foot right-of-way as a four-
lane divided highway, consistent with other phase of the Lahaina Bypass.  This highway will 
have two 12-foot wide travel lanes in each direction, paved shoulders (approximately 10-feet 
wide), with 6-foot wide grassed areas along each shoulder drainage purposes.  The width of 
the grassed median between opposing travel lanes will vary approximately between 10 and 22 
feet.  Typical roadway sections associated with these improvements are included in 
Appendix B. 



Lahaina Bypass Modified Alignment Chapter 2 
Draft Environmental Assessment Project Description 
 

2-7 

The T-intersection with Keawe Street will eventually require signalization when 
warranted by traffic conditions.  However, signalization is not anticipated to be necessary 
until the Phase 1C segment toward Honokowai is implemented and the ultimate 4-lane 
highway configuration is completed.  Plans describing the proposed configuration of the 
intersection are included in Appendix B. 

Priority at this intersection will be given to the eastbound and westbound vehicular 
movements along the highway.  Westbound vehicles traveling along the highway toward 
Honokowai will be able to bypass the intersection via two-lanes provided as shown on plans 
in Appendix B.  Eastbound vehicles headed toward Launiupoko will travel through the 
intersection along two left-turn lanes.  Vehicles making turning movements onto, or from 
Keawe Street will be required to stop, or yield to the eastbound movements. 

Construction of the proposed highway realignment will require a large volume of cut 
and fill due to accommodate highway design parameters with respect to the sloping 
topography of the area.  Preliminary design plans showing plan and profile views of the 
highway are provided in Appendix B.  As indicated in the plans, cut and fill activities will 
affect some additional areas beyond the highway right-of-way.  The preliminary estimated 
earthwork quantities required for the construction of the realigned highway is about 438,500 
cubic yards of material for excavation and 15,000 cubic yards of material for embankment. 

Modification of the Kahoma Stream Bridge Crossing 

The initial highway alignment for the Lahaina Bypass Phase 1A included a single span 
bridge design crossing over Kahoma Stream at the current terminus of Ikena Avenue.  A 
single span bridge over this stream crossing is also included in the proposed project.  
However, the proposed bridge will be slightly curved to accommodate the realignment of the 
highway.  Appendix B includes plans describing the preliminary layout for this bridge.   

The proposed bridge crossing measures approximately 350 feet in length and will be 
constructed within the 150-foot right-of-way.  The ultimate buildout will provide adjacent and 
parallel twin bridge structures (Mauka Bridge and Makai Bridge).  Each bridge will 
accommodate two travel lanes.  The Mauka Bridge will support the westbound vehicles 
traveling toward Honokowai, and the Makai Bridge will support eastbound vehicles headed 
traveling toward Launiupoko.  Appendix B includes plans showing a cross section view of 
both the Mauka and Makai Bridges.  Some excavation work will be required at both ends of 
the bridge abutments.   
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Realignment of the Keawe Street Extension 

The proposed realignment of the Keawe Street extension would begin at the current 
terminus of Keawe Street at the existing T-intersection with Kupuohi Street.  From this point, 
Keawe Street would be extended approximately 1,600 feet inland (mauka) in a northwesterly 
direction to intersect with the realigned highway (see Figure 2-1).  A right-of-way 
approximately 90-feet wide is planned for this roadway extension, which will increase in 
width to about 150 feet or more as it approaches the proposed intersection with the highway. 

This roadway extension will be constructed as a two-lane undivided County roadway 
consistent with the existing portion of Keawe Street.  This roadway will have a 12-foot wide 
travel lane in each direction, 6-foot wide paved shoulders, 12-foot wide grassed shoulders, 
and approximately 14 additional feet along each shoulder for drainage purposes.  A grassed 
median up to 46-feet wide will be provided along the approach to the proposed intersection.  
The width of the paved areas will also be adjusted near the intersection.  Typical roadway 
section for the realigned extension of Keawe Street are included in Appendix B.   

Construction of the realigned Keawe Street extension will involve a large amount of cut 
and fill to accommodate roadway design parameters and the sloping topography of the area.  
Preliminary design plans showing plan and profile views of the roadway are provided in 
Appendix B.  As indicated in the plans, cut and fill activities will affect some additional areas 
beyond the road right-of-way.  The preliminary estimated earthwork quantities required for 
the construction of the extension of Keawe Street is about 138,000 cubic yards of material for 
excavation and 3,700 cubic yards of material for embankment.   

2.4. PROJECT VICINITY AND SURROUNDING USES 

The project corridor is situated within the Lahaina Judicial District and the County’s 
West Maui Community Plan area, which encompasses a region generally covering the 
western slopes and coastal plain from Ukumehame to Kapalua.  Urban development in this 
region is concentrated along the coastline from Lahaina to Kapalua.  These communities are 
predominantly comprised of residential, resort, and commercial uses.  More rural 
communities in this region include Olowalu and Launiupoko. 

The project corridor is located approximately 0.5 miles inland (mauka) of Honoapiilani 
Highway, within the Kelawea, Paeohi, and Wahikuli Ahupuaa of the Lahaina District.  It 
extends in a northern direction from the Kelawea Mauka residential subdivision, across the 
Kahoma Stream, and across undeveloped, former sugarcane fields.  The central portion of the 
project corridor extends makai to the current terminus of Keawe Street in the Lahaina 
Industrial Area.   
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Existing Roadway Facilities 

Existing public roadways in the project vicinity include both State and County roadway 
facilities (see Figure 2-2).  The only existing State highway facility in the Lahaina District is 
Honoapiilani Highway, which generally runs along the coastline in a north-south direction.  
This highway connects the West Maui district with other parts of the island, such as Kihei and 
Kahului.  Within the Lahaina area, this highway is a two-lane, minor arterial up to the 
intersection with Lahianaluna Road.  North of this intersection, the highway widens to four 
lanes, providing two travel lanes in each direction.   

Other major roadway facilities in the project vicinity are County roadways that provide 
local access from the highway to areas inland (mauka) and seaward (makai).  Lahainaluna 
Road and Keawe Street are the primary County roadways providing access to residential and 
commercial uses in the project vicinity. 

Mauka of the highway, Lahainaluna Road is a two-lane, two-way County roadway, 
oriented in the east-west direction, providing vehicular access to the Kelawea subdivision and 
terminating at Lahainaluna High School.  The intersection of Lahainaluna Road with 
Honoapiilani Highway is signalized.   

Keawe Street is a two-lane, two-way roadway located further north of Lahainaluna 
Road.  This provides access to an industrial subdivision area mauka of the highway.  The 
intersection of Keawe Street with Honoapiilani Highway is un-signalized.  Keawe Street will 
be realigned and extended inland to connect with the Lahaina Bypass Road as part of this 
project.   

Existing and Surrounding Uses 

Existing uses within the immediate project vicinity include residences, undeveloped 
land (formerly use for cultivation of sugarcane), commercial and light industrial uses, various 
types of public facilities, and Kahoma Stream (see Figure 2-2).  The Kelawea subdivision is a 
single-family residential development that extends from Honoapiilani Highway inland for 
approximately one mile.  This subdivision is located generally between Lahainaluna Road and 
Kahoma Stream.  Lahainaluna Road is the only County roadway providing vehicular access 
for residents into and out from this subdivision.   
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Exhibit 2-1:  South View of Corridor Across Kahoma Stream 
and Ikena Avenue 

This subdivision is developed in 
smaller blocks of single-family 
residences served by local streets and 
cul-de-sacs.  The portion of the 
subdivision nearest the project corridor 
is referred to as the Kelawea Mauka 
residential subdivision (see 
Exhibit 2-1).  Phase 1A of the Lahaina 
Bypass is planned to be routed through 
this subdivision along Ikena Avenue, 
proceeding northbound across Kahoma 
Stream.   

The project vicinity is dominated 
by undeveloped land that was previously used for plantation-scale cultivation of sugar cane.  
These lands extend inland several miles from the urbanized areas along the coastline and 
Honoapiilani Highway.  Areas located to the north and south of the Kelawea residential 
subdivision are also former plantation lands.  The project corridor primarily consists of these 
former plantation lands. 

Existing commercial, industrial, and resort uses are generally concentrated along the 
coastline in the Lahaina area.  Such commercial uses include shopping centers such as the 
Lahaina Cannery Shopping Center, and several shops and restaurants along Front Street.  The 
Lahaina Industrial Area is a recently-established light industrial subdivision located between 
Keawe Street and Kahoma Stream.  Resort uses in the Lahaina area include several hotels, 
condominiums, and restaurants between the coast and Honoapiilani Highway.  These land 
uses generate much activity, employment, visitors, and traffic in the Lahaina area.   

Other uses in the general vicinity of the project corridor include public facilities such as 
schools, parks, and other recreational facilities.  Three State Department of Education (DOE) 
school facilities are located a short distance northeast of the project corridor.  These schools 
are Princess Nahienaena Elementary School, Lahaina Intermediate School, and Lahainaluna 
High School.   

The State DOE’s Lahaina school complex has a total of four member schools, which 
serve the entire West Maui district.  Three of these four schools are situated mauka of the 
Kelawea residential subdivision.  The fourth school is Kamehameha III Elementary School, 
located on Front Street makai of Honoapiilani Highway.  The only vehicular access to 
Princess Nahienaena Elementary School, Lahaina Intermediate School, and Lahainaluna High 
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Exhibit 2-2:  Aerial View of Existing Schools 

School is via Lahainaluna Road (see Exhibit 2-3).    The average combined enrollment for 
these three schools over the past three school years (2004 to 2007) was about 2,260 students.  
Due to the location of these schools above the subdivision and the limited vehicular access, 
considerable traffic congestion occurrs along Lahainaluna Road and at the intersection with 
Honoapiilani Highway during the morning and afternoon commuter periods.   

The County’s Kelawea Mauka Makai Park is located at the intersection of Lahainaluna 
Road and Ikena Avenue.  This park is adjacent to the Lahaina Bypass Road Phase 1A 
corridor.  Exhibit 2-4 is a photo of the park.  Other recreational facilities in the immediate 
vicinity are available at the three public school facilities discussed above (ex. track and field, 
open space, basketball courts, etc.).  Other recreational facilities available in Lahaina are 
generally situated along the highway, such as the Lahaina Recreation Center (youth center 
and ballfields) and Aquatic Center, or along the shoreline such as beach parks.   

Kahoma Stream generally runs along the northwestern boundary of the Kelawea 
residential subdivision.  The stream system flows through Kahoma Gulch.  Kahoma Stream is 
fed by tributary Kanaha Stream at a confluence mauka of the project corridor.  Most of 
downstream portion of Kahoma Stream has been hardened and channelized as part of a flood 
control project completed by the Army Corps of Engineers in 1990 (see Exhibit 2-5).  The 
proposed project crosses Kahoma stream near upstream end of the hardened channel.   
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Exhibit 2-4:  View of Kahoma Stream (Improved Portion) 

Exhibit 2-3:  View of Kelawea Mauka Makai Park 
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2.5. DEVELOPMENT SCHEDULE, COSTS, AND PROPERTY OWNERSHIP 

2.5.1. Construction Schedule and Project Costs  

The commencement of construction of the proposed project is dependent on the 
completion of the State environmental review process, the obtainment of other required 
environmental clearances, and the procurement of ministerial permits.  Design work for this 
project is in progress and construction plans will need review and approval by appropriate 
government agencies.  At this time, it is anticipated that construction may begin in the 
summer of 2009 and is expected to continue for approximately 18 months, with completion of 
the project in 2011.   

The construction activities in the project corridor anticipated for 2009 to 2011 will 
realize only two travel lanes, consistent with the design and construction plans for Lahaina 
Bypass Phase 1A.  Likewise, the bridge crossing at Kahoma Stream will only include 
construction of the Mauka Bridge by 2011.  The schedule for the construction of the ultimate, 
4-lane divided highway configuration of the Lahaina Bypass along the proposed project 
alignment, as well as the Makai Bridge, will be coordinated as appropriate with future phases 
of the Lahaina Bypass.  The extension of Keawe Street will be constructed with two-lanes, as 
planned by the County of Maui.   

The estimated construction cost for the ultimate build-out of project corridor is 
approximately $110 million in 2008 dollars.  This estimate includes a four-lane divided 
highway, the two bridge system crossing Kahoma Stream, and the realigned extension of 
Keawe Street. 

2.5.2. Property Ownership 

The project corridor includes lands that are either privately-owned or owned by the State 
of Hawaii.  Figure 2-3 indicates the landowners associated with the affected properties.  The 
total area of the project corridor is approximately 29.9 acres.  This estimate is based upon 
preliminary design plans, and the actual acreage required for the project will be determined 
during the final design.  Table 2-1 summarizes information regarding TMK, ownership, and 
affected acres. 

TMK 4-05-021: 003 and 022 are owned by the State of Hawaii and are under the 
jurisdiction of the State Hawaii Housing Finance and Development Corporation (HHFDC).  
HHFDC is currently planning the Villages at Leialii mixed use residential community on 
these parcels.  The area in the project corridor will be conveyed as a parcel to DOT by a 
recorded document, such as quitclaim deed.  The portion of the project corridor within 
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privately-owned TMK 4-05-015:010 will be acquired from the landowner by DOT either as a 
friendly acquisition or condemnation.  Additional right-of-way area will be acquired as 
needed to accommodate grading activities along adjacent slopes. 

Table 2-1:  Listing of Property Affected by Project Corridor 

Property Description (TMK) Affected Acres 
(ac.) Ownership Description(1) 

1.  4-05-021: portion of 003 28.4 
State of Hawaii (Jurisdiction of Hawaii Housing 
Finance and Development Corporation) 

2.  4-05-021: portion of 022 0.9 
State of Hawaii (Jurisdiction of Hawaii Housing 
Finance and Development Corporation) 

3.  4-05-015: portion of 010 0.6 Kahoma Land, LLC 

 Total Acreage 29.9  
(1)  Ownership information as listed by County of Maui, Real Property Assessment Division 

Upon completion of the construction of the realigned Keawe Street Extension, the 
facility will become a County roadway.  DOT will convey the Keawe Street Extension right-
of-way as a parcel to the County by a recorded document, such as quitclaim deed. 

It should be noted that a portion of the existing right-of-way for Lahaina Bypass Road 
Phase 1A will not be utilized, since a new right-of-way is being acquired to accommodate the 
proposed project.  Jurisdiction of the unused portion of the Phase 1A right-of-way will be 
transferred from the State DOT back to the appropriate State agency.   
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3. ALTERNATIVES TO THE PROPOSED PROJECT 

Pursuant to Chapter 343, HRS, alternatives to the proposed project were identified and 
evaluated.  This chapter presents alternatives associated with the proposed project and 
discusses the rationale for their elimination from further consideration.  Section 3.1 describes 
the alternatives identification process and identifies project alternatives.  Section 3.2 presents 
an analysis of the alternatives. 

3.1. ALTERNATIVES IDENTIFICATION PROCESS  

In identifying alternatives, possible options needed to meet the basic need for the overall 
Lahaina Bypass.  These needs were established in the 1990 FEIS and the 2002 FSEIS and are 
summarized as follows: 

• Address traffic congestion:  There has been and continues to be traffic congestion 
along Honoapiilani Highway, and particularly in the vicinity of Lahainaluna Road 
during the weekday morning and afternoon peak hours of traffic.  Honoapiilani 
Highway is a two-lane rural highway from its intersection with Lahainaluna Road 
southbound toward Launiupoko.  This limits capacity because there is only one 
vehicular lane in each direction.  Traffic congestion at the highway’s intersection with 
Lahainaluna Road can be attributed to high traffic demand generated from existing 
land uses located above (mauka) the highway, including the Kelawea residential 
subdivision.  Further major public school facilities, including Lahainaluna High 
School and Lahaina Intermediate School, serve the entire West Maui district, and thus 
generates considerable traffic.   

• Accommodate future traffic volumes:  Planning for and addressing future projected 
traffic conditions in the area is an important factor generating the need for the Lahaina 
Bypass Road.  Future growth anticipated in the West Maui district was incorporated 
into the analysis and evaluations conducted as part of previous environmental 
documents, and there continues to be a need to address future projected traffic 
volumes.   

• Provide alternate routes in the event of accidents and natural hazards:  The 
Lahaina Bypass Road improvement is also intended to provide alternative routes for 
vehicles in the event of traffic accidents occurring along the existing Honoapiilani 
Highway or during natural hazards such as a tsunami or storm surge from high waves.  
Honoapiilani Highway is the only roadway facility providing vehicular access for the 
public into and out from the West Maui district.  South of Lahainaluna Road, it is only 
a two-lane highway facility.  In addition, this highway is generally routed along the 
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coastline and is situated fairly close to the shoreline in some areas particularly from 
Puamana to Launiupoko.  As a result, the public has no alternative routes in the event 
of road closures or natural disasters.  Related to disruptions associated with traffic 
accidents and natural hazards is the need for alternative access by emergency vehicles.   

The process for identifying possible alternatives that meet these overall needs included 
an evaluation of three categories of alternatives as follows: 

1. Alternative routes considered under prior environmental documents completed 
for the Lahaina Bypass Road;  

2. Alternatives that either modified or realigned the original Phase 1A of the 
Lahaina Bypass Road; including alternatives that split the highway into two separate 
routes of two-lanes, thereby creating a couplet, and  

3. No-Action Alternative. 

In all, 15 alternatives were initially identified in these three categories, and five 
alternatives, including the proposed project, emerged for further study.  The following 
sections summarize alternatives developed in each category. 

3.1.1. Alternatives Considered in the 1990 FEIS 

The three alignment alternatives studied in the 1990 FEIS included 1) a Lahainaluna 
High School Mauka Alignment; 2) a Kalena Street Alignment; and 3) a Cane Haul Road 
Corridor Alignment.   

The Lahainaluna High School Mauka Alignment was not considered a viable alternative 
in this EA.  It was generally routed through an area between the complex of three public 
schools situated above (mauka or northeast) the Kelawea subdivision.  The corridor is 
generally routed through an area below (makai) Lahainaluna High School and above (mauka) 
Princess Nahi’ena’ena Elementary School and Lahaina Intermediate School.   

This alignment was not considered in this EA for two reasons.  First, its impacts on 
school facilities and their operations are significant.  It would require relocation of 
intermediate school buildings, parking lots, playcourts, and an open field used for activities.  
This relocation is highly unlikely due to limited property available for those school sites and 
potential noise impacts and required mitigation measures.  Second, this alignment would 
impact archaeological sites situated north of the school complex, including Site 6277 and 
other sensitive areas. 
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The remaining two alignments, the Kalena Street Alignment and the Cane Haul Road 
Corridor Alignment, were evaluated as alternatives in this EA. 

Kalena Street Alternative 

The Kalena Street Alternative is depicted in Figure 3-1.  This alternative is routed 
through Kalena Street which is below (makai) the present Lahaina Bypass Road corridor. 

Cane Haul Road Corridor Alternative 

This alternative has an alignment routed along a corridor generally following an existing 
cane haul road that travels in a north-south direction situated slightly inland of Honoapiilani 
Highway.  As shown on Figure 3-2, this alignment would be routed near Mill Street and 
below of Kuhua Street in the area of the former Pioneer Sugar Mill complex.  The route is 
close to the existing highway, generally following the cane haul road.   

It is noted that this alignment does not actually utilize much of the existing cane haul 
road.  Some residents of the community expressed the desire that this “cane haul road” 
alternative be considered for the new highway.  The actual cane haul road cannot be used for 
the new highway, however, because the alignment of this road does not meet highway design 
standards associated with curve radius, design speed, sight distance, etc.  Thus, the highway’s 
alignment for this alternative would generally follow the path shown in Figure 3-2, based 
upon information from the 1990 Final EIS.   

3.1.2. Modification and Realignment of the Original Phase 1A Alignment 

Three modifications of the original Phase 1A alignment were evaluated.  One of the 
modifications is the proposed project, which changes the original alignment by extending the 
corridor in a westerly, or makai, direction.  The proposed project is described in detail in 
Chapter 2. 

Two other alternatives to realign the original Phase 1A corridor and are described as: 
1) Ikena Avenue Realignment; and 2) Couplet Alignment. 
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Ikena Avenue Realignment Alternative 

This alignment begins at Lahainaluna Road and travels in the northern direction 
proceeding below (makai) the existing Ikena Avenue corridor as it approaches Kahoma 
Stream.  It would cross over the improved concrete lined portion of Kahoma Stream, proceed 
below Site 6277, and then turn inland (mauka) to connect with the existing Lahaina Bypass 
Road corridor.  The highway’s intersection with the extension of Keawe Street would occur 
below the currently established intersection location.  This realignment alternative involves 
about 5,000 feet of highway, as illustrated Figure 3-3. 

Five other realignment variations were also developed for this Ikena Avenue 
Realignment Alternative during the planning phase.  These variations consisted of 
modifications to the alignment from Lahainaluna Road, particularly concentrated around the 
Ikena Avenue corridor.  Some variations involved the alignment initially being routed mauka 
of Ikena Avenue, then turning makai crossing Kahoma Stream and below Site 6277.  Other 
alignment variations started by proceeding below Ikena Avenue before crossing Kahoma 
Stream and continuing below Site 6277.  Different variations of this alignment modified the 
curve radius of the highway so that it was either being routed further below or passing closer 
to Site 6277. 

These variations involved more environmental effects than the Ikena Avenue 
Realignment alternative previously shown in Figure 3-3.  These impacts included taking 
larger portions of Kelawea Mauka Makai Park, or would involve the relocation of the 
County’s existing water reservoir facility.  Impacts to existing residences were also 
considerable and greater due to the alignments and effects on local streets, which further 
impact existing residents.  As a result, these variations were eliminated from further 
consideration early on in the process.   

Couplet Alignment Alternative 

This alternative is referred to as the Couplet Alignment Alternative and can be described 
as a single highway characterized by two separate one-way facilities to handle vehicular 
traffic traveling in opposite directions and separated by a city block or other large areas.  This 
alternative involves about 12,200 feet of realigned and additional highway, and is graphically 
shown on Figure 3-4.   
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As shown on this figure, the alternative involves splitting the Lahaina Bypass Road into 
two separate roadways or facilities.  One facility would generally follow a route along Ikena 
Avenue, and be comprised of two travel lanes for vehicles traveling in the northern direction.  
The second facility would follow a corridor similar to the Kalena Street Alignment 
Alternative and provide two travel lanes for vehicles traveling in the southern direction.  Both 
highway facilities would merge northwest of Site 6277 and continue toward Kapalua as the 
planned four-lane highway facility.   

3.1.3. No Action Alternative 

The No Action Alternative consists of moving forward with construction of the original 
highway corridor.  That corridor already has an established right-of-way and was studied 
under accepted environmental documents completed for the overall Lahaina Bypass Road 
improvement.  As discussed in Chapter 2, those documents continue to be applicable to the 
Lahaina Bypass Road and have subsequently resulted in the commitment by the State DOT to 
implement the highway’s construction. 

3.2. ALTERNATIVES ANALYSIS 

3.2.1. Evaluation Criteria 

As stated earlier, the alternatives evaluated in this EA generally meet the need criteria 
for the Lahaina Bypass, as set forth in previously-accepted FEISs.  The analysis of the 
alternatives for this EA was therefore based on environmental and other factors, as follows: 

1. Impacts on public recreational facilities are considered because Section 4(f) of the 
U.S. Department of Transportation Act of 1966 requires such sites should be avoided 
unless there are no other feasible and prudent alternative.  Such resources include 
public park and recreation lands, wildlife refuges, and historic sites.  Major public 
facilities such as schools and water reservoirs are also important resources because 
schools usually have recreational facilities, and displacement and relocation impacts to 
such facilities may be significant.   

2. Effects on historic sites are relevant because these resources also fall under 
Section 4(f) and should be avoided unless there are no other feasible and prudent 
alternative.   

3. The potential displacement of residences and commercial properties is a significant 
factor due to the socio-economic impacts on families and businesses, and includes 
associated costs to mitigate such effects.   
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4. The degree of potential alterations to the established Lahaina Bypass Road corridor is 
significant because deviations may require new rights-of-way to be acquired, as well 
as the evaluation of traffic engineering and design issues that may not have been 
studied in prior environmental documents. 

The following sections present an analysis of each alternative relative to these 
evaluation factors. 

3.2.2. Kalena Street Alignment 

This alternative would not affect existing recreational facilities or other public facilities.  
There is a historic agricultural push pile that would be affected by this alignment, although, 
that site was determined to be significant only for informational content.   

This alternative would impact a portion of the Lahaina Industrial Area.  This recently-
established light industrial subdivision is located between Keawe Street and Kahoma Stream.  
Several light industrial lots situated along Kupuohi Street and the end of Ulupono Street 
would be affected by this alternative.   

Further, this alignment would have a significant impact on many residences along 
Kalena Street and in the surrounding vicinity.  It was estimated that between 25 to 30 
residential properties may need to be displaced by this alternative.  Besides physically 
displacing existing residences, the alteration of local streets would subsequently result in 
additional lots being displaced due to lost access.  Local streets affected include Lui Street, 
Kahena Street, Kahako Street, Kalakini Street, and Pikanele Street.   

About 25 percent of the existing Lahaina Bypass Road corridor would need to be 
changed under this alternative; this is a significant amount of the corridor.  Other 
environmental impacts may result, as this new corridor area was not addressed in prior 
environmental documents. 

3.2.3. Cane Haul Road Alignment 

While this alternative generally meets the need criteria of the overall Phase 1A, it is 
anticipated that existing and projected traffic congestion particularly at the existing highway’s 
intersection with Lahainaluna Road would not be adequately alleviated.  There would be 
insufficient spacing between the existing highway and new highway to alleviate congestion in 
that area.  All of the traffic traveling either mauka or makai along Lahainaluna Road would 
continue to be concentrated near the intersection with the existing highway.  The option to 
utilize a planned extension of Keawe Street to access inland areas within the Kelawea 
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Exhibit 3-1:  Cane Haul Road Alternative Affecting Pioneer Mill and 
Railroad Tracks Sites

subdivision area would not be available, thereby concentrating traffic at this Lahainaluna 
Road intersection.  With the limited spacing distance between the existing highway and Cane 
Haul Road alignment, there would be insufficient space to provide the required roadway 
lengths for left-turn and right-turn storage lanes.   

The existing Lahaina Recreation Center may be affected by the alignment’s connection 
back to the existing Lahaina Bypass Road corridor, causing the removal of some structures 
along with noise effects from the highway being situated close to that facility.  Under 
Section 4(f) of the U.S. DOT Act, other alternatives would need to be evaluated because these 
recreational facilities would be affected by this alternative. 

There is also the potential for this alternative to affect several historic properties in the 
area.  A section of this alignment corridor would run through the location of the historic 
Pioneer Mill complex identified as SIHP No. 50-50-03-4787.  Associated with this mill site 
are the remnants of the Pioneer 
Mill Railroad identified as SIHP 
No. 50-50-03-4997 constructed 
along a 40-foot railroad 
easement running inland of the 
existing highway in a northern 
direction in the Lahaina town 
area.  Exhibit 3-1 shows the 
location of this cane haul road 
alternative’s route through the 
Pioneer Mill site, and crossing 
through the current Sugar Cane 
Train track that utilizes the 
same grade used by the historic 
Pioneer Mill railway.   

Potential historic 
properties affected by this 
alternative also include both 
pre-contact and post-contact 
historic properties associated 
with the numerous Land 
Commission Awards (LCA) or 
Land Grants in the area.  Just 
within a short section alone 
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from Keawe Street to Lahainaluna Road, 23 Royal Patent Grants and LCA parcels were sold 
to native Hawaiian families, beginning in 1848, as well as 5 Land Grants.  Beyond this area, 
there are many more LCA parcels situated along the corridor for this alternative since most of 
the grants were located along the coastline. 

Given the high number of house lots listed in the LCAs in the project area, as well as the 
number of historic agricultural plots, the potential for subsurface historic properties along this 
alternative corridor is high.  Potential subsurface historic properties include structures or 
cultural material deposits representing agricultural plots or house lots, human remains, and 
agricultural soils associated with taro or sweet potato cultivation.   

Therefore, it is anticipated that this alternative would affect existing historic sites, and 
would encounter a high number of LCAs within this alternative’s corridor and the attendant 
high potential for subsurface historic properties.  The alternative may thus pose a potential 
adverse effect to the integrity of previously recorded historic properties, as well as potential 
historic properties that have yet to be formally documented.  Further, other alternatives would 
need to be evaluated under Section 4(f) of the U.S. DOT Act because of the effects from these 
resources.   

This alternative would also significantly impact several commercial properties along 
with existing and developing residential properties resulting in their displacement.  The right-
of-way for the highway alignment is 150 feet-wide, and about another 50 feet on each end of 
this right-of-way would likely be necessary due to grading (cut and fill) activities necessary to 
construct the highway.  Thus, a corridor of approximately 200 to 250 feet wide would actually 
be needed for this alternative.  This would affect a considerable number of properties as 
previously shown on Figure 3-2.   

Impacted commercial properties would consist of two new shopping centers located 
along Keawe Street on the mauka side of Honoapiilani Highway.  About 30 to 50 percent of 
each of these commercial properties would be affected.  The Lahaina Industrial Area is a 
recently established and expanding light industrial subdivision located along Keawe Street 
above these shopping centers that would also be impacted.  A portion of a new condominium 
development located along Kahoma Street would also be affected.   

This alternative would significantly impact many existing residences within and along 
the alignment’s corridor.  It was estimated that between 35 to 40 residential properties may 
need to be displaced by this alternative.  Besides physically displacing existing residences, 
existing local streets in that area would be cut off and altered that would subsequently result 
in additional lots being displaced due to lost access.  Many of the residences along local 
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streets affected include Nahele Street, Ipukula Way, Kapunakea Street, Kahua Street, Mill 
Street, Alika Place, David Malo Circle, Keone Street, Kamamalu Street and Aki Street.   

Further, about 40 to 50 percent of the existing Lahaina Bypass Road corridor would 
need to be changed under this alternative which is a significant amount to the present corridor.  
Other environmental impacts may result, since this new corridor area was not addressed in 
prior environmental documents. 

3.2.4. Ikena Avenue Realignment  

This alternative could affect a small portion of the existing Kelawea Mauka Makai Park 
situated along Ikena Avenue.  It would not impact the existing County water reservoir tank 
located across (mauka) the park.  There is a historic agricultural push pile that would be 
affected by this alignment, although that site was determined to be significant only for 
informational content.   

About 10 to 15 percent of the existing Lahaina Bypass Road corridor would need to be 
changed under this alternative, which is not a significant amount of the corridor.   

This alternative would significantly impact many existing residences situated below 
Ikena Avenue because the alignment would be routed through these properties.  Further, 
additional areas needed for the construction of the highway associated with grading activities 
(cut and fill) could expand the impact area beyond the 150-foot right-of-way established.  It 
was estimated that between 16 to 30 residential properties may need to be displaced by this 
alternative.  Besides physically displacing existing homes within the alignment right-of-way, 
existing local streets in that area would be cut off and altered that would subsequently result 
in additional lots being displaced due to lost access.  Many of the residences along local 
streets affected include Kaakolu Street, Kanakea Loop, and remaining homes along Ikena 
Avenue.   

3.2.5. Couplet Alignment Alternative  

There is a historic agricultural push pile affected by this alternative that is significant 
only for informational content.  This alternative would not affect Kelawea Mauka Makai Park 
or the County water reservoir tank located across the park. 

About 10 to 15 percent of the existing Lahaina Bypass Road corridor would need to be 
changed under this alternative, which is not a significant modification to the corridor.  This 
alternative would, however, add another 10 to 15 percent for a new highway facility 
associated with the lower southbound leg added through Kalena Street.   



Chapter 3 Lahaina Bypass Modified Alignment 
Alternatives to the Proposed Project Draft Environmental Assessment 
 

3-14 

This alternative would significantly impact many existing residences situated below 
Ikena Avenue because the alignment would be routed through these properties.  In addition, 
many existing residents along the Kalena Street corridor would also need to be relocated due 
to this alternative.  It was estimated that between 45 to 50 residential properties may need to 
be displaced by this alternative.  Several existing local streets in the areas near Ikena Avenue 
along with Kalena Street would be cut off and altered that would subsequently result in 
additional lots being displaced due to lost access.   

3.2.6. Summary and Conclusion 

A summary of how the proposed project and each alternative meet the evaluation 
criteria is presented in Table 3-1.  While all alternatives will generate impacts in one or more 
categories of the evaluation criteria, the proposed project will generate the least impact, as 
shown on Table 3-1.  Two agricultural push piles will be impacted, however, no significant or 
sensitive archaeological resources were discovered as a result of an archaeological inventory 
survey conducted on both push piles.  Further, an archaeological monitoring plan has been 
prepared and is pending review and approval by SHPD.  No recreational sites will be 
impacted, no residential or commercial activities will be displaced, and no public facilities 
will be affected.  Further, the potential alteration to the Lahaina Bypass Highway is not 
significant. 

In contrast, the other alternatives are likely to result in major negative impacts, ranging 
from residential and commercial displacement, to impacts on historical resources and 
recreational and other public facilities.  Further, two of the alternatives would result in 
significant deviation from the Lahaina Bypass Highway corridor.  These four alternatives 
have therefore been eliminated. 

Regarding the No Action Alternative, if the results of this environmental document 
show that the proposed realignment of the highway has significant impacts causing its 
feasibility and practicability to be a concern, the State DOT will proceed with the No Action 
Alternative.  Mitigative measures in the form of data recovery and a preservation plan for the 
remaining area of Site 6277 would then need to be developed with the State Historic 
Preservation Division to address the highway’s construction impacts.   
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4. PHYSICAL AND BIOLOGICAL ENVIRONMENT 

This chapter describes the existing physical and biological conditions within the project 
corridor and surrounding environment, and addresses the probable impacts associated with the 
proposed project.  Mitigative measures are also discussed as appropriate. 

4.1. CLIMATE, TOPOGRAPHY, AND SOILS 

4.1.1. Climate 

Climate on the Island of Maui can be characterized as mild sub-tropical with low day-
to-day and month-to-month variability.  The project corridor is located in the Lahaina District 
on the western flank of the West Maui Mountain.  According to the U.S. Geological Survey, 
Pacific Islands Water Science Center, the Lahaina District experiences a dramatic range 
average annual rainfall, with over 371 inches at the Puu Kukui rain gage station (altitude of 
5,788 feet), and less than 15 inches at the shoreline. Winter storms from November to April 
are responsible for a large portion of rainfall.  Fog drip is a significant contributor to 
precipitation at higher elevations.   

Temperature data from 1949 to 2001 indicates August and September as the warmest 
months in Lahaina, with average high temperatures of 88 degrees Fahrenheit and average low 
temperatures of 70 degrees.  January and February are historically the coolest month of the 
year, with average high temperatures of 81 degrees Fahrenheit and average low temperatures 
of 63 degrees Fahrenheit. 

The entire state of Hawaii lies well within the belt of northeasterly trade winds 
generated by the semi-permanent Pacific high pressure cell to the north and east of the 
islands.  Winds patterns in the Lahaina area exhibit seasonal variations.  The northeasterly 
tradewinds occur 90 percent of the time during the summer and 50 percent of the time during 
the winter, with average wind speeds of approximately 10 miles per hour.  Winds also vary on 
a daily basis, with tradewinds generally being stronger in the afternoon.  During the day, 
winds blow onshore toward the warmer land mass.  In the evening, the reverse occurs, as 
breezes blow toward the relatively warm ocean. 

4.1.2. Topography 

Steep, mountainous topography characterizes the interior of the Lahaina district, while 
sloping alluvial and colluvial plains extend west and north along the shoreline.  The project 
corridor is approximately 2,950 feet from the coastline near the proposed Keawe Street 
extension and 5,570 feet from the coastline over the majority of the project corridor.  
Figure 4-1 shows the general topography of the surrounding. 
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Elevations associated with the project corridor range from 55 feet to 230 feet above 
mean sea level (msl).  In the project vicinity, the topography slopes in a northeast to 
southwest direction.  Slopes throughout the project corridor generally vary from 8 percent to 
20 percent.   

A significant topographic feature of the area is Kahoma Stream, where portions of the 
stream channel seaward (makai) of the project corridor have been significantly altered as part 
of the U.S. Army Corps of Engineers Kahoma Stream Flood Control Project.  Near the project 
corridor, the original stream bed was excavated and lined with concrete.  The altered portion 
of the stream channel exhibits near vertical walls from 20 to 35 feet tall.   

Another feature in the project vicinity is identified as historic Site 6277, a complex of 
agricultural terraces and irrigation ditches located mauka (northeast) of the project corridor.  
As shown in Figure 4-1, Site 6277 extends between the 280- and 400-foot elevations.   

Other topographic features in the project vicinity include agricultural pushpiles (see 
Figure 4-1).  One pushpile located below and makai of the project corridor is generally 
square-shaped (approximately 145 feet wide by 150 feet long) and varies between 25 to 35 
feet in height.  The agricultural pushpile is constructed of loosely sorted, small to very large, 
subangular to angular basalt boulders mixed with large basalt cobbles.   

A second agricultural pushpile is irregularly-shaped and is located within the northern 
section of the project corridor.  This feature is approximately 120 feet wide, 175 feet long, and 
35 feet high and mostly consists of large to very large, subangular to angular basalt boulders 
underlain by loosely sorted, small to medium basalt boulders.  The pushpile is situated at the 
head of a shallow drainage channel that generally runs east-west through the northern portion 
of the project corridor.  The drainageway appears to extend from an existing water reservoir 
to Honoapiilani Highway.  

4.1.3. Soils 

Soil suitability studies completed for the Hawaiian Islands describe the physical 
attributes and the relative productivity of different land types for agricultural uses.  Relevant 
studies include: 1) the U.S. Department of Agriculture Soil Conservation Services (SCS) Soil 
Survey, 2) the University of Hawaii Land Study Bureau (LSB) Detailed Land Classification, 
and 3) the State Department of Agriculture’s Agricultural Lands of Importance to the State of 
Hawaii (ALISH).  The soil conditions along the project corridor are described below. 
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SCS Soil Survey 

The SCS’s Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and Lanai, State of 
Hawaii includes general soil maps developed for these islands based upon soil surveys.  These 
soil maps show soil characteristics by area, classified by soil series and associations.  As 
indicated by the soil survey maps, the project corridor is situated on lands within two soil 
associations: 1) Waiakoa-Keahua-Molokai association, and 2) Rock land-Rough mountainous 
land association.   

The Waiakoa-Keahua-Molokai association is comprised of the Wahikuli Series and the 
Wainee Series.  The Wahikuli Series exists between elevations from sea level to 600 feet and 
consists of gently to moderately sloping, well-drained soils developed from weathered basic 
igneous rock.  This series is somewhat influenced by volcanic ash from local cinder cones.  
The Wainee series exists from nearly sea level to 1,000 feet and consists of gently to 
moderately sloping, well-drained soils developed on alluvial fans from weathered basic 
igneous rock.  Both the Wahikuli Series and the Wainee Series soils were mostly used for 
sugarcane, with a small acreage used for home sites.  The natural vegetation is fingergrass, 
kiawe, and uhaloa. 

The Rock land-Rough mountainous land association is comprised of Rock land (rRK) 
and Rough broken and stony land (rRS).   The Rock land-Rough mountainous land 
association consists of very shallow soils on intermediate and high upland areas.  These soils 
are steep and very steep, with local relief generally more than 500 feet..  Rock outcrops cover 
60 to 80 percent of the surface and the soil is 2 to 10 inches thick over bedrock.  This 
association is used mainly for wildlife habitat and water supply.  Small acreages of Rock land 
are used for pasture. 

Figure 4-2 illustrates the extent of the five specific soil types that occur throughout the 
project corridor.  Descriptions of these soil types adapted from the SCS Soil Survey are 
provided below: 

• Wahikuli stony silty clay, 7 to 15 percent slopes (WcC):  This soil is similar to 
Wahikuli silty clay, 3 to 7 percent slopes, except that there are enough stones on the 
surface to hinder cultivation.  Runoff is slow to medium, and the erosion hazard is 
slight to moderate.  Included in mapping were small, nonstony areas and some 
moderately steep areas.  This soil is used mostly for sugarcane.  A small acreage is 
used for home sites. (Capability classification IIIe if irrigated, IVe if nonirrigated; 
sugarcane group 1; pasture group 3) 
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• Wahikuli very stony silty clay, 3 to 7 percent slopes (WdB):  This soil is similar to 
Wahikuli silty clay, 3 to 7 percent slopes, except that as much as 3 percent of the 
surface is covered by stones.  Included in mapping were small areas where stones 
cover 3 to 15 percent of the surface.  This soil is used mostly for sugarcane.  A small 
acreage is used for home sites. (Capability classification IVs if irrigated, VIs if 
nonirrigated; sugarcane group 1; pasture group 3) 

• Wainee very stony silty clay, 3 to 7 percent slopes (WxB):  On this soil, runoff is 
slow and the erosion hazard is slight.  Stones cover as much as 3 percent of the 
surface.  Included in mapping were small areas where bedrock is at a depth of about 
36 inches.  Most of this soil is used for sugarcane; a small acreage is used for home 
sites. (Capability classification IVs if irrigated, VIs if nonirrigated; sugarcane group 1; 
pasture group 1) 

• Rock land (rRK):  Rock land is made up of areas where exposed rock covers 25 to 90 
percent of the surface.  The rock outcrops and very shallow soils are the main 
characteristics.  The rock outcrops are mainly basalt and andesite.  This land type is 
nearly level to very steep.  Elevations range from nearly sea level to more than 6,000 
feet.  The annual rainfall amounts to 15 to 60 inches.  Rock land is used for pasture, 
wildlife habitat, and water supply.  The natural vegetation at the lower elevations 
consists mainly of kiawe, klu, piligrass, Japanese tea, and koa haole. Lantana, guava, 
Natal redtop, and molasses grass are dominant at the higher elevations.  This land type 
is also used for urban development.  In many areas, the soil material associated with 
the rock outcrops is very sticky and very plastic.  It also has high shrink-swell 
potential.  Buildings on the steep slopes are susceptible to sliding when the soil is 
saturated.  Foundations and retaining walls are susceptible to cracking. (Capability 
classification VIIs, non-irrigated). 

• Rough broken and stony land (rRS):  Rough broken and stony land consists of very 
steep, stony gulches.  The local relief is generally between 25 and 500 feet.  Runoff is 
rapid, and geologic erosion is active.  Elevations range from nearly sea level to 3,000 
feet.  The annual rainfall amounts to 20 to 40 inches.  The soil material is generally 
less than 20 inches deep over saprolite or bedrock.  About 3 to 25 percent of the 
surface is covered with stones, and there are a few rock outcrops.  Included in 
mapping were small areas of colluvium and alluvium along the bottoms of gulches.  
This land type is used for pasture, wildlife habitat, and watershed.  The dominant 
natural vegetation consists of lantana, koa, haole, klu, feather finger grass, Bermuda 
grass, and ilima. (Capability classification VIIs, nonirrigated) 

The SCS Survey includes a Land Capability rating of soil types according to eight levels 
of productivity for commercial cultivation.  Class I soils have few limitations that restrict their 
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use.  Class VIII soils and landforms have limitations that preclude their use for commercial 
plant production and restrict their use to recreation, wildlife habitat, or water supply, or to 
esthetic purposes.  The five soil types within the project corridor have varying capability class 
ratings ranging from Class III (with irrigation) to Class VII (without irrigation).  In general, 
the soils within the project corridor have severe to very severe limitations that make them 
generally unsuitable for cultivation and limit their use largely to pasture or range, woodland, 
or wildlife habitat. 

Geotechnical investigations conducted within the project corridor during October 2008 
revealed that soils in the project corridor are relatively shallow.  A total of 27 soil borings 
were taken as part of the design work to assess the subsurface conditions.  Based upon these 
soil borings, the average soil depth within the project corridor is about 3.5 feet.  Only three of 
the borings revealed soils that extend to depths of 6.5 and 7.5 feet.   

Land Study Bureau 

The University of Hawaii Land Study Bureau’s Detailed Land Classifications – Island 
of Maui, establishes a soil productivity rating from “A” to “E,” with “A” reflecting the highest 
level of productivity and ”E” representing the poorest.  The rating system is based on factors 
such as slope, drainage rainfall, texture, stoniness, elevation, clay properties, and machine 
tilability.  The majority of the project corridor has a soil productivity rating of “U,” indicating 
lands designated for urban use.  A 200-foot long section of the project corridor includes lands 
rated “E,” indicating land very poorly suited for agricultural production.  Figure 4-3 shows the 
classification of lands within the project corridor. 

Agricultural Lands of Importance to the State of Hawaii 

The State Department of Agriculture’s Agricultural Lands of Importance to the State of 
Hawaii (ALISH), established a classification system for identification of agriculturally 
important lands to the State of Hawaii.  Three classes of lands were established for the State 
of Hawaii, primarily, but not exclusively, on the basis of soil characteristics.  The three 
classes of ALISH lands are: 1) prime, 2) unique, and 3) other.  Lands not included under this 
system are “unclassified”.  

Figure 4-4 shows the project corridor in relation to the various ALISH class boundaries 
established for agricultural lands.  Based upon this figure, the project corridor predominantly 
includes areas that are designated as “prime” and “other” land classifications.  A small portion 
is located within “unclassified” agricultural lands.   
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4.1.4. Probable Impacts on Topography and Soils 

Effects on Topography 

Construction of the project will inevitably alter portions of the existing topography 
within the proposed right-of-way and adjacent areas due to excavation and grading activities.  
However, these impacts are not expected to be significant.  An existing plantation agricultural 
pushpile comprised of medium to large basalt boulders will be demolished.  An existing 
drainageway will be improved with a road crossing and the installation of a culvert to allow 
for drainage.  Impacts to Kahoma Stream would minimal, as the proposed bridge crossing is 
designed to span the width of the stream channel.  No existing large trees within the project 
corridor need to be removed.   

Construction of the project will involve cut and fill activities based upon the project’s 
design plans, which must comply with highway design parameters.  Additional areas 
generally extending up to 50 feet beyond the 150-foot right-of-way will be affected by cut and 
fill activities.  Cut and fill activities associated with work along the Keawe Street extension 
affect areas up to approximately 50 feet beyond the right-of-way, primarily near the 
intersection with the highway. 

The project’s design would try to achieve a balanced cut and fill condition to minimize 
disturbances to the property’s topography and soils to the extent practical.  However, due to 
horizontal and vertical geometric design considerations, the quantity of excavated material 
will exceed the quantity of embankment material. 

The preliminary estimated earthwork quantities required for the construction of the 
realigned highway is approximately 438,500 cubic yards of material for excavation and 
15,000 cubic yards of material for embankment.  Earthwork quantities for the construction of 
the Keawe Street extension are estimated at approximately 138,000 cubic yards of material 
for excavation and 3,700 cubic yards of material for embankment.  Thus, total excess material 
of about 557,800 cubic yards will be generated from earthwork over the entire project 
corridor.  It should be noted that Lahaina Bypass Phase 1A will not include construction 
activities in the portion of the project corridor north of Keawe Street; therefore, construction 
of Phase 1A will only generate approximately one-half of the estimated excess material. 

The excess excavated material is planned to be stockpiled in appropriate areas south of 
Lahinaluna Road within the DOT’s Lahaina Bypass right-of-way.  Erosion control measures 
will be implemented around these piles and may include the use of temporary silt fencing, 
sand bags, or screens.  Also, the piles will be sodded using hydromulch to contain the 



Lahaina Bypass Modified Alignment Chapter 4 
Draft Environmental Assessment Physical and Biological Environment 
 

4-11 

materials and further minimize erosion from wind and rain.  This material may be used by 
DOT for construction of future highway phases.   

General Permit coverage for construction activities under the State’s National Pollutant 
Discharge Elimination System (NPDES) permit will be obtained for this project.  Plans to 
address this stock pile of material will be incorporated under best management practices 
developed as part of the design plans.  It should be noted that General Permit coverage for the 
original Lahaina Bypass Phase 1A alignment has already been obtained in 2007 from the 
State Department of Health.  Those plans included best management practices for a proposed 
storage area for excess material.  Therefore, similar measures will be incorporated for this 
project to minimize effects from storage areas.   

Effects on Soils 

Project effects on existing soils would primarily be associated with short-term 
construction activities associated with soil erosion.  Once constructed, the project should not 
have long-term impacts on existing soils.  Graded areas not part of the paved highway would 
be grassed to minimize erosion.   

Construction of the project area would inevitably involve temporary land-disturbing 
activities that may result in some soil erosion during periods of heavy rainfall or high winds.  
Various mitigation measures will be incorporated into the project’s design to minimize 
potential short-term erosion impacts during such construction activities.  Erosion control 
measures considered may include: use of temporary sprinklers in non-active construction 
areas; stationing water trucks on the site during construction to provide sprinkling in active 
areas; use of temporary silt fencing, sand bags, or screens; thorough watering of graded areas 
after construction activity has ceased for the day; or grassing of affected areas immediately 
after site work has been completed. 

An Erosion Control Plan will be prepared for the proposed project.  Erosion control 
measures to be implemented along the project corridor will be developed during the final 
design phase of this project.  However, such control measures will comply with DOT’s 
erosion and sedimentation control regulations and NPDES permit requirements.  Grading 
activities will similarly be performed in accordance with permits approvals to be obtained 
from the State DOH. 

4.1.5. Effect on Agricultural Activities 

The project area is located within lands that were formerly used for large scale 
sugarcane plantation agriculture under the Pioneer Mill Company.  However, sugarcane 
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agricultural activities ended in the 1990’s culminating with the closing of the company in 
1999.  Since then, this area has been left fallow and undeveloped.  There are no existing large 
or small scale agricultural activities occurring on these State-owned parcels or privately-
owned property.   

No future agricultural uses are planned for the project corridor.  Therefore, no long-term 
impacts to area agriculture uses are expected.  There are some prime agricultural lands within 
the project corridor, however, the majority of the project corridor affect lands designated as 
“other” due to poor soil characteristics.  Furthermore, the State-owned properties are under 
the jurisdiction of the State HHFDC, and the agency is planning the Villages at Leialii mixed 
use residential community, and thus not intending to utilize this area for agricultural activities. 

4.2. AIR QUALITY 

Federal ambient air quality standards (AAQS) have been established by the U.S. 
Environmental Protection Agency (EPA) for six criteria pollutants: carbon monoxide (CO), 
nitrogen dioxide (NO2), sulfur dioxide (SO2), lead (Pb), ozone (O3), and concentrations of 
particulate matter less than 10 microns (PM10) and 2.5 microns (PM2.5).  A summary of the 
federal and Hawaii ambient air quality standards that apply to the proposed project area is 
presented in Table 4-1. 

Table 4-1: State and Federal Ambient Air Quality Standards 

Federal (NAAQS) Air Pollutant Averaging 
Time Hawaii AAQS 

Primary Secondary 

Carbon Monoxide (CO) 1-hour 
8-hour 

9 ppm 
4.4 ppm 

35 ppm 
9 ppm 

-- 
-- 

Lead (Pb) Quarterly 1.5 µg/m3 1.5 µg/m3 1.5 µg/m3 
Nitrogen Dioxide (NO2) Annual 0.04 ppm 0.053 ppm 0.053 ppm 
Ozone (O3) 8-hour 0.08 ppm 0.075 ppm 0.075 ppm 
Particulate Matter ≤10 
micrometers in diameter (PM10) 

Annual 
24-hour 

50 µg/m3 
150 µg/m3 

-- 
150 µg/m3 

-- 
150 µg/m3 

Particulate Matter ≤2.5 
micrometers in diameter (PM2.5) 

Annual 
24-hour 

-- 
-- 

15 µg/m3 
35 µg/m3 

15 µg/m3 
35 µg/m3 

Hydrogen Sulfide (H2S) 1-hour 0.025 ppm -- -- 
Sulfur Oxides (SO2) Annual 

24-hour 
3-hour 

0.03 ppm 
0.14 ppm 
0.50 ppm 

0.03 ppm 
0.14 ppm 

-- 

-- 
-- 

0.50 ppm 
Source:  State Department of Health, 2008. 
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Since 2003, the State began participating in the National PM2.5 speciation monitoring 
program.  Additionally, a State standard has been established for hydrogen sulfide (H2S) 
primarily associated with geothermal and volcanic activity since there are no federal standards 
for this pollutant (State DOH, October 2008).  For selected criteria pollutants, the State of 
Hawaii has established State ambient air quality standards that are somewhat more stringent 
than the federal standards under Title 11, Chapter 59, Hawaii Administrative Rules (HAR) as 
indicated in Table 4-1.   

4.2.1. Existing Ambient Air Quality Conditions  

The State DOH operates several ambient air monitoring stations throughout the State.  
The pollutants monitored by the State are generally done on a regional level, and most of 
these stations are located at various sites on the Island of Oahu.  There are no monitoring 
stations for lead.  Stations located on the Island of Hawaii are intended to monitor pollutants 
associated with volcanic (vog) and geothermal activity (SO2 and H2S).  Another monitoring 
station is located in Kihei on the Island of Maui.  However, the monitoring objective for this 
station is for pollutants associated with sugarcane burning (PM10 and PM2.5).   

Regional air quality on Maui and in the State is generally characterized as relatively 
clean and low in pollution, and continues to be one of the best in the nation.  The pollutant 
levels remain well below both State and federal ambient air quality standards for all pollutants 
monitored.  The State DOH’s 5-year trends of air quality data for PM10, PM2.5, SO2, NO2, O3, 
and CO from 2003 to 2007 indicate levels are within standards which further confirm this 
determination.  Northeast tradewinds that are predominant throughout the year as discussed 
under Chapter 4.1 typically carry emissions and other air pollutants from inland areas out 
toward the ocean.  Therefore, there are presently no air quality issues with those pollutants for 
the State which includes the Lahaina district.   

Present air quality within the project area is primarily affected by vehicle emissions, and 
to a lesser extent by distant agricultural, industrial and natural sources.  Much of the 
particulate emissions on Maui originate from area sources such as mineral products industry 
and agriculture.  Sulfur oxides are emitted almost exclusively by point sources such as power 
plants and refineries.  Nitrogen oxides emissions emanate predominantly from industrial point 
sources.   

Carbon monoxide air pollution is typically a micro-scale problem usually caused by 
motor vehicular traffic congestion.  Within the immediate area of the proposed corridor for 
the realigned highway and Keawe Street extension, there is no vehicular traffic occurring in 
this area since it is presently undeveloped agricultural land.  Therefore, significant carbon 
monoxide emissions associated with vehicular traffic are not present within this project area.   
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4.2.2. Probable Impacts and Mitigative Measures 

Short-term and long-term effects on ambient air quality are anticipated due to 
construction activities and operation of the realigned highway and Keawe Street extension.  
A discussion of probable impacts is provided. 

Short-Term Construction Impacts 

Short-term impacts on air quality from construction activities would predominantly be 
associated with fugitive dust emissions and exhaust emissions from on-site construction 
equipment.  Fugitive dust emissions would generally arise from dirt moving activities 
associated with site clearing, grading, and ground preparation work.  As a result, such effects 
would only be temporary and should not have a significant impact on air quality resulting in 
exceeding the State and federal ambient air quality standards.   

Temporary on-site mobile and stationary construction equipment would emit air 
pollutants from engine exhausts.  Nitrogen dioxide and carbon monoxide emissions from 
construction equipment should not violate State air quality standards since such emissions 
will be short-term, and Nitrogen dioxide standards are set on an annual basis.  To limit 
potential air quality impacts, engine exhaust emissions from construction vehicles will be 
minimized through the proper operation and maintenance of all equipment. 

State air pollution controls prescribed under the State Department of Health’s 
Chapter 11-59, HAR “Ambient Air Quality Standards” and Chapter 11-60.1, 
HAR “Air Pollution Control” prohibit visible emissions of fugitive dust from construction 
activities at the property line.  Therefore, a dust control plan will be prepared and 
implemented to ensure that the contractor complies with these regulations.  Fugitive dust 
emissions associated with grading and dirt-moving activities are difficult to estimate 
accurately.  However, an effective dust control plan for the project’s construction will be 
implemented to minimize any short-term air quality impacts.   

Fugitive dust can be controlled by watering active work areas, using wind screens, 
keeping adjacent paved roads clean, and covering open-bodied trucks.  Other dust control 
measures may include limiting the disturbed area at any given time and/or mulching or 
chemically stabilizing inactive areas that have been worked.  Open-bodied trucks will be 
covered at all times in motion if they are transporting materials that could blow away.  Tire 
washing may also limit haul trucks tracking dirt onto paved streets from unpaved areas within 
the property. Paving of the roadway and/or the establishment of landscaping early in the 
construction schedule can also lower potential fugitive dust emissions. 
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Long-Term Impacts 

Use of the new highway and roadway facilities will result in motor vehicle traffic on 
these facilities and nearby roadways, potentially causing long-term impacts on ambient air 
quality in the project vicinity.  Motor vehicles with gasoline-powered engines are sources of 
carbon monoxide and also emit nitrogen oxides and other contaminates.  However, traffic 
generated along the new highway will alleviate existing and future traffic congestion along 
Honoapiilani Highway in the Lahaina area.   

As a result, air quality should be improved over existing and projected conditions due to 
the reduction of traffic congestion and corresponding reduction in carbon monoxide emissions 
concentrated at intersections due to vehicles waiting idle in traffic.  Therefore, air quality 
impacts due to vehicles traveling along the new highway are not expected to result in 
exceeding the State or federal air quality standards.  Several of those pollutants monitored are 
also regional issues such as ozone, or monitored on an annual basis such as nitrogen dioxide.  
The project would thus have minimal effect on those pollutants and should not result in the 
State or federal standards being exceeded.   

Federal air pollution control regulations also require new motor vehicles to be equipped 
with emission control devices that reduce emissions significantly compared to a several years 
ago.  Amendments to the Clean Air Act required further emission reductions which have been 
phased in since 1994.  The added restrictions on emissions from new motor vehicles will 
further lower average emissions each year as older vehicles leave the County’s roadways.  
Carbon monoxide emissions, for example, could go down by an average of about 30 to 
40 percent per vehicle during the next 10 years due to the replacement of older vehicles with 
newer models. 

4.3. NOISE 

4.3.1. Noise Standards and Guidelines 

State and Federal agencies have established guidelines and standards for assessing 
environmental noise impacts and have set noise limits as a function of land use.  Noise 
programs, goals, and policies administered by the State DOH, the FHWA, and the State DOT 
are described below. 

State DOH, Community Noise Control 

The State DOH, Environmental Health Services Division, Indoor and Radiological 
Health Branch implements the Community Noise Program.  This program provides for the 
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enforcement of maximum permissible sound levels for stationary noise sources and the 
issuance of permits for agricultural, construction, and industrial activities.   

Under Title 11, Chapter 46 (Community Noise Control), HAR, the State DOH defines 
three classes of zoning districts with corresponding maximum permissible sound levels due to 
stationary noise sources such as air-conditioning units, exhaust systems, generators, 
compressors, pumps, and equipment related to agricultural, construction, and industrial 
activities.  These rules do not address most moving sources of noise such as vehicular traffic.  
The maximum permissible sound levels are enforced for any location at or beyond the 
property line and are not to be exceeded for more than 10 percent of the time during any 
20-minute period, except by permit or variance.  The zoning district classification and 
maximum permissible sound levels are summarized in Table 4-2 below.   

Federal Highways Administration Noise Standards 

The U.S. Department of Transportation, FHWA administers the federal noise standard 
for highway traffic noise and construction noise, which is Title 23 of the Code of Federal 
Regulations, Part 772, Procedures for Abatement of Highway Traffic Noise and Construction 
Noise (23 CFR 772).  The purpose of the law is to provide procedures for noise studies and 
noise abatement measures to help protect the public health and welfare, to supply noise 
abatement criteria, and to establish requirements for information to be given to local officials 
for use in the planning and design of highways.   

Table 4-2: State DOH Community Noise Level Classification of  
Zoning Districts and Maximum Permissible Sound Levels 

Maximum Permissible Sound Levels 
(dBA) 

Zoning District 
Daytime 

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

(10 p.m. to 7 a.m.) 
Class A:  Includes all areas equivalent to lands zoned residential, 
conservation, preservation, public space, open space, or similar 
type. 

55 45 

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

60 50 

Class C:  Includes all areas equivalent to lands zoned agriculture, 
country, industrial, or similar type. 

70 70 

Highway traffic noise is never constant.  The noise level is always changing with the 
number, type, and speed of the vehicles which produce the noise.  For practical purposes, data 
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for varying traffic noise levels is expressed using statistical descriptors.  One of the most 
common statistical descriptors for traffic noise is Leq.  Leq is the constant, average sound level, 
which over a period of time contains the same amount of sound energy as the varying levels 
of the traffic noise. 

The FHWA defines four land use categories and assigns corresponding maximum 
hourly equivalent sound levels, Leq(h), for traffic noise exposure.  Table 4-3 identifies these 
sound levels based upon activity categories.  For example, Category B, defined as picnic and 
recreation areas, parks, residences, motels, hotels, schools, churches, libraries, and hospitals, 
has a corresponding maximum exterior Leq of 67 dBA and a maximum interior Leq of 52 
dBA under Category E.  These limits are viewed as design goals, and all projects meeting 
these limits are deemed in conformance with FHWA noise standards. 

State DOT Noise Analysis and Abatement Policy 

The State DOT has adopted FHWA’s design goals for traffic noise exposure in its noise 
analysis and abatement policy.  According to the policy, a traffic noise impact occurs when 
the predicted traffic noise levels “approach” or exceed FHWA’s design goals or when the 
predicted traffic noise levels “substantially exceed the existing noise levels.”  The policy also 
states that “approach” means at least 1 dB less than FHWA’s design goals and “substantially 
exceed the existing noise levels” means an increase of at least 15 dB. 

Table 4-3:  FHWA Recommended Equivalent Hourly Sound Levels Based on Land Use 

Hourly A-Weighted 
Sound Level – decibels 

(dBA)1 
Activity 

Category Description of Activity Category 

Leq(h) 

A 

Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and where the 
preservation of those qualities is essential if the area is to continue 
to serve its intended purpose. 

57 
(Exterior) 

B 
Picnic areas, recreation areas, playgrounds, active sports areas, 
parks, residences, motels, hotels, schools, churches, libraries, and 
hospitals. 

67 
(Exterior) 

C Developed lands, properties, or activities not included in 
Categories A or B above. 

72 
(Exterior) 

D Undeveloped lands. – 

E Residences, motels, hotels, public meeting rooms, schools, 
churches, libraries, hospitals, and auditoriums. 

52 
(Interior) 

Source:  23 CRF 772, Table 1. 
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4.3.2. Existing Acoustical Environment 

The project corridor consists of fallow agricultural land, and the immediate surrounding 
environmental similarly consists of agricultural and undeveloped lands.  The southern end of 
the project corridor consists of the existing Kelawea Subdivision comprised of single family 
residences along Ikena Avenue.   

Existing ambient noise levels within and along the project corridor are primarily 
attributable to natural conditions, such as wind and movement of vegetation since the area is 
undeveloped.  Given this existing surrounding environment, existing noise levels are likely to 
have a Leq in the range of about 45 dBA.  Noise levels closer to the project corridor along 
Ikena Avenue are similarly expected to have a Leq in the range of about 45 dBA, with higher 
volumes approaching the Lahainaluna Road intersection.  This can be attributed to low traffic 
volumes in this subdivision area, and other noise sources generated from residential activities 
such as voices, equipment (ex. washers), etc.  Noise levels from the planned extension of 
Keawe Street should similarly be in the same Leq noise range because of low traffic volumes 
in this industrial subdivision area and business activities conducted within buildings. 

Given the existing agricultural character of the project vicinity, there are no noise-
sensitive uses immediately adjacent to the project corridor.  At the southern end of the project 
corridor, there are existing residences along portions of Kanakea Loop, North Hakau Place, 
Hokeo Place, and Ikena Avenue.  The nearest residence is situated approximately 50 feet from 
the southwest corner of the project corridor.  As the project corridor and immediate 
surrounding area are designated within the Agricultural zone, the Class C classification under 
the State DOH’s community noise regulations would apply.  Thus, a permitted noise level of 
70 dBA is permitted during both daytime and nighttime hours.  Under the FHWA noise 
guidelines, the project would fall under Activity Category D (undeveloped lands) for which 
no Leq noise levels are specified.   

4.3.3. Probable Impacts and Mitigative Measures 

Short-term and long-term noise impacts are anticipated due to the construction and 
operation of the proposed project.  Probable impacts are described below. 

Short-Term Noise Impacts from Construction Activities 

Noise from construction activities is regulated under Title 11, Chapter 46 (Community 
Noise Control) of the State DOH’s Administrative Rules.  Construction activities will 
temporarily increase ambient noise levels within the vicinity of the work area.  The project 
would involve excavation, grading, and construction of the new highway and supporting 
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infrastructure.  Earthmoving equipment such as bulldozers and diesel-powered trucks would 
probably be the loudest equipment used during construction.  Typical ranges of construction 
equipment noise vary between 70 and 95 dBA.  Noise exposure due to construction activities 
at any point along the project corridor is not expected to be continuous over the entire 
duration of the construction period.   

The project falls under the DOH Community Noise Class C zoning districts category 
which applies to properties zoned for agriculture and industrial types of land uses.  As a 
result, the maximum permissible noise level for this site under Class C is 70 dBA at the 
property line during both daytime and nighttime hours.  Construction activities for this project 
are not planned to be scheduled at night, so the nighttime noise level restriction should not be 
applicable.  However, if night work is required for this project corridor, a noise variance will 
be applied for from the State DOH.   

Construction activities are not expected to result in significant noise impacts because 
there are no noise sensitive land uses adjacent to the project corridor.  Existing surrounding 
uses consist of undeveloped agricultural land that has been left fallow.  However, actual noise 
levels produced will depend on the construction methods applied.  Residences, which are 
noise-sensitive uses, are located in the vicinity of the project corridor along the northern 
portions of Kanakea Loop, North Hakau Place, and Hokeo Place.  Noise control measures 
employed by the contractor to mitigate impacts may include the use of mufflers on power 
equipment and vehicles.  Construction activities are expected to be limited to regular workday 
hours (7:00 a.m. to 3:30 p.m., Monday through Friday).   

If necessary, a noise permit will be obtained from the State DOH.  This permit includes 
restrictions to help mitigate the potential noise impacts resulting from short-term construction 
activities.  Specific restrictions that may be imposed as conditions for construction activity 
noise permits include the following: 

● No permit shall allow construction activities creating excessive noise before 7:00 
a.m. and after 6:00 p.m. of the same day. 

● No permit shall allow construction activities that create excessive noise before 
9:00 a.m. and after 6:00 p.m. on Saturdays. 

● No permit shall allow construction activities which exceed the allowable noise 
levels on Sundays and holidays. 

Short-Term Vibration Impacts from Construction Activities 

Comments were received during the pre-assessment consultation process regarding 
possible impacts to an archaeological site (cemetery) located within Site 6277 above the 
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project corridor due to vibration from construction activities.  Concerns were expressed on 
effects on a rock wall associated with this cemetery.  This site is located about 450 feet away 
from the nearest right-of-way for the realigned highway corridor, and is about 80 feet higher 
in elevation than the highway.  Construction of the new bridge crossing Kahoma Stream 
would involve heavy equipment and various noise generating activities.  This stream area is 
about 800 feet away and about 130 feet lower in elevation from site 6277. 

Construction activity can result in varying degrees of ground vibration, depending on 
the equipment and methods employed.  The operation of construction equipment could cause 
ground vibrations that spread through the ground and diminish in strength with distance.  
Buildings founded on the soil in the vicinity of a construction site could respond to these 
vibrations, with varying results ranging from no perceptible effects at the lowest levels, low 
rumbling sounds and perceptible vibrations at moderate levels, and slight damage at the 
highest levels.  However, ground vibrations from construction activities do not often reach the 
levels that can damage structures, but they can achieve the perceptible nuisance audible and 
feelable ranges in buildings very close to a construction site. 

The construction activities that typically generate the most severe vibrations are blasting 
and impact pile-driving.  Based upon Federal Transit Administration (FTA) guidelines for 
assessing vibration impacts, a pile driver is estimated to generate a peak particle velocity 
(PPV) in inches/second of 1.518 at a distance of 25 feet.  A large bulldozer would generate 
0.089 PPV at a distance of 25 feet.  Construction vibration damage criteria have been 
established by the FTA guidelines for four building categories.  The most sensitive is 
Category IV for buildings extremely susceptible to vibration damage with a guideline of 0.12 
PPV.  Thus, the guidelines provide that vibration effects should be less than that figure to 
minimize damages to buildings extremely susceptible to damage.   

Blasting would not be required for the construction of this project.  Although unlikely, 
pile driving may be conducted as part of the new bridge construction.  The cemetery site is 
located about 800 feet away from the bridge location, and where pile driving activities are 
estimated to have a level of 0.0084 PPV which would be well below the lowest guideline 
vibration of 0.12 PPV.  Large bulldozer activities from the closest point of the realigned 
highway right-of-way to the site was estimated to have a level of 0.0012 PPV which is also 
well below the lowest guideline vibration.  Therefore, since Site 6277 is located a 
considerable distance form the project site, construction activities should not impact the 
cemetery site or damage walls. 
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Long-Term Noise Impacts from Operational Activities 

Vehicles traveling along the proposed highway realignment and Keawe Street extension 
will inevitably generate additional noise along these corridors and adjacent areas.  However, 
there are no noise sensitive land uses present along the project corridor that will be impacted 
by the project.  As a result, the project should not have a significant noise impact because 
existing surrounding uses consist of undeveloped fallow agricultural land. 

When compared with the No Action Alternative consisting of implementing the current 
alignment of the Lahaina Bypass Road, the project should not result in a significant change to 
projected noise levels.  Noise levels (Leq(h)) predicted for the original alignment ranged from 
about 63 to 67 dBA along the highway.  The proposed realignment project should similarly 
have noise levels within that range although it may be slightly lower since the average speed 
along this realigned highway will be lower than the 50 mph initially planned.   

The FHWA land use categories and corresponding maximum hourly equivalent sound 
levels for traffic noise exposure shown under Table 4-3 identifies this area as Activity 
Category D.  Thus, there are no maximum exterior noise levels established as design goals for 
the project to meet.  Consequently, no noise mitigation is needed for this realignment project.   

Future development planned along this realigned highway and Keawe Street extension 
would occur after construction completion of the Phase 1A portion of the Lahaina Bypass 
Road.  As a result, potential noise sensitive land uses developed along the project may be 
affected by traffic noise.  The developer of these areas should consider more compatible land 
uses along the highway, appropriate setbacks, and other measures to implement as part of 
their development to mitigate noise concerns.   

The operation of the proposed project will also result in a redistribution of future traffic 
volumes and associated traffic noise from the existing Honoapiilani highway to locations 
inland.  This redistribution of traffic will subsequently have a beneficial impact by reducing 
traffic noise impacts to existing land uses along Honoapiilani Highway.  Traffic volumes 
along Lahainaluna Road would also be redistributed to the extension of Keawe Street which 
should have a beneficial impact by reducing traffic noise for residences situated along that 
roadway. 

4.4. VISUAL RESOURCES 

This section addresses the proposed project’s impact on visual resources in the Lahaina 
area.  In order to examine the probable effects, existing important visual resources in the 
Lahaina area were identified.  Visual resources consist of major land forms, open spaces, 
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viewing points, scenic drives, and other physical features that contribute to the visual quality 
of the area.  The framework for assessing effects also includes County policies, guidelines, 
and regulations established to protect scenic resources that are of value and importance. 

4.4.1. Visual Resources of the Lahaina Area 

The General Plan of the County of Maui addresses the environment through various 
policies with the objective of preserving the County’s unique and fragile environmental 
resources.  The General Plan has a policy pertaining to visual resources to preserve Maui’s 
scenic vistas and natural features.  However, specific details on such resources are not 
provided.   

The County’s West Maui Community Plan emphasizes the public value of the region’s 
southern shoreline areas and recommends maintaining the shoreline makai of Honoapiilani 
Highway in public open space and park usage for recreational and scenic purposes.  Important 
to residents and visitors, the shoreline hugging the south coast of Maui provides special ocean 
views, sandy beaches, and shoreline parks which provide for ocean access and recreational 
activities.  Because the Lahaina landscape gently slopes southeastward from the West Maui 
Mountains, visual resources in this area are generally dominated by views associated with the 
coastline and of the island of Lanai.   

The Maui Coastal Scenic Resources Study focuses on preserving Maui’s coastal visual 
resources.  This document identifies urban scenic and open space coastal resources, identifies, 
evaluates, and summarizes relevant regulatory data and provides an inventory of the scenic 
and open space resources within targeted regions that includes Lahaina to Kapalua.  The 
information from this study is consistent in implementing the objectives specified under the 
West Maui Community Plan, and will be used as the basis for the assessment of project 
effects.   

The Maui Coastal Scenic Resources Study describes the Lahaina region as characterized 
by resort development, with most land mauka of Honoapiilani Highway in agriculture, and 
most development occurring makai of the coastal highway.  Views of the West Maui 
Mountains and valleys dominate for long stretches.  Public beach parks provide visual 
connection to the ocean.  Sweeping ocean vistas, including views of the island of Lanai, are 
afforded in areas where the highway is in proximity to the shoreline.  Driving south along the 
highway toward Lahaina, Mala Warf is visible from the area of Wahikuli Beach Park.  
Motorists also enjoy views of many boats moored offshore and occasional whales breaching 
or spouting in season.  Natural visual resources along with significant viewing points are 
predominantly concentrated along the shoreline area.  Figure 4-5 identifies these resources 
and Table 4-4 lists the distinctive and noteworthy visual resources in the Lahaina area.  
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Exhibit 4-1:  South View of Fallow Agricultural Lands  

Table 4-4:  Visual Resources: Lahaina Area 

Coastal Land Forms Distinctive Noteworthy 
Mala Wharf from Wahikuli Beach Park to Fleming Road  ● 
Hanakaoo Point–Fleming Road to Wahikuli Park  ● 

Coastal Views   
Wahikuli–Fleming Road to Kaanapali/Hanakaoo Park ●  
Island of Lanai from Puamana Park  ● 

Mauka Views   
West Maui Mountains from Puamana to Lahainaluna, and Kahoma Stream ●  

Important Open Spaces   
Cane Fields  ● 

Source:  County of Maui Planning Department, Maui Coastal Scenic Resources Study, 1990. 
 

4.4.2. Visual Resources Affected by Project 

The project corridor is located on the western slopes leading up to the West Maui 
Mountains.  As a result, the principal aesthetic issues in this area based upon the visual 
resources identified in Table 4-4 pertain to mauka view planes of the West Maui Mountains 
and open spaces associated with former sugar cane agriculture.  Other coastal views and 
landforms identified are more applicable to the shoreline area and existing highway.  Thus, 
those coastal views and landforms would not be affected by the project.   

The surrounding area along this 
project corridor is characterized largely 
by fallow agricultural lands formerly 
used for sugarcane cultivation as shown 
on Exhibit 4-1.  Views looking in the 
southwest direction from the project 
corridor include undeveloped 
agricultural lands, and residential 
subdivisions and commercial areas 
toward Honoapiilani Highway.   

The island of Lanai dominates 
views from existing highway along 
with the project corridor in all 
directions from northwest to southwest.  Toward the northeast of the project corridor, views 
encompass undeveloped lands proceeding up the West Maui Mountains as shown on 
Exhibit 4-2.   
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Exhibit 4-2:  Northeast View of West Maui Mountain from 
Project Corridor 

Exhibit 4-3:  West (Makai) View of Coastline from Project 
Corridor 

Development of the project is 
not anticipated to create significant 
impacts on notable view planes from 
Honoapiilani Highway, nor adversely 
affect important public viewing points 
or visual resources.  The project will 
create a new highway and County 
road running through the existing 
agricultural lands.  However, as an at-
grade highway facility, the project 
should not adversely affect the scenic 
and visual character of the open 
agricultural lands.  Open space views 
of the cane fields were identified in 
the coastal scenic resources study as a “noteworthy” visual resource which suggests a scene 
that is significant but not distinctive in its visual impact.   

The proposed project includes new bridge crossings at Kahoma Stream.  These bridge 
crossings over Kahoma Stream would already be constructed under the original alignment 
(No Action Alternative) as well.  To mitigate potential impacts on views toward the project 
corridor, low-profile components are incorporated in an inverted arch design to span the 
400-foot stream crossing.  The majority of the bridges’ visual mass will be below the grade of 
the roadway, with the inverted arch tie situated below the bridge deck and above the stream 
channel.  The design does not utilize intermediate support structures with footings in the 
Kahoma Stream channel.  No bridge components extend vertically above the guard rails.  
Open concrete post and beam railings 
will allow motorists crossing the bridge 
to take advantage of views of Kahoma 
Stream and the valley.  Therefore, the 
design of this bridge is intended to 
minimize visual impacts on mauka 
views of the stream which has already 
been channelized, and should not have a 
significant visual impact.   

Exhibit 4-3 is a photo example of 
new scenic views of the coastline that 
will likely result from the proposed 
project.  As the project is situated at a 
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higher elevation than the existing highway, potential views include the Lahaina coastline, the 
island of Lanai, and boats moored offshore. 

4.5. NATURAL HAZARDS 

This section addresses those natural and urban-related hazards applicable to the project 
corridor.  Of the potential natural hazards, earthquake, flooding, tsunami, and hurricane 
hazards are addressed.  As the project corridor consists of former agriculture lands, there are 
no known potential urban-related hazards applicable to the area, such as airport clear zones, 
nuisances, or other site safety issues associated with urban land uses. 

4.5.1. Earthquake Hazards 

Earthquakes in the Hawaiian Islands are primarily associated with volcanic eruptions 
resulting from the inflation or shrinkage of subsurface magma reservoirs which shift segments 
of the volcano.  Earthquakes can pose a significant threat to communities and could 
potentially cause large economic losses on all islands.  The island of Hawaii is one of the 
more seismically active places on Earth.  Other Hawaiian Islands are not located in areas that 
experience high seismic activity.  

Available historical data indicates that the number of major earthquakes occurring on 
the island of Maui have generally been fewer and of lower magnitude than those on other 
islands such as Hawaii.  Maui is periodically subject to episodes of seismic activity of varying 
intensity.  However, earthquakes cannot be avoided or predicted with any degree of certainty, 
and an earthquake of sufficient magnitude could cause damage to the proposed project. 

There is a possibility of future earthquakes occurring on the Island of Maui based upon 
past events, therefore, the proposed project may be subject to damage from an earthquake of 
sufficient magnitude occurring in the area.  The proposed highway and roadway 
improvements along with other accessory structures (lighting, guardrails, etc.) will be 
designed and constructed in accordance with the State highway design requirements.  
Therefore, the project is no more susceptible to earthquake damage than other existing 
highway or roadway facilities present in the surrounding Lahaina area. 

4.5.2. Flooding and Tsunami Inundation 

Flooding 

The Federal Emergency Management Agency (FEMA) designates flood zones 
according to varying levels of flood risk.  According to FEMA’s Flood Insurance Rate Map 
(FIRM), Community Panel Number 150003 0161 C (August 3, 1998), the project corridor is 
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located primarily within areas designated as Zone C, with a small portion of the project 
corridor within areas designated as Zone A (see Figure 4-6).  Zone C is a “moderate to low 
risk” flood zone and the designation indicates “areas of minimal flooding.”  Therefore, the 
project corridor is not located within any designated floodway or high risk area.   

A portion of the bridge crossing Kahoma Stream at full build-out would also cross a 
small portion of the existing flood control project improvements.  Under the FIRM, the 
improved portion of this stream is designated as Zone A.  Bridge plans are planned to span 
this stream and be located outside of the 100-year flood levels.  Appropriate coordination of 
design plans will be conducted with pertinent Federal, State, and County agencies.   

Based upon the Zone C designation, the proposed project is unlikely to experience 
flooding as the project corridor is located outside of designated floodways and high risk areas.  
Appropriate drainage improvements will be provided in the project’s design to address 
surface runoff from increased impervious surfaces created in compliance with the County’s 
drainage standards.  The proposed project will be constructed in compliance with State and 
FHWA design requirements and standards.  This will include implementation of necessary 
site drainage improvements according to the County’s drainage standards.  Furthermore, plans 
will be submitted to pertinent County agencies for their review and approval.  Therefore, the 
project should not significantly impact existing flood conditions in the area. 

Tsunami Inundation 

The Hawaiian Islands have a history of destructive tsunamis. Since 1819, a total of 22 
severe tsunamis have occurred, with wave heights at varying locations in Hawaii ranging 
from 4 to 60 feet. Four tsunamis have occurred in recent history in 1946, 1957, 1960, and 
1964. Generally, the western shores of Maui nearest the project corridor have been sheltered 
from tsunamis by the island of Lanai.  Among the four recent tsunamis to reach the islands, 
wave run-up heights along southwest Maui reached a maximum of 9 feet for the shoreline 
spanning between Maalaea and Kihei. 

The project is not expected to be impacted by future tsunami inundations because the 
improvements are located at an elevation well above the historic run-up heights.  On the 
island of Maui, the maximum run-up height was 9 feet from the shoreline.  As discussed in a 
previous chapter, elevations associated with the project corridor range from 55 feet to 230 feet 
above msl.  The highway realignment occurs at the higher elevation of 230 feet while the 
extension of Keawe Street starts from the 55-foot elevation.  Roadway improvements would 
also be designed in accordance with State and County requirements to further minimize 
effects from such natural hazards.   
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4.5.3. Hurricane Hazards 

The major hazards associated with hurricanes are strong winds, heavy rainfall, large 
waves, and storm surges.  A hazard mitigation report prepared by FEMA after Hurricane Iniki 
in 1992 determined that nine hurricanes approached within 300 nautical miles (about one 
day’s travel time) of the Hawaiian Island’s coastlines between 1970 and 1992.  Most 
hurricanes affecting the islands have impacted Kauai.  According to FEMA, hurricane tracks 
since 1950 do not reveal any geographical or meteorological reasons why hurricanes tend to 
steer toward Kauai while bypassing other islands. 

A hurricane of significant strength or high winds passing close to the island could 
damage the roadway improvements.  However, underground utilities and roadway 
infrastructure improvements should not be affected from high winds since they could be 
located underground or at grade.  However, above ground accessory facilities such as street 
lighting could be impacted by a hurricane of sufficient strength.  To minimize potential 
damages, the improvements will be constructed with suitable materials and constructed in 
accordance with appropriate State highway design requirements and standards.  Thus, the risk 
of potential damage from high winds should no more than other highway or roadway facilities 
in West Maui.  Impacts to project improvements from heavy rainfall should be minimal and 
runoff will be accommodated by drainage improvements implemented for this project.   

4.6. HAZARDOUS MATERIALS ASSESMENT 

This section addresses issues related to hazardous materials that may be present within 
or applicable to the project corridor.  The project corridor consists of former agriculture lands, 
and although there are no known releases of hazardous substances, pesticides may have been 
used during agricultural operations.  An environmental site assessment of the project corridor 
was conducted which supplements a prior study conducted for the original Phase 1A 
alignment.   

A November 2007 Environmental Survey was conducted by Masa Fujioka & Associates 
to investigate environmental concerns within the original Phase 1A alignment.  The scope of 
work included an investigation of site history and regulatory records for indications of 
releases of hazardous substances; soil sampling for pesticides analysis; and obtaining samples 
of potential asbestos-containing materials and lead-based paint within the alignment corridor. 

With the proposed realignment project, an assessment of environmental issues with the 
new alignment was conducted by Masa Fujioka & Associates in October 2008.  The results 
from the November 2007 survey were used to help evaluate environmental concerns that may 
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be associated with the proposed project.  These reports are included in Appendix B of this 
document.   

4.6.1. Summary of 2007 Environmental Survey Report 

A summary of the results from the November 2007 environmental survey conducted is 
discussed to provide a framework for the assessment results associated with the proposed 
project.   

Site History Research 

Investigation of site history indicated that much of the project corridor had formerly 
been used for sugarcane cultivation.  No record of releases of hazardous substances was found 
through a search of regulatory records.  However, pesticides may have been used during the 
course of agricultural operations. 

A preliminary historical, regulatory, and physical settings records review was conducted 
to identify concerns and/or recognized environmental conditions having the potential to 
negatively affect the environmental integrity of the project corridor.  Information regarding 
past uses of the project corridor and the immediately adjoining land was obtained from the 
review of topographic and bathymetric maps, aerial photographs, and Maui County’s online 
property tax records.  Fire insurance maps are not available for this portion of Maui County. 

An 1838 map shows a church on Lahainaluna Road, approximately at the present high 
school property, about 2,000 feet northeast of the proposed project.  A 1951 aerial photograph 
shows no residential or other construction development visible along the Phase 1A corridor.  
The nearest residential area was located seaward of the proposed alignment, near the former 
mill and main highway.  County property tax records indicate that two water tanks owned by 
Pioneer Mill Company were constructed in 1954 to the northeast of the project corridor. 

By 1965, the project corridor was being used for agriculture.  No buildings are visible in 
the vicinity of the project corridor in a 1965 aerial photograph.  County property tax records 
indicate that houses along the northwest side of Ikena Avenue were constructed in the mid-
1970s.  Houses along the northeast side of Ikena Avenue were constructed in the 1980s. 

By 1992, Kahoma Stream was realigned and a channel was constructed.  Ikena Avenue, 
southwest-adjoining Kelawea Mauka Park, and northeast/southwest-adjoining subdivisions 
are shown on a 1992 topographic map.  Keawe Street extended to the northwest termination 
of the project corridor, and a road along the seaward end of Kahoma Stream branched 
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northwest along contours immediately northeast of the project corridor.  Other development is 
not indicated along the project corridor northwest of Kahoma Stream. 

A color aerial photograph indicates that, by 1993, crops were cultivated along a portion 
of the northwest extension of the proposed alignment, and that several dirt roads and/or 
irrigation ditches traversed the cultivated area.  The uppermost end of the Kahoma Stream 
realignment is visible at a location crossing on or near the project corridor.  After 1993, 
several deeds were recorded for residences located along Ikena Avenue, with ownership 
transferred to the State of Hawaii. 

By 2000, the project corridor appears in an aerial photograph to be vacant or 
unvegetated land, with roads and/or ditches still visible throughout the area.  Some of the 
residences along Ikena Avenue appear to have been abandoned or demolished. 

Regulatory Database Search 

A search of regulatory databases was conducted to review standard Federal and State 
government databases of known or potential sources of hazardous materials or waste.  The 
standard sources for regulatory records review for use in Phase I Environmental Site 
Assessments was conducted.   

Based upon the records review, no facilities or incidents were reported in the project 
corridor or on adjoining properties.  No facilities or incidents were reported within one-
quarter mile of the survey area.  No incidents or reports of concern were identified within the 
standard search distances. 

Pesticides in Soils Analysis 

Soil sampling was conducted for the original Phase 1A alignment along the corridor 
from Kahoma Stream north to the Keawe Street extension intersection to assess potential 
pesticide contamination.  The majority of analytes tested were reported as not detected 
because the detection limits were less than applicable State DOH Environmental Action 
Levels (EAL).   

Cadmium was reported at a concentration of 14.2 mg/kg which is slightly greater than, 
but in the same order of magnitude as the State DOH EAL for cadmium in soil which is 12 
mg/kg.  Cadmium is not known as being associated with previous agricultural activities, 
however, the concentration was within the range of those known to naturally occur in 
Hawaiian soils.  Further, the level reported is well below the EPS Region IX Preliminary 
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Remediation Goals (PRG) for cadmium of 37 mg/kg for residential and 450 mg/kg for 
industrial soils.   

Chromium was identified at a concentration of 347 mg/kg.  Chromium is not known as 
being associated with previous agricultural activities and these concentrations were within the 
range known to naturally occur within Hawaii’s soils.  State DOH has a health-based direct 
exposure goal of 210 mg/kg, and the EPA PRG is also 210 mg/kg for residential soil and 450 
mg/kg for industrial soil.  Therefore, the chromium concentrations are not of significant 
concern because they are within the same order of magnitude as DOH EAL, and less than the 
EPA PRG for industrial soils.   

Detected arsenic concentration was below regulatory action levels, and well within the 
range of concentrations that are known to occur naturally in Hawaii’s soils.  No semi-volatile 
organic compounds, free acid herbicides, or triazine pesticides were identified in the soil 
sample collected.  Chlordane was identified, but at concentrations well below the DOH EAL.  
Several dioxins were detected, however, dioxins are recognized to be ubiquitous in nature and 
typically detected in most settings.  The total toxic equivalency calculated was 31.29 parts per 
trillion (ppt) which was well below the State DOH Action Level of 42 ppt.   

Test Findings 

Based upon the results, no historical or regulatory environmental concerns were 
identified that would require consideration during the construction of the original Phase 1A 
alignment from Kahoma Stream north to the Keawe Street intersection.  Although the site was 
used for agriculture production, the soils tested for pesticides reported results in accordance 
with State DOH guidance.  Therefore, no additional testing or mitigative measures regarding 
metals or pesticides were deemed necessary. 

4.6.2. Environmental Survey Results for Project Area 

An assessment of environmental issues with the modified alignment was conducted by 
Masa Fujioka & Associates in October 2008.  The realigned highway was estimated to be 
about 700 feet away from the previous sampling work completed under the November 2007 
study.  The land located in this general project area was similarly used for sugar cane 
agricultural production by the same company as that area within the original highway 
alignment.  This similarly applies to areas associated with the realigned extension of Keawe 
Street and the bypass highway segment from the new Keawe Street intersection to the future 
Phase 1C highway corridor.   
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Therefore, it is reasonable to assume that soils in the project area were subjected to the 
same farming practices in terms of irrigation, pesticide application, and tillage.  Because this 
same farming practices occurred, there is no reason to suspect anything different will be found 
with regards to agricultural contaminants present in the soils.  Soils within this project area 
are expected to have similar concentrations of pesticides which should be in accordance with 
State DOH guidance.  No additional testing or mitigative measures regarding metals or 
pesticides should be deemed necessary for this project area.   

An irrigation water treatment (chlorination) station was identified within the general 
project area in the vicinity of the bypass highway with Keawe Street intersection.  There is no 
reason to believe any potential agricultural chemicals were used at this station, and soil 
sampling was performed in this area on October 15, 2008.  Two samples were collected at this 
station site, and these samples were analyzed for similar pesticides and metals such as 
Arsenic, free acid herbicides, or triazine pesticides, etc.  Based on the test results, there were 
no reportable concentrations of identified agricultural-related chemicals for this site. 

Construction Related Best Management Practices 

Construction of the project will require the use and storage of potentially hazardous 
materials in the form of solvents, fuel oil, lubricants, and other compounds used in 
construction or in the maintenance of construction equipment.  It is anticipated that a 
temporary staging area will be designated for the storage of such materials, and materials will 
be removed from this area and used only by authorized individuals, with removals recorded 
by on-site personnel overseeing construction.  All liquid storage areas would have secondary 
containment systems in place to reduce the risk of potential spillage.  The storage of 
hazardous materials on-site during construction will be minimized or avoided where 
practicable (i.e., fuel oil for operational equipment will be transported to the site by fuel 
trucks). 

Wastes considered hazardous that are generated during construction (e.g., fuel oils, 
lubricants, solvents, etc.) will be handled, stored, and disposed of in accordance with State 
and other applicable regulations.  The amount of waste generated during construction would 
not be substantial and should pose no significant adverse impact on the ability or availability 
of waste handlers to collect and properly dispose of such wastes. 

4.7. BOTANICAL RESOURCES 

A botanical survey was conducted across the project corridor by Rana Productions, Ltd., 
and the results of this survey is summarized in a report dated September 2008 and included in 
Appendix C of this document.   
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Exhibit 4-4:  Typical Vegetation in Project Corridor 
(dominated by buffelgrass and scattered koa haole shrubs) 

Field work for the botanical survey of the project corridor was conducted using a 
wandering transect method that generally followed the project corridor.  The survey was 
conducted early in the dry season and therefore a few plants typical of this site, especially 
annuals, might have completed their life cycle and been missed or gone dormant.  The 
dominant herbaceous plant (buffelgrass) was still showing some green leaves, but had 
completed flowering and fruiting. 

4.7.1. Botanical Survey Results 

The survey yielded 36 flowering 
plant species and no ferns.  Only two of 
the species are native (5.6%) and both 
of these, ‘ilima (Sida fallax) and 
‘uhaloa (Waltheria indica) are common 
throughout the islands in lowland, 
leeward settings.  The vegetation of the 
former sugar cane fields is now 
dominated by buffelgrass, scrubby koa 
haole, and smooth rattlepod (Crotalaria 
pallida).  Common in our survey area is 
‘uhaloa.  The remainders of the species were introduced plants and many ruderal weeds.  A 
typical view of the vegetation in the project corridor is shown in Exhibit 4-4. 

The results of the botanical survey are provided in Table 4-5.  The table includes only 
plant species identified on June 26, 2008 with relative abundances.  A number of species were 
seen only at the point where the proposed bypass crosses Kahoma Stream, and these are 
indicated by note (1). 

Table 4-5: Botanical Checklist of the Species Within Project Area 

Species Listed By Family Common Name Status Abundance Notes 
FLOWERING PLANTS 

DICOTYLEDONES 
AMARANTHACEAE     
 Amaranthus spinosus L. spiny amaranth Nat. U (1) 
ASCLEPIADACEAE     
 Calotropis �igantean (L.) W. T. Aiton  crown flower Orn. R  
ASTERACEAE (COMPOSITAE)     
 Bidens pilosa L.  --- Nat. R (1) 
 Emilia fosbergii Nicolson pualele Nat. R (1) 
 Galinsoga parviflora Cav. --- Nat. R  
 Tridax procumbens L. coat buttons Nat. U2  
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Table 4-5: Botanical Checklist of the Species Within Project Area (Continued) 

Species Listed By Family Common Name Status Abundance Notes 
FLOWERING PLANTS (Continued) 

DICOTYLEDONES (Continued) 
BUDDLEIACEAE     
 Buddleia asiatica Lour. Dog tail Nat. R (1) 
CONVOLVULACEAE     
 Merremia aegyptia (L.) Urb. Hairy merremia Nat. O  

CUCURBITACEAE     
 Momordica charantia L. balsam pear Nat. R  
EUPHORBIACEAE     
 Chamaesyce hirta (L.) Millsp. Garden spurge Nat. U  
 Ricinus communis L. castor bean Nat. U2  
FABACEAE     
 Acacia farnesiana (L.) Willd. Klu Nat. R  
 Crotalaria pallida Aiton smooth rattlepod Nat. A  
 Desmanthus pernambucanus (L.) 

Thellung virgate mimosa Nat. R3  

 Indigofera hendecaphylla Jacq. Creeping indigo  Nat. R  
 Leucaena leucocephala (Lam.)            

deWit koa haole Nat. A  

 Macroptilium lathyroides (L.) Urb. cow pea Nat. R  
 Prosopis pallida (Humb.  & Bonpl. ex 

Willd.) Kunth kiawe Nat. U  

 Samanea saman (Jacq.) Merr. monkeypod Nat. R (1) 
 Senna surattensis (N.L. Burm.) H. Irwin 

& Barneby kolomona Nat. R (1) 

LAMIACEAE     
 Leonotis nepetifolia (L.) R. Br. lion’s ear Nat. O3  
MALVACEAE     
 Sida ciliaris L. --- Nat. R2  
 Sida fallax Walp. ‘ilima Ind. R  
MORINGACEAE     
 Moringa oleifera Lam. horseradish tree Nat. R  
MYRTACEAE     
 Psidium guajava L. common guava Nat. R  
 Syzygium cumini (L.) Skeels Java plum Nat. R  
NYCTAGINACEAE     
 Boerhavia coccinea Mill. false alena Nat. R  
STERCULIACEAE    
 Waltheria indica L. ‘uhaloa Ind. C+  
VERBENACEAE     
 Verbena litoralis Kunth owi Nat. R (1) 
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Table 4-5: Botanical Checklist of the Species Within Project Area (Continued) 

Species Listed By Family Common Name Status Abundance Notes 

MONOCOTYLEDONES 

AGAVACEAE     
 Furcraea foetida (L.) Haw. Mauritius hemp Nat. R (1) 
POACEAE      
 Cenchrus ciliaris L. buffelgrass Nat. AA  
 Chloris barbata (L.) Sw. swollen fingergrass Nat. U3  
 Eragrostis pectinacea (Michx.) Nees Carolina lovegrass Nat. R3  
 Melinus repens (Willd.) Zizka Natal redtop Nat. R2  
 Saccarum officinarum L. sugar cane Nat. R2  
 Urochloa maxima (Jacq.) Webster Guinea grass Nat. U+  

Legend 

STATUS = distributional status for the Hawaiian Islands: 
 ind. =  indigenous; native to Hawaii, but not unique to the Hawaiian Islands. 
 nat. =  naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook Expedition in 1778, and well-

established outside of cultivation. 
ABUNDANCE = occurrence ratings for plants by area: 
 R – Rare - seen in only one or perhaps two locations. 
 U – Uncommon - seen at most in several locations 
 O – Occasional - seen with some regularity 
 C - Common - observed numerous times during the survey  
 A - Abundant - found in large numbers; may be locally dominant. 
 AA - Very abundant - abundant and dominant; defining vegetation type. 

Numbers following an occurrence rating indicate clusters within the survey area.  The ratings above provide an estimate of 
the likelihood of encountering a species within the specified survey area; numbers modify this where abundance. 

  1 – several plants present  
  2 -  many plants present  
  3 – locally abundant  
NOTES:  (1) – Seen only in the riparian area for Kahoma Stream. 
 (2) – Plant lacking key diagnostic characteristics (flower, fruit). 
    --  Seen only as dead plant matter. 
 

Prior Botanical Surveys 

The entire route of the Lahaina Bypass Road from Puamana to Kaanapali and Kaanapali 
to Honokowai was surveyed in 1998 by Winona Char as part of the 1990 Final EIS for the 
highway development.  A 2008 survey by Whistler completed for the Villages of Leialii 
Housing Project corridor encompasses the project corridor.  The latter survey encompassing 
1,128 acres of similar landscape from the 90-foot elevation to the 800-foot elevation with 
somewhat more diverse environments yielded 155 species of vascular plants.  Because the 
survey by Rana Productions, Ltd. undertaken for the proposed project corridor was limited in 
area, it was not appropriate to compare the floristic listings of these previous surveys with the 
current survey effort.   

These previous surveys by Char and Whistler recognized several vegetation types: 
1) Cane Fields, (2) Gulch Vegetation, and 3) Reservoir and Quarry Vegetation, which 
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Whistler interpreted (in the present survey area) as: 1) Buffel grass/Koa Haole Grassland, 
2) Riparian Vegetation, and 3) Cinder Cone Vegetation.  Only Buffelgrass/Koa Haole 
Grassland and Riparian Vegetation lie within the footprint of the project corridor.  The cinder 
cone and reservoir are located upslope (mauka) of the project corridor.  The Riparian 
Vegetation is limited to the narrow gulch of Kahoma Stream at the very south end of the 
project corridor.  The remainder of the project corridor consists of vegetation 
(Buffelgrass/Koa Haole Grassland) growing on former sugar cane fields, which were under 
active cultivation at the time previous 1986 and 1988 surveys by Char. 

The abundant species as observed in this general area by Whistler are buffelgrass, Natal 
redtop (Melinus repens), Guinea grass (Urochloa maxima), hairy merremia (Merremia 
aegyptica), koa haole, lion’s ear (Leonotis nepetifolia), and ‘uhaloa.  Although, not all were 
judged by Rana Productions, Ltd. to be abundant along the project corridor, these species 
were either abundant, common, or regularly encountered in the area.   

Species noted in the current survey effort and not recorded by Whistler include 
monkeypod (Samanea saman; a single tree observed along Kahoma Stream), owi (Verbena 
littoralis), dog tail (Buddleia asiatica), the latter two also seen very near the stream banks in 
Kahoma Gulch.  It is difficult to compare the current survey with the earlier surveys by Char 
due to the long time period separating the surveys and the generally poor overlap in specific 
areas surveyed.  For example, much of the project corridor was seen by Char as cultivated 
sugar cane with agricultural roads and irrigation ditches.  However, Char’s 1988 description 
of the road route crossing of Kahoma Stream included the following: 

Kahoma Gulch is densely vegetated especially on the gulch floor due to water 
from Kahoma Stream.  The gulch bottom supports large stands of trees such as 
mango, Java plum, tamarind (Tamarindes indica), kiawe, and kukui (Aleurites 
moluccana).   

Whistler found no listed plant species anywhere in his survey of a much larger area, 
which encompasses the project corridor.  The current survey also concluded the absence of 
any listed species in the project corridor.   

4.7.2. Probable Impacts on Botanical Resources 

It can be concluded based upon the current survey conducted by Rana Productions, Ltd. 
for this project that no significant botanical resources occur within the footprint of the project 
corridor.  The botanical survey concluded that there is nothing unique about the project 
corridor or existing vegetation.  There is abundant like habitat in, and around Lahaina.  
Therefore, no mitigative measures are necessary. 
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4.8. AVIFAUNA AND MAMMALIAN RESOURCES 

An avifauna and mammal survey was conducted for the project by Rana Productions, 
Ltd., and the results of this survey is summarized in a report dated September 2008 and 
included in Appendix C of this document.   

4.8.1. Avifaunal Survey 

Eight avian count stations were sited along linear transects running the length of the 
proposed roadway realignments.  Count stations were placed at approximately 300-meter 
intervals equally spaced along these transects.  Six-minute point counts were made at each of 
the eight count stations.  Each station was counted once.  Field observations were made with 
the aid of Leitz 10 X 42 binoculars and by listening for vocalizations.  Counts were 
concentrated in the early morning hours, traditionally the peak of daily bird activity.  Time not 
spent counting was used to search the remainder of the project corridor for species and 
habitats that were not detected during count sessions. 

Avian Survey Results 

A total of 59 individual birds of nine different species, representing seven separate 
families, were recorded during station counts.  Table 4-6 provides a listing of these species 
observed.  All of the species recorded were considered to be alien to the Hawaiian Islands.  
No species currently listed as endangered, threatened or proposed for listing under either 
Federal or State of Hawaii endangered species statutes was recorded during the course of the 
survey. 

Avian diversity and densities observed in the project area were extremely low, although, 
in keeping with the location and the existing vegetation on the site.  The most common avian 
species recorded was Common Myna (Acridotheres tristis), which accounted for slightly less 
than 36 percent of the total number of birds recorded during the course of this survey.  An 
average of seven individual birds was recorded per station count. 
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Table 4-6:  Avian Species Detected Within the Project Area 

Common Name Scientific Name STATUS Relative 
Abundance 

 GALLIFORMES   
 PHASIANIDAE - Pheasants & Partridges   
 Phasianinae - Pheasants & Allies    
Gray Francolin  Francolinus pondicerianus  A 4.19 

  COLUMBIFORMES   
 COLUMBIDAE - Pigeons & Doves   
Spotted Dove  Streptopelia chinensis A 0.44 
Zebra Dove  Geopelia striata  A 1.42 

 PASSERIFORMES   
 ZOSTEROPIDAE - White-eyes   
Japanese White-eye  Zosterops japonicus  A 6.22 
 STURNIDAE - Starlings   
Common Myna Acridotheres tristis  A 2.81 

 
FRINGILLIDAE - Fringilline and Carduline 

Finches & Allies   
 Carduelinae - Carduline Finches   
House Finch Carpodacus mexicanus  A 5.58 
 PASSERIDAE - Old World Sparrows   
House Sparrow Passer domesticus  0.89 
 ESTRILDIDAE - Estrildid Finches   
 Estrildinae - Estrildine Finches   
African Silverbill Lonchura cantans  A 0.69 
Nutmeg Mannikin  Lonchura punctulata  A 0.92 
KEY: 
 

A       Alien Species 
Relative Abundance:  Number of birds detected divided by the number of count stations (8) 

 
Probable Impacts on Avian Species 

The findings of the avian survey are consistent with the location and habitat present 
within the proposed project corridor.  The avian survey results are similar to the results of at 
least two other faunal surveys conducted on the subject property.  The species list generated 
by this survey is lower than that generated during the Bruner and David surveys, which is not 
surprising since they surveyed the entire 1,128 acre site for the Villages of Leialii Housing 
Project, an affordable housing development proposed by the Hawaii Housing & Finance 
Development Corporation.  Those surveys covered two reservoirs and irrigated areas under 
cultivation.  The conditions encountered during the current survey are markedly different.  
The former plantation lands are now fallow and irrigation ceased years ago, resulting in 
remarkable xeric conditions and extremely depauperate or impoverished habitat. 
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All of the avian species detected during the course of this survey are considered to be 
alien to the Hawaiian Islands.  No species currently listed as endangered, threatened or 
proposed for listing under either federal or State of Hawaii endangered species statutes was 
recorded during the course of this survey. 

No indigenous migratory species were recorded during the course of this survey.  This is 
not surprising since the surveys were conducted in late June, a time of year when almost all of 
the regularly occurring indigenous migratory shorebird species normally encountered in 
Hawaii are not present.  It is likely that several migratory shorebird species are present on the 
project corridor between late July and late April each year.  The most likely species to be 
expected are Pacific Golden-Plover (Pluvialis fulva) and Ruddy Turnstone (Arenaria 
interpres).  These two species are commonly encountered in Hawaii during the fall and winter 
months – both nest in the high Arctic, and spend the winter months in lower latitudes, 
including Hawaii and the Tropical Pacific.  

Although not detected during this survey, both the endangered Hawaiian Petrel 
(Pterodroma sandwichensis) and the threatened endemic sub-species of the Newell’s 
Shearwater (Puffinus auricularis newelli) may over-fly the project corridor between April and 
the end of November each year.  Both species have been recorded flying inland south of 
Lahaina and at several other locations on Maui.  Both of these pelagic seabird species nest 
high in the mountains in burrows excavated under thick vegetation, especially uluhe 
(Dicranopteris linearis) fern.  There is no suitable nesting habitat for either of these seabirds 
species on, or close to the project corridor.  

The primary cause of mortality in both Hawaiian Petrels and Newell’s Shearwaters is 
thought to be predation by alien mammalian species at the nesting colonies.  Collision with 
man-made structures is considered to be the second most significant cause of mortality of 
these seabird species in Hawaii.  Nocturnally flying seabirds, especially fledglings on their 
way to sea in the summer and fall, can become disoriented by exterior lighting.  When 
disoriented, seabirds often collide with manmade structures.  If they are not killed outright, 
the dazed or injured birds may become easy targets of opportunity for feral animals. 

Construction of the project is not anticipated to impact Hawaiian Petrels and Newell’s 
Shearwaters because such activities will be conducted during the day.  Thus, construction 
activities would not occur at night and involve the use of exterior lightning that may affect 
flying seabirds.   
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The operation of the proposed project may impact Hawaiian Petrels and Newell’s 
Shearwaters.  There is potential increased threat that birds could be downed after becoming 
disoriented by street lighting associated with the roadways.  However, street lighting is only 
planned to occur at the intersection of the realigned highway with Keawe Street.  Street lights 
planned for use will be “cut-off” style lights that would prevent lights from shining upward.  
These lights will be shielded to reduce the potential for interactions of nocturnally flying 
Hawaiian Petrels and Newell’s Shearwaters with external lights and man-made structures.  
Therefore, the project is not expected to have a significant impact on these seabirds.   

4.8.2. Mammalian Survey 

With the exception of the endangered Hawaiian hoary bat (Lasiurus cinereus semotus), 
or ‘ōpe‘ape‘a as it is known locally, all terrestrial mammals currently found on the Island of 
Maui are alien species.  Most are ubiquitous.  The survey of mammals was limited to visual 
and auditory detection, coupled with visual observation of scat, tracks, and other animal sign.  
A running tally was kept of all vertebrate species observed, heard or detected by other means 
within the project corridor. 

Mammalian Survey Results 

Two mammalian species were detected during the course of this survey.  Tracks, scat, 
and signs of dog (Canis f. familiaris) and cat (Felis catus) along the proposed alignments 
were encountered.  Additionally, dogs were heard barking from within the Kelawea Mauka 
subdivision located south of the study corridors.  The findings of the mammalian survey were 
consistent with the location and the habitat present within the project corridor.  The 
mammalian survey results are similar to the results of at least two other faunal surveys 
conducted on the subject property.  

Hawaiian hoary bats were not detected during the course of the current survey nor 
during earlier surveys of the site.  There have been very few bats documented from the 
general Lahaina area over the years.  A 1989 survey of the site recorded one roof rat (Rattus r. 
rattus).  The 2008 site survey recorded numerous European house mice (Mus musculus 
domesticus), as well as several unidentified rat skulls.  It is to be expected that the four 
established muridae species present on the Island of Maui which are: 1) Roof Rat, 2) Norway 
rat (Rattus norvegicus), 3) Polynesian rat (Rattus exulans hawaiiensis), and 4) European 
house mouse use resources within the general project corridor on a seasonal basis.  All of 
these introduced rodents are deleterious to remaining native ecosystems present in Hawaii and 
the native floral and faunal species that are dependant on them for their survival. 
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Critical Habitat 

There is no federally delineated Critical Habitat within or close to the project corridor, 
thus the construction and operation of the proposed project will not result in any impacts to 
federally designated Critical Habitat. 

Probable Impacts on Mammalian Species 

The construction and operation of the proposed project is not expected to result in 
deleterious or significant impacts to native mammalian resources present within the general 
project corridor.  The majority of mammals present in the area are introduced species such as 
rats, cats, and dogs which are detrimental to the remaining native ecosystems.   

4.9. HYDROLOGICAL RESOURCES 

This section discusses the regional hydrology of the Lahaina area and the ground water 
and surface water resources in the vicinity of the project corridor.  Impacts and mitigation 
measures are discussed as appropriate. 

According to the USGS, water in the Lahaina area has been developed for several public 
and private sources of domestic and agricultural water supply for the island of Maui.  
Domestic water is supplied mainly from wells but includes some surface water.  Agricultural 
water is mainly surface water that is occasionally augmented with ground water from wells.  
USGS, the State Commission on Water Resource Management (CWRM), and the Maui 
Department of Water Supply (DWS) monitor area pumpage, water-levels, chloride-
concentrations, deep monitor wells, streamflow, and streamflow diversions for the Lahaina 
District.  Monitoring activities provide information on resource availability and the impacts of 
source development and use. 

4.9.1. Ground Water Resources 

Ground water occurs within portions of geologic formations called aquifers that are 
favorable for receiving, storing, and transporting water.  Fresh ground water resources in the 
Lahaina area occur in dike-impounded systems and in a freshwater lens floating on saltwater.  
The dike-impounded water body is found in the mountainous interior part of the island.  The 
freshwater-lens occurs within the dike-free volcanic rocks and also in minor coastal 
sedimentary deposits.  The general movement of fresh ground water in the Lahaina District is 
from the dike-impounded water body into the freshwater-lens system and then to the ocean.   

CWRM, under the authority of the State Water Code, Chapter 174C of the Hawaii 
Revised Statutes (HRS), has established ground water hydrologic units to provide a consistent 
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basis for managing ground water aquifers.  An aquifer coding system is used to reference and 
describe each ground water hydrologic unit.  The coding system encourages public 
understanding of ground water hydrology by delineating areas that are related and exhibit 
similar characteristics. 

According to the CWRM aquifer coding system, the Lahaina Aquifer Sector Area lies 
on the western flank of the West Maui Mountain and encompasses about 96 square miles.  
The area is characterized by a steep and mountainous region in the island's interior and an 
area of sloping alluvial and colluvial plains extending west and north from the mountains.  
This aquifer sector area consists of six aquifer system areas: Honokohau, Honolua, 
Honokowai, Launiupoko, Olowalu, and Ukumehame.  The project corridor straddles the 
Honokowai Aquifer System Area (CWRM code 60203) and the Launipoko Aquifer System 
Area (CWRM code 60204).  The aquifer system area boundaries are illustrated in Figure 4-7.   

Sustainable yield is the maximum rate at which water may be withdrawn from a water 
source without impairing the utility or quality of the water source as determined by CWRM.  
The sustainable yields for the Honokowai and Launipoko Aquifer System Areas, as adopted 
by CWRM in August 2008, are 6 million gallons per day (mgd) and 7 mgd, respectively.   

Wells in the Honokowai Aquifer System Area that report water pumpage to CWRM are 
operated by Hawaii Water Services Company, which serves 500 customers, including several 
large resorts and condominium complexes on the island of Maui.  The 12-month moving 
average of reported pumping from the Honokowai Aquifer System Area as of March 2008 
was 3.56 mgd, an increase of 0.50 mgd relative to the 12-month moving average from one 
year previous.   

Wells in the Launipoko Aquifer System Area that report pumpage to CWRM are 
operated by the Maui DWS, the Puamana Community Association, and Maui Land and 
Pineapple Company, Inc.  The 12-month moving average of reported pumping from the 
Launipoko Aquifer System Area as of March 2008 was 0.62 mgd, an increase of 0.02 mgd 
relative to the 12-month moving average from one year previous. 

Reported ground water pumpage for both the Honokowai and Launipoko Aquifer 
System Areas is significantly below the average pumping rates prior to the close of Pioneer 
Mill Company.  Since 1990 and the demise of sugarcane production, water has been pumped 
mainly for domestic use, most of which comes from the Honokowai and Honolua aquifer 
systems. 



LA
H

A
IN

A 
B

Y
PA

S
S

 M
O

D
IF

IE
D

 A
LI

G
N

M
E

N
T

S
ta

te
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n,

 H
ig

hw
ay

s 
D

iv
is

io
n

FI
G

U
R

E 
4-

7
G

R
O

U
N

D
 W

AT
ER

 H
YD

R
O

LO
G

IC
 U

N
IT

S

°

0
1,

50
0

3,
00

0
75

0
Fe

et

H
O

N
O

K
O

W
A

I
A

Q
U

IF
E

R
SY

ST
E

M
A

R
EA

(A
qu

ife
r

C
od

e
60

20
3)

LA
U

N
IP

O
K

O
A

Q
U

IF
E

R
SY

ST
E

M
A

R
EA

(A
qu

ife
r

C
od

e
60

20
4)

G
ro

un
d

W
at

er
H

yd
ro

lo
gi

c
U

ni
ts

A
qu

ife
rS

ys
te

m
A

re
a

H
O

N
O

K
O

W
A

I

LA
U

N
IP

O
K

O

Lahainaluna  Road

Street

Keawe

H
O

N
O

AP
IIL

AN
I H

IG
H

W
AY

HO
NO

AP
IIL

AN
I  

HI
G

HW
AY

Fr
on

t  
S

tre
et

Liloa  Street

Ik
en

a 
 A

ve
nu

e

To
 M

aa
lae

a

LA
HAIN

A B
YPA

SS FUTURE P
HASE

To
 K

ap
alu

a

LA
HAI

NA 
BY

PA
SS

 F
UTU

RE 
PH

AS
E

PR
O

JE
C

T
C

O
R

R
ID

O
R



Lahaina Bypass Modified Alignment Chapter 4 
Draft Environmental Assessment Physical and Biological Environment 
 

4-45 

Levels in the Lahaina District have been monitored for various periods of time since 
1935.  The USGS measures water levels in the Alaeloa well (CWRM well no. 5840-01) near 
the northernmost end of the Lahaina District.  For West Maui in general, the USGS found that 
water levels in the freshwater-lens system are typically less than 7 ft above sea level.  In the 
Lahaina District, from February 1979 to 1980, simultaneous water levels were reported for 11 
wells and ranged from 2.0 to 6.5 ft above mean sea level.  Available data indicate that water 
levels in the Alaeloa well, which penetrates the freshwater lens system, respond mainly to 
changes in ocean level at the coast. 

4.9.2. Surface Water Resources 

The USGS describes streams in the Lahaina District as flowing from the wet interior of 
the West Maui mountains, where the water has cut deep valleys into the low-permeability 
volcanic dike compartments that impound ground-water to high altitudes.  Ground water 
leaking from these breached dike compartments provides flow in the streams (base flow) even 
during prolonged periods of little or no rainfall.  Downstream of the dike compartments, many 
of the streams are diverted and the water is transported by tunnels and ditches for agriculture 
and domestic uses.  The stream diversion structures are designed to capture all of the low 
flow, and therefore, some streams are frequently dry in sections downstream of the diversions. 

CWRM has established surface water hydrologic units to provide a consistent basis for 
managing surface water resources.  A watershed coding system is used to reference and 
describe each surface water hydrologic unit.  According to this coding system, the project 
corridor straddles the Kahoma (CWRM code 6008) and the Kauaula (CWRM code 6007) 
Surface Water Hydrologic Units.  These watershed boundaries are illustrated in Figure 4-8.   

Natural surface water features in the 8.50 square mile Kahoma Surface Water 
Hydrologic Unit include: Kahoma Stream and its tributaries; Kanaha Stream; Halona Stream; 
and Wahikuli Stream.  Natural surface water features in the 8.44 square mile Kauaula Surface 
Water Hydrologic Unit include Kauaula Stream and its unnamed tributaries.   
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Streamflow data is monitored cooperatively by USGS and CWRM.  Historic streamflow 
and ditchflow data is available from several streams and diversion ditches in the Lahaina 
District, however, most of these gaging stations have very short periods of record and/or are 
partial record sites.  In the vicinity of the project corridor, the Kahoma Stream at Lahaina 
gage (USGS gaging station 16638500) is located approximately 0.9 mile upstream from the 
mouth of Kahoma Stream and approximately 0.3 mile southwest of the project corridor.  
Annual statistics for stream flow from 1963 to 1989 show significant variations in average 
daily discharge from 0.066 cubic feet per second (cfs) in 1978 to 11.9 cfs in 1969.  The 
average annual daily discharge for these 26 years of record is 3.595 cfs.  Estimated peak 
streamflow data is available for most years from 1990 to 2007.  During this period, the annual 
peak streamflow ranged from 110 cfs in 1997 to 2,100 cfs in 2004. 

The makai portions of both the Kahoma and Kauaula Surface Water Hydrologic Units 
are crossed by ditches, flumes, and siphons that provided water from the many area reservoirs 
to the plantation fields.  Some of this infrastructure is still in use.  In general, there is very 
little information statewide on stream diversions and surface water use.  In this area, some 
historical information is available from CWRM records.  In 1989, water users declared 
surface water use (diverted stream water) to be 5.626 mgd in the Kahoma Surface Water 
Hydrologic Unit and 6.008 mgd in the Kauaula Surface Water Hydrologic Unit.  This large 
volume of use can be attributed to the plantation agriculture which was still in operation at 
that time. 

4.9.3. Probable Impacts on Ground and Surface Water Resources 

The project is not anticipated to cause short-term or long-term impacts to ground water 
resources in the project corridor or in the project vicinity.  Ground water infrastructure within 
0.5 mile of the project corridor includes one abandoned well, six irrigation wells, and two 
municipal wells operated by Maui DWS.  The two municipal wells, Waipuka 1 and 2 are 
located approximately 0.4 miles mauka and northeast of the project corridor (CWRM well 
nos. 5339-01 and 02).  Construction and operation of the proposed project will not impact the 
function or utility of any area wells.   

Dry wells may be used to supplement drainage improvements associated with this 
project.  However, such wells are not expected to have a significant impact on this ground 
water infrastructure since they are located a considerable distance away.  If utilized, necessary 
approvals from government agencies will be obtained.   



Chapter 4 Lahaina Bypass Modified Alignment 
Physical and Biological Environment Draft Environmental Assessment 
 

4-48 

New Bridge Effects on Kahoma Stream 

Temporary shoring towers in the Kahoma Stream channel will be required to support the 
construction of the proposed bridge crossing.  The incremental construction of the bridge 
crossing and shoring towers will require the use of vehicles and equipment in the stream 
channel, including excavators, dump trucks, loaders, bulldozers, flat bed trucks, compactors, 
concrete trucks, concrete pump vehicles, mobile cranes, and pile drivers and/or drill rigs.  
Erosion control measures will be installed as required by permitting agencies.  The existing 
access road to the Kahoma Stream Flood Control project will be used to move vehicles and 
equipment in and out of the stream channel.  The contractor will have an evacuation plan to 
be implemented in a flash flood event.  

To construct the temporary shoring towers, the contractor will lay fill material to level 
the work area and install concrete footings with micropiles.  Cranes will be used to erect the 
steel shoring towers, as well as lift the precast bridge pieces into place.  Upon completion of 
bridge construction, shoring towers will be disassembled and removed.  The contractor will 
break apart the concrete tower footings, and cut the micropiles below grade and backfill to 
restore the surface elevation.  The temporary gravel fill will be dug out and hauled away.  All 
construction equipment and vehicles will be removed from the stream channel.   

No long term impacts are anticipated to surface water resources.  The proposed project 
will not alter drainage patterns associated with any perennial streams and will not impact 
surface water resources in the surrounding area.  The proposed bridge design specifically 
avoids the use of support columns or footings in the Kahoma Stream channel.  The proposed 
project will also be appropriately designed to comply with federal, State, and County 
requirements to address drainage and stormwater runoff (see Chapter 6 for further discussion). 

4.10. AQUATIC RESOURCES AND WATER QUALITY 

A biological survey of aquatic biota and water quality for Kahoma and Kanaha Streams 
was conducted for the project by AECOS, Inc., and the results of this survey is summarized in 
a report dated October 2008 and included in Appendix D of this document.   

In September 2008, biological surveys were conducted of Kahoma and Kanaha Streams.  
Water quality field measurements were taken, a water sample was collected for laboratory 
analyses, and aquatic biota present in the project waterways were identified.  The survey area 
included an approximately 1.5 mile (2,400 m) segment of the lower shoreline area and middle 
reach of Kahoma Stream near the project’s bridge crossing.   
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Exhibit 4-5:  Photo of Concrete Lined Debris Basin at 
Kahoma Stream Near Project Area (Source:  AECOS, Inc. 
October 2008) 

It also included two upper middle reach segments (one each in Kahoma and Kanaha 
streams).  The upper middle reach survey area of Kanaha Stream was located north of 
Lahainaluna High School.  This survey area extended approximately 1,310 feet (400 m) from 
an elevation of 450 feet to an elevation of 650 feet.  The upper middle reach survey area of 
Kahoma Stream was located southeast of the Crater (Kahoma) Reservoir and included a 
820-foot long segment from an elevation of 400 feet to 500 feet msl. 

4.10.1. Existing Stream Conditions 

The waters of Kahoma Stream, located on the western side of Maui, originate along the 
western slopes of Puu Kukui.  This approximately 17.4-mile long stream is classified as a 
perennial stream by the Division of Aquatic Resources (DAR) and given the stream code of 
6-1-005 although water does not always flow in downstream reaches.  It should be noted that 
the most downstream portion of the stream channel has been hardened and channelized as part 
of a flood control project completed by the Army Corps of Engineers in 1990.   

Kanaha, Halona, and two unnamed tributaries feed into Kahoma Stream in its 5.8-square 
mile watershed.  Originating at an elevation of about 5,570 feet, Kahoma Stream flows due 
west before being joined by an unnamed tributary at an elevation of about 2,430 feet.  Halona 
Stream, originating at an elevation of 3,200 feet, enters Kahoma Stream at the 1,050-foot 
elevation contour.  Another small tributary joins at an elevation of approximately 900 feet 
before the streams confluence with Kanaha Stream at an elevation of 275 feet.  Several 
ditches and flumes divert the waters of Kahoma and Kanaha Streams for agricultural use.   

At the south end of the project 
corridor, Kahoma Stream has been 
modified into a 670 foot-long basin 
with concrete walls.  At the 
downstream end of the structure, a 
concrete debris collector spans the 
gulch as shown on Exhibit 4-5.  A 
service ramp is present along on the 
northern stream bank near the upstream 
end of the basin.   Downstream of the 
debris basin, the gulch is channelized 
for about 1.1 miles before entering the 
Pacific Ocean just north of the Mala 
Wharf. 
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Exhibit 4-6:  Photo of Pool Located Near Mouth of Kahoma 
Stream (Source:  AECOS, Inc. October 2008) 

According to DAR, approximately 95 percent of land within the Kahoma watershed is 
undeveloped with forest, shrubland, and grassland comprising most of the land use in the area.  
The north end of Lahaina, which surrounds the lower and middle reaches of the stream, 
represents developed (urban) land uses within the watershed. 

4.10.2. Existing Water Quality Conditions 

The only water present in the surveyed areas of Kahoma and Kanaha streams was that in 
a small pool located near the mouth of the Kahoma Stream at the shoreline.  Exhibit 4-6 
shows a photo of this pool.  This turbid pool was separated from the ocean by a 50-foot-wide 
berm composed of gravel and sand.  The 250-foot-long pool had an average depth of 1.0 feet.  
One water quality sample was collected from the center of this pool, and Table 4-7 shows the 
water quality characteristics from this sample. 

Field salinity measurements 
showed salinity ranging from 50.1 ppt 
near the center of the pool to 40.1 ppt 
along the margins of the pool where 
small culverts trickled water into the 
pool.  The high water temperature 
reflects the shallow depth of the pool.  
The dissolved oxygen concentration of 
6.74 mg/l represents 120% saturation at 
the pool’s temperature and salinity.  
Turbidity and total suspended solids 
(TSS) concentrations were high, 
reflecting the brown water color 
observed at the time of sampling.  
Elevated ammonia levels are typical in 
stagnant pools due to the accumulation of biological waste products.  Total nitrogen and total 
phosphorus levels are also high in this sample. 

Kahoma Stream is also listed on the State DOH 2004 list of impaired waters in Hawaii.  
This listing indicates that the stream does not meet the Hawaii Water Quality Standards for 
certain parameters.  Kahoma Stream is listed as impaired for turbidity based upon a visual 
assessment.  The State DOH also reported that the stream is typically dry.   
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Table 4-7:  Water Quality Characteristics of Kahoma Stream 
(Sampled September 2008) 

  
Temp. 

 
DO 

 
DO 

 
pH 

 
Salinity 

 
Turbidity 

 (°C) (mg/l) (% Sat.) (pH units) (ppt) (ntu) 
       
Estuary Upstream 
of Berm 33.7 6.74 120 7.83 48.7 74 

       

 
 

TSS 
 

Ammonia 
Nitrate 
+nitrite 

Total 
N 

Total 
P 

Chlorophyll
�  

 (mg/l) (μg N/l) (μg N/l) (μg N/l) (μg P/l) (μg /l) 
       
Estuary Upstream 
of Berm 73.4 80 6 2550 152 16 

Source:  AECOS, Inc. (October 2008) 

 
4.10.3. Existing Aquatic Biota 

The aquatic organisms observed or reported in Kahoma Stream from various recent 
surveys are shown in Table 4-8.  Small āholehole (Kuhlia sandvicensis) were common 
throughout the pool.  A few ‘o‘opu ‘ōhune (Bathygobius cocosensis) were sighted along the 
margins of the pool in very shallow water.  Another ‘o‘opu was also sighted in the pool, but 
was small enough to avoid being caught for identification.  No aquatic invertebrates, insects 
or algae were observed in the survey area. 

4.10.4. Probable Effects on Aquatic Biota and Water Quality 

The project is not expected to have a significant impact on Kahoma Stream’s water 
quality or aquatic biota present in the stream.  The proposed project corridor is located at the 
upper end of a highly modified (channelized) section of Kahoma Stream.  The stream there is 
generally dry except during heavy rainfall events.  The only water found was confined to a 
small hyper-saline pool separated from the ocean by a sand berm.  The source of water in this 
pool is primarily seawater that enters the pool during spring tides or heavy surf conditions.   

The water evaporates slowly between input events raising salinity within the pool.  
Though measured water quality parameters were within a range supportive of some aquatic 
life, water quality was generally poor.  Nitrogen (total nitrogen), ammonia, phosphorus (total 
phosphorus), turbidity and chlorophyll levels were elevated with respect to State of Hawaii 
water quality standards for estuaries.   
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Table 4-8:  Aquatic Biota Observed or Reported from Kahoma Stream 

FAMILY     
 Genus species Common name Abundance Status Source 

INVERTEBRATES 
ATYIDAE     
 Atyoida bisulcata  ‘ōpaekala‘ole P End. 2 
PALAEMONIDAE     
 Macrobrachium grandimanus   ōpae‘oeha‘a P End. 1 
GRAPSIDAE     
 indet. ‘a‘ama P Ind. 1 

FISHES 
MUGILIDAE     
 indet. unid. mullet  P Ind 1 
POECILIIDAE     
 Poecilia reticulata guppy P Nat. 1 
KUHLIDAE     
 Kuhlia sandvicensis āholehole C Ind. 1, 3 
CICHLIDAE     
 Tilapia sp.  tilapia P Nat. 2 
GOBIIDAE     
 Bathygobius cocosensis  ‘o‘opu ‘ōhune U Ind. 3 

 indet.  unid. goby; ‘o‘opu P   1, 2, 3 
Source:  AECOS, Inc. (October 2008) 

KEY TO TABLE SYMBOLS: 
Status: 
 nat. - naturalized. An introduced or exotic species. 
 ind. - indigenous. A native species also found elsewhere in the Pacific. 
 end. - endemic - A native species found only in the Hawaiian Islands. 
Abundance at survey location: 
 P - present; not common, but unable to assess abundance. 
 R - rare; only one or two individuals seen. 
 U - uncommon; several individuals seen, in some habitat places visited. 
 C - common; numerous individuals seen, or seen in most habitat places visited. 
 A - abundant; numerous in most or all habitat places visited 
Source: 
 1 – Army Corps of Engineers, 1974 
 2 - Division of Aquatic Resources, 2008 

 3 – observed during September 22, 2008 survey 

Therefore, storm water runoff from the project area should not significantly impact the 
stream’s water quality because it is normally dry, and generally has poor water quality.  
Furthermore, best management practices are being incorporated into the project’s design via 
retention basins and possible dry wells to retain increased flows during storms.  Such 
measures would minimize the water quality effects of runoff that enters the stream.   
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Only āholehole, ‘o‘opu ‘ōhune, and an unidentified ‘o‘opu were observed within the 
surveyed area of Kahoma Stream.  Previous surveys conducted in Kahoma Stream indicated 
that native ‘o‘opu species, ‘ōpaekala‘ole (Atyoida bisculata), and ‘ōpae‘oeha‘a 
(Macrobrachium grandimanus) may utilize Kahoma Stream.  No federally endangered or 
threatened species were encountered during the survey, and none is anticipated to utilize 
stream habitats in the project area.   

The project should not have a significant impact on the aquatic biota present in the 
stream or their habitat because such biota were observed a considerable distance away near 
the mouth of Kahoma Stream.  The source of water in the pool located near the stream mouth 
was primarily seawater that entered the pool during spring tides or heavy surf conditions, and 
was not associated with water flows from upstream since it is usually dry.  The project would 
not impact federally endangered or threatened species since there are none in the immediate 
project area.  Best Management Practices are also planned to be implemented during the 
project’s construction to minimize discharges in compliance with regulatory and permit 
requirements.   

4.11. HISTORIC AND ARCHAEOLOGICAL RESOURCES 

An archaeological inventory survey was conducted for the project by Cultural Surveys 
Hawaii, Inc. (CSH), and the results of this survey is summarized in a report dated 
October 2008 and included in Appendix E of this document.   

4.11.1. Scope of Inventory Survey and Methods 

The scope of work and methods used by CSH in conducting the archaeological 
inventory survey was based upon an Archaeological Inventory Survey Plan approved by the 
State Historic Preservation Division (SHPD), Department of Land and Natural Resources.  
The methods used during fieldwork, laboratory analysis, and the preparation of the 
archaeological inventory survey report consisted of the following methods summarized 
below.  

Field Methods 

Field methods included the following major components: 1) pedestrian survey; and 
2) subsurface testing of former sugar cane lands, agricultural push piles, and Kahoma Gulch.  
A complete ground survey (pedestrian survey) of the entire project area was undertaken for 
the purpose of historic property identification and documentation.  The area covered included 
the proposed 150-foot right-of-way for the highway and Keawe Street corridors plus an 
additional 100 to 200 feet outside this right-of-way to account for possible grading activities 
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needed.  The pedestrian inspection of the study area was accomplished through systematic 
sweeps, with four archaeologists generally spaced at 10-15 meter intervals.  Historic 
properties identified within the project area were documented by way of: 1) a detailed written 
description and evaluation of function, interrelationships, and significance; 2) digital 
photographs; 3) drawings to scale; and 4) location information acquired using GPS survey 
equipment.  

Subsurface testing was also conducted in an effort to identify any buried cultural 
deposits, and due to geologic and topographic considerations with the project area.  The 
subsurface testing program within the project’s area of potential effect (APE) occurred in 
three phases: 1) testing of former sugar cane lands; 2) testing of agricultural land clearing 
push piles; and 3) testing at the planned bridge location within Kahoma Gulch. 

1. Testing of Former Sugar Cane Lands.  Subsurface testing of former sugar cane 
lands within the project APE consisted of the mechanical excavation of 
26 trenches averaging 20 feet long, using a 3-foot-wide backhoe bucket.  The soil 
stratigraphy of each trench was drawn to scale and photographed.  The location 
and orientation of each backhoe trench was recorded using GPS survey equipment. 

2. Testing of Land Clearing Pushpiles.  There were two agricultural pushpiles located 
with the APE, and approximately 25 percent of each was subject to mechanical 
testing.  Testing was conducted using an excavator to remove rocks and facilitate 
subsurface inspection.  Excavation was completed through the removal of 20-foot 
sections.  Documentation of the results for this testing procedure included: 
drawings to scale, as well as digital photographs, written descriptions, and location 
information using GPS survey equipment. 

3. Testing within Kahoma Gulch.  Concerns were expressed during community 
consultations about the presence of subsurface burials located within the area 
where some of the temporary northern bridge shoring may be located.  To address 
concerns, a program of non-destructive testing followed by subsurface verification 
was carried out according to the procedures described below.   

a. Ground penetrating radar (GPR) testing scans were conducted at three foot 
intervals over an approximate 4,350 square foot area located at the 
turnaround for the northern maintenance road for Kahoma Stream Flood 
Control Project.  Locations where geologic anomalies were identified were 
marked and followed up with subsurface verification. 

b. Mechanical subsurface testing was conducted by cutting a concrete slab and 
removed with a concrete saw, jackhammer, and front end loader.  Sediments 
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were excavated using a backhoe, and the soil stratigraphy of each test area 
was drawn to scale and photographed.  The location and orientation of each 
backhoe test area was recorded using GPS survey equipment.   

Document Review and GIS Methods 

Research was conducted at the SHPD, the Survey Office of the Department of 
Accounting and General Services (DAGS), the Lahaina Restoration Foundation Archives at 
the Hale Pa‘i, the Maui County Planning Department, as well reference materials from private 
collections.  Historic maps were georeferenced in GIS in relation to Maui Island tax map key 
data and the 1992 Lahaina Quadrangle.  Coordinate data collected with GPS survey 
equipment was downloaded and exported to GIS to establish reference and working maps.   

Consultation 

A community consultation effort was undertaken as a component of the Archaeological 
Inventory Survey investigation.  The community consultation effort involved notifying 
interested organizations and individuals that a project could affect historic properties of 
interest to them; seeking their views on the identification, significance evaluations, and 
mitigation treatment of these properties; and considering their views in a good faith and 
appropriate manner during the review process.  An effort was made to contact and consult 
with the families that have come forward as a part of the Section 106 process, as well as, 
Hawaiian cultural organizations and government agencies.   

Additionally, as the historic properties identified within the current project area were 
associated with historic era commercial sugar agriculture, knowledgeable individuals 
regarding Pioneer Mill Co. plantation management and field production were also consulted. 

4.11.2. Background Summary 

The fertile and resource rich lower coastal plain of Lāhainā was home to high ranking 
ali‘i (ruling class) during the time period before western contact.  It was later the seat of 
government for the Kingdom of Hawai‘i following the unification of seven of the eight major 
Hawaiian Islands in 1791.  This information is based on the traditional knowledge and historic 
records researched for this study, as well as archaeological evidence and interpretations from 
previous archaeological studies in the area.   

The abundant resources and ali‘i residential compounds contribute to a rather large pre-
contact and post-contact population along the lower reaches of the Lahaina region.  Just as 
important as the coastal resources, the well watered stream valleys also provided a continuous 
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water source for successful agricultural pursuits from the headwaters to the seaward mouth of 
the stream as evidenced by kuleana claims for numerous lo‘i and sweet potato patches.  This 
history suggests a bimodal traditional settlement pattern where both recurrent and permanent 
habitation would be present within the stream valleys and along the coastal plain.  

Archaeological features associated with stream valley settlement would have likely 
included habitation enclosures, terraces, and/or platforms, as well as features associated with 
diversified traditional agriculture (lo‘i and kula) represented by agricultural terracing, 
agricultural mounds, and traditional water control features.  Archaeological features 
associated with coastal habitation and marine exploitation would include habitation 
enclosures, terraces and/or platforms, and thick cultural material deposits, as well as smaller 
ceremonial structures, such as stacked-stoned fishing shrines, ko‘a, and fishpond remnants.  

It is also likely that human burials would have been placed in the coastal sand dunes and 
immediately back from the coast.  Mauka-makai trails that would have connected the coastal 
settlement and resource areas with the more mauka stream valley settlement and resource 
areas seem to have followed the stream bed and cliff sides with crossings along the lower, 
more accessible points along the course of the stream.  

The alluvial plains or intermediate zone, where the current project area lies, is rather 
narrow in this portion of Maui as compared to that along the flanks of Haleakalā.  While the 
traditional landscape of this region has been thoroughly altered by commercial sugar 
production from the early historic era through modern times, pre-contact features within this 
intermediate zone may have mirrored that of similar environments elsewhere on Maui Island.  
This may consist of dispersed, low-intensity, dry-land agricultural features, such as mounds 
and alignments, as well as temporary habitations and trail markers such as ahu (stone cairns). 

Given that the project area is located in the transitional or barren settlement zone for this 
area of Maui, it is postulated that pre-contact historic properties representing temporary 
habitation or work area may be encountered within un-modified areas of the project area, in 
addition to mounds and/or small terraces related to small scale agriculture.  It is also noted 
that pre-contact human burials have been identified beneath the plow-zone of former sugar 
cane fields.  While usually identified in sandy deposits and/or lands that had been previously 
set aside as Kuleana lands during the Mahele, the possibility of encountering such features are 
not under-estimated in the present context.   

Based on the historic literature and the development of the sugar industry in the Lāhainā 
area and the immediate vicinity of the project area, historic properties associated with historic 
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Exhibit 4-7:  Photo of Northbound View Near Keawe Street 
Intersection 

era plantation agriculture and infrastructure (e.g. clearing mounds, water control features, and 
transportation features) are also probable.   

4.11.3. Archaeological Fieldwork Results 

CSH completed the field effort for this archaeological inventory survey which first 
consisted of a pedestrian survey conducted on June 9-10, 2008.  Mechanized subsurface 
testing of former cane lands and two historic to modern-era agricultural pushpiles was later 
conducted on June 19-27, 2008.  Geophysical testing followed by mechanical exploration at 
the base of the northern embankment of the Kahoma Gulch area was conducted on July 7th 
and 9th, 2008.  The results of their fieldwork are discussed.   

Pedestrian Survey Findings 

Vegetation of the project area consisted of ankle to knee high grass with small sections 
of exposed ground surface that resulted in good to moderate ground visibility.  Over the 
course of the pedestrian survey, it was clear that the entire project area had been heavily 
modified by agricultural activities from 
the mid- to late-historic period (1890-
1950) up until the modern era (see 
Exhibit 4-7).  Numerous pushpiles from 
late-historic era field improvements 
were evident across the Wahikuli 
plains.  Two pushpiles were located 
within the APE for this study.  
Additional modifications include 
overgrown and unimproved haul cane 
roads, abandoned unlined irrigation 
ditches, and remnant driscoll and PVC 
pipe fragments from field irrigation 
systems.  

Other modifications noted include alterations to the Kahoma Stream Channel resulting 
from the U.S. Army Corps of Engineers’ Kahoma Stream Flood Control Project.  These 
alterations widened the gulch along the northern cliff face to accommodate the redirection of 
the stream flow for Kahoma Stream, excavation for the construction of a drainage basin and 
weir at the top of the flood control project, and construction of a maintenance road along the 
northern cliff face near the top, or mauka, end of the drainage basin.   
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Agricultural Pushpiles 

Two historic properties were documented within the project APE.  Both of these 
properties are late-historic era pushpiles associated with commercial sugar agriculture.  Table 
4-9 provides a summary of these pushpiles which were assigned State Inventory of Historic 
Properties (SIHP) numbers 50-50-03-6492 and 50-50-03-6596.  SIHP 50-50-03-6492 is 
located near the southern extent of the project APE, while SIHP 50-50-03-6596 is located 
within a shallow drainage channel along the northern terminus of the project APE.  Figure 4-9 
shows the locations of these properties in relation to the project corridor and APE.   

Table 4-9 

Historic Properties Identified Within Project Area 

Temporary 
Field 

Number 

SIHP 
(50-50-03-) 

Site Type Function Age Significance 
Criteria 

CSH-1 6492  Irregularly-shaped 
pushpile 

Agricultural: remnant 
of mechanized field 

improvement activity 

Historic D 

CSH-2 6596 Irregularly-shaped 
pushpiles 

Agricultural: remnant 
of mechanized field 

improvement activity 

Historic D 

 

SIHP 50-50-03-6492 consists of a linear agricultural pushpile located within the 
southern section of the current project area.  This agricultural pushpile measures about 147 
feet wide (north-south direction) by 154 feet long, and is about 23 to 33 feet high.  
Figure 4-10 shows a plan view and photos of this pushpile.  It is constructed of loosely sorted, 
small to very large subangular to angular basalt boulders intermixed with large basalt cobbles.   

The loose construction of the boulders that comprises this historic property results in a 
fairly unstable surface across the top of the pushpile and the presence of ankle to knee-high 
grass resulted in moderate to poor surface visibility.  Sparse fragments of white PVC pipe, 
rusted metal, and concrete were observed on the surface of this historic property.  Young 
kiawe and koa haole trees, along with patches of uhaloa (Waltheria indica) and ilima (Sida 
fallax) were also present atop and directly adjacent to this historic property.  
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FIGURE 4-9
PUSHPILES LOCATION MAP

Source:  Cultural Surveys Hawaii, Inc.
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FIGURE 4-10
PLAN VIEW OF SITE -6492 (PUSHPILE)

Source:  Cultural Surveys Hawaii, Inc.

General West View of Site -6492 Eastern Profile of Test Area
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Mechanical testing was conducted of this site by removing 20-foot sections of the rock 
and soil matrix to reach the original soil surface.  The majority of the matrix that comprised 
the rock pile consisted entirely of large boulder fill while there was the presence of a thin 
A-horizon (1 to 2 feet thick) of loose silt loam.  Bedrock was encountered approximately one 
to two feet below the original soil surface.  Cultural materials present within the pushpile 
matrix included historic to modern era trash consisting of pieces of metal cable and sparse 
fragments of driscoll pipe, PVC pipe, and concrete. 

SIHP Number 50-50-03-6596 consists of an irregularly-shaped agricultural pushpile 
located within the northern segment of the project area, at the head of a shallow drainageway.  
This agricultural pushpile measures about 118 feet wide (east-west direction) by 174 feet 
long, and is about 33 feet high.  Figure 4-11 shows a plan view and photos of this pushpile.   

This agricultural pile is constructed of loosely sorted small to medium basalt boulders at 
the base of the pushpile with large to very large subangular to angular basalt boulders 
comprising the majority of construction.  The sorted nature of the boulders indicates that 
initial construction of this pile was accomplished through manual stacking of the smaller 
boulders within the shallow drainage followed by mechanized push of the larger, overlying 
boulders.  

Mechanical testing was conducted of this site starting in the easternmost portion of the 
pile.  However, at 20 to 23 feet in depth, the excavator became unstable and further testing in 
the northeastern portion of the pile was halted due to safety concerns.  Testing was moved to 
the southwest corner.  Along the southwest corner, the original escarpment, or edge of the 
shallow drainage channel, was encountered at approximately 13 feet in depth and excavation 
proceeded to the northeast.  In general, the construction of SIHP-6596 is like that of 
SIHP-6492 and consists of a loose network of medium to large boulders within a silt loam 
matrix underlying a thin A-horizon of loose silt loam.  No cultural materials, modern or 
historic era, were observed during the course of excavation for this site.  

Subsurface Testing Results of Former Sugar Cane Lands 

A total of 26 backhoe trenches were excavated throughout the current project area.  
Each trench was oriented in either a north-south or east-west direction in order to obtain the 
best representative overview of the soil stratigraphy in the area.  Figure 4-12 shows the 
locations of these trench testing.  All trenches averaged 30 feet long by 3 feet wide, and were 
excavated to either bedrock or C Horizon soils.  Complete descriptions of all trenches are 
included in CSH’s report in the appendix of this document.   
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FIGURE 4-11
PLAN VIEW OF SITE -6596 (PUSHPILE)

Source:  Cultural Surveys Hawaii, Inc.

East View of 6596 Downslope Face Photo Showing Original Edge of Drainageway
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FIGURE 4-12
SUBSURFACE TRENCH TESTING LOCATIONS

Source:  Cultural Surveys Hawaii, Inc.
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Exhibit 4-8: Locations of Areas of Interest from GPR Testing 

The agricultural soils within the proposed project area, with the exception of a few 
trenches along the northern branch of the modified extension, were fairly shallow and 
consistent with that of the soils described under the 1972 USDA soil survey report.  A-
horizon and Ap-horizon soils averaged between 1.0 to 1.5 feet deep and consisted primarily of 
silt and silt clay loam.  Evidence of commercial agriculture was present within the A-horizon 
as the depth of the plow zone (Ap) was fairly clear, and remnant driscoll irrigation pipe was 
observed in nearly all trenches.  

In 14 of 26 trenches, a developing B Horizon was observed between 1.5 to nearly 
2.0 feet deep.  In the northern branch, B-horizon soils were observed up to 5 feet deep in only 
two out of the 10 trenches.  The remaining 12 trenches contained A-horizon or Ap-horizon 
soils directly overlying B/C horizon soils, or soils that were transitional between developing 
sediment and saprolite.  Bedrock was encountered between 1.5 and 3 feet where the 
C-Horizon was thin.  In general, the soils within the cane land portion of the project area were 
both very stony and compact in composition and consistent.   

Subsurface Testing Results of Kahoma Stream North Embankment 

Concerns regarding the possible presence of human burials in the area of the northern 
embankment where the proposed bridge crossing across the Kahoma Stream is located were 
raised at some community meetings.  As a result, non-destructive testing was initiated due to 
the potentially sensitive nature of any possible finds.  A ground penetrating radar (GPR) 
testing program was subsequently undertaken for this area on July 9th and 10th, 2008.  Two 
areas of interest were identified during the course of scanning for subsurface anomalies as 
shown on Exhibit 4-8.  The two areas were subsequently tested to verify the presence or 
absence of sensitive cultural resources.   
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Area of Interest 1 consisted of an approximately 6 feet by 11.5 feet area located near the 
base of the northern embankment of Kahoma Gulch within a maintenance road.  Verification 
of the geophysical anomaly was accomplished through mechanical excavation of the area of 
interest to a maximum depth of 6.7 feet.   

Sediments within the profile of reflected highly modified soil stratigraphy indicative of 
an area that had been previously backfilled following mass excavation that was likely 
associated with the construction of the Kahoma Stream Flood Control Project.  Soil strata 
I through III were typical of sediments that were laid down in preparation for the placement of 
pavement and/or a roadway, while Stratum IV consisted of imported cinder that was likely 
brought from a cinder quarry.  The underlying bedrock consisting of a large basalt “blue rock” 
boulder was initially encountered between 2.2 and 2.5 feet below the top of the concrete 
pavement.  The results indicate that the suspect target identified during GPR scanning was 
associated with the abrupt change in the soil composition (i.e. the pocket of cinder) and the 
apparent shallow presence of the large boulder. 

Area of Interest 2 consisted of an approximately 8 feet by (9 feet area located at the turn 
in the Kahoma Stream Flood Control Project maintenance road that leads into the stream 
channel.  This area was excavated to a maximum of 3.3 feet.  

Like Area of Interest 1, the sediments within the profile reflected a highly modified soil 
stratigraphy indicative of an area that had been previously leveled during activities likely 
associated with the Kahoma Stream Flood Control Project.  However, there was no indication 
that this location was backfilled with imported cinder as only three strata were present.  The 
three strata present were consistent with that of the first three strata of Area of Interest 1.  
Results of subsurface excavation work indicated that the suspect target identified during 
GPR scanning is associated with the presence of a large bedrock boulder.   

As-built plans obtained for the Kahoma Stream Flood Control Project (included in 
CSH’s report) clearly illustrate that the construction of the top of the flood control project has 
significantly altered the original stream course and landforms within the current project area.  
Rock footings, interpreted in this report to mean the rock alignments of a Kahoma Terrace 
Complex that may have extended into the current project area, were either removed for the 
construction of the debris basin or covered over in the portions of the original stream 
alignment that was backfilled.  The original gulch embankment on the north side of the 
portion of Kahoma Gulch within the current project area was cut back to accommodate the 
construction of the debris basin and maintenance road.   
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The plans showed that approximately 20 to 25 feet of sediment and bedrock was 
removed along the northern embankment, while 7 to 12 feet was removed from the area of the 
streambed itself.  Consultation with a former operator for the construction company indicated 
that the area needed to be broken up with dynamite, and that the cinder that was used for 
construction fill was brought from the cinder quarry above the current project area.  

The testing results are thus consistent with what would be expected when taking into 
account the construction of the Kahoma Stream Flood Control Project.  If there were human 
burials present along the streambed within the current project area prior to the construction of 
the Kahoma Stream Flood Control Project, they have unfortunately been removed either prior 
to, or as a result of, the final build out and modifications to Kahoma Stream and are likely no 
longer present. 

4.11.4. Summary and Interpretation of Identified Historic Properties 

The pedestrian survey and subsequent subsurface testing program clearly shows that the 
traditional landscape of this region has been thoroughly altered by commercial sugar 
production from the early historic era through modern times, as well as by the redirection of 
the Kahoma Stream resulting from the Army Corps of Engineers’ Kahoma Stream Flood 
Control Project.  

No evidence of pre-contact habitation, agricultural use, or transit markers was identified 
within the current project area.  Previous archaeological work identified a Kahoma Stream 
Terrace System (50-50-03-1775) that may have extended into the current project area at the 
proposed bridge crossing for Phase IA.  However, it is clear that construction of the debris 
basin from the Kahoma Stream Flood Control Project has either eliminated any remnant of 
the terrace system near the top of the flood control project or covered sites within the original 
stream course that was backfilled when water flow was redirected by the Army Corps of 
Engineers. 

Two historic era historic properties were identified during this study which were 
SIHP 50-50-03-6492 and -6596.  These features are associated with the Pioneer Mill Co. and 
late historic era sugar cultivation.  These late-historic era agricultural pushpiles were 
associated with field clearing activities, and the systematic rock removal program that was 
initiated in 1947 and completed in 1951.  

Prior to World War II, much of the sugar cultivation and harvesting within the fields of 
Lāhainā was accomplished by hand and transport of the harvest was conducted by crane, 
flume, or manual transport to the waiting rail cars.  During the war years, however, Pioneer 
Mill Co. lost a large portion of its unskilled, adult male laborers as many of them signed on to 
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fight in the war on behalf of the United States.  As a result, by the end of 1944 almost 2,000 
acres of previously hand cultivated lands were left fallow. 

With improvements to the heavy equipment for large scale agriculture and the re-
direction of company resources and methods into increased mechanization, Pioneer Mill Co. 
initiated a rock removal program to ease the reliance on hand labor and bring the fallow fields 
back into production.  The Wahikuli fields appear to have been fallow until around 1950, a 
factor that indicates that the lands which comprise the proposed project area were likely 
among those lands that were left fallow with the onset of World War II and subsequently 
cleared through the rock removal program following the end of the war. 

The clearance of rocks in the sugarcane fields from Ukumehame to Honokowai was 
accomplished through the use of bulldozers and cranes that pushed and lifted the rocky matrix 
of the fields into the discrete piles of rocks, of which SIHP -6492 and -6596 are examples.  
These pushpiles can be seen across the Lāhainā landscape today.  It is also possible that the 
relatively shallow condition of the soils within the project area may be a result of this activity 
and the push of rocks and soil into these piles. 

4.11.5. Archaeological Findings and Determination 

In accordance with the State DLNR Chapter 13-284, HAR, entitled “Rules Governing 
Procedures for Historic Preservation Review to Comment on Section 6E-42, HRS, Projects”; 
Chapter 13-284-6 entitled “Evaluation of Significance”, states:  

a. Once a historic property is identified, then an assessment of significance shall 
occur.  The agency shall make this initial assessment, or delegate this assessment, 
in writing, to the SHPD.  This information shall be submitted concurrently with 
the survey report, if historic properties are found in the survey. 

b. To be significant, a historic property shall possess integrity of location, design, 
setting, materials, workmanship, feeling, and association and shall meet one or 
more of the following criteria: 

A. Sites that are associated with events that have made a significant contribution 
to broad patterns of our history; or 

B. Sites that are associated with the lives of persons significant in our past; or 

C. Sites that embody the distinctive characteristics of a type, period, or method 
of construction, or that represents the work of a master, or that possesses high 
artistic values, or that represents a significant or distinguishable entity, whose 
components may lack individual distinction; or 
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D. Sites which have yielded, or may be likely to yield, information important in 
prehistory or history; or 

E. Sites which have an important value to the native Hawaiian people or to 
another ethnic group of the State due to associations with cultural practices 
once carried out, or still carried out, at the property or due to associations 
with traditional beliefs, events, or oral accounts- these associations being 
important to the groups’ history and cultural identity. 

SIHP 50-50-03-6492 and -6596 are considered significant under Criterion D because of 
the potential to yield information important for understanding the history of the region.  As 
the Pioneer Mill Co. sought to intensify sugar cultivation in Lāhainā by opening up more 
arable lands, advances in farming and agricultural technology following World War II paved 
the way for increased mechanization and automation.  The increase in plantation 
mechanization made field preparation easier and less costly.  

The pushpiles associated with SIHP-6492 and -6596 are the results the plantation’s rock 
removal program where rocky fields, previously cultivated by hand, were successfully 
cleared.  Large boulders that characterized the geology of the southern slopes of the West 
Maui Mountains were piled into large mounds across the lower and upper plains.  Similar 
features of this type continue to dot the landscape from Ukumehame to Honokowai.  

Project Effect Under State Regulations 

Under State historic preservation legislation, the only two possible effect determinations 
for a given project under historic preservation review are: 1) “no historic properties affected” 
and 2) “effect, with proposed mitigation commitments” (HAR Chapter 13-284-7).  In the 
circumstance of the proposed project area, two historic to modern era pushpiles, SIHP 
Number 50-50-03-6492 and -6596 have been documented within the area of potential effect 
(APE) for the subject project.  

These historic properties are recommended as significant only for its information 
content (Criterion D).  The current inventory survey investigation has adequately recorded the 
information for SIHP -6492 and -6596, through literature research and oral testimony, as well 
as locational documentation, written descriptions, photographs, plan view maps to scale, and 
archaeological testing.  
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Project Effect Under Section 106 Regulations 

Under the Section 106 of the National Historic Preservation Act, the definition of a 
historic property is as follows (36 CFR PART 800 -- PROTECTION OF HISTORIC 
PROPERTIES [incorporating amendments effective August 5, 2004] § 800.16 Definitions): 

(l)(1) Historic property means any prehistoric or historic district, site, building, 
structure, or object included in, or eligible for inclusion in, the National 
Register of Historic Places maintained by the Secretary of the Interior. 
This term includes artifacts, records, and remains that are related to and 
located within such properties. The term includes properties of traditional 
religious and cultural importance to an Indian tribe or Native Hawaiian 
organization and that meet the National Register criteria. 

The information that makes SIHP Numbers 50-50-03-6492 and -6596 significant has 
been well documented in the inventory survey report, and other resources cited throughout 
this report.  In addition, further historic preservation mitigation or data recovery would not 
add to the body of information concerning these historic properties.   

Therefore, significance Criterion D is no longer applicable and as such no longer 
eligible for the National Register of Historic Places.  Consequently, a project specific effect of 
“no historic properties affected” was recommended.  This recommendation is appropriate, 
despite the potential removal of SIHP Numbers 50-50-03-6492 and -6596 by the proposed 
project because the information that would have given these historic properties significance 
has been recorded. 

Based on the above evaluation of effect, it was recommended that no further historic 
preservation work with regard to SIHP 50-50-03-6492 and -6596 is required.  However, the 
project effect recommendation applies only to the constructed portions of 
SIHP 50-50-03-6492 and -6596, and while no additional historic properties were identified in 
a subsurface context, the possibility of encountering sensitive cultural remains within or 
beneath these historic pushpiles should not be underestimated.  Specific concerns regarding 
the possibility of burials near Kahoma Stream and within the pushpiles were expressed by the 
descendants of kuleana holders within the Kahoma and Kanaha stream valleys, as well as, 
Wahikuli Ahupua‘a and the native Hawaiian community of Lāhainā.  Therefore, the following 
measures are recommended: 

1. On-site archaeological monitoring is performed during all surface alteration and 
ground disturbing work: 1) along Kahoma Stream, and 2) during pushpile 
deconstruction of SIHP 50-50-03-6596 and SIHP 50-50-03-6492.  An 
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archaeological monitoring plan would need to be submitted to SHPD for review 
and approval prior to performing monitoring work.   

2. No further archaeological work is recommended for the remainder of the project 
corridor.  

3. In the event that significant pre-contact or historic deposits (i.e. subsurface 
concentrations of indigenous or historic era artifacts and or structural remnants) or 
human burials are exposed during construction, subsurface excavation work and/or 
surface grading should be halted in the immediate area and the SHPD staff 
archaeologist and cultural historian for Maui County should be contacted. 

The SHPD has reviewed the archaeological inventory survey report prepared by CSH.  
Based upon their review, SHPD has concurred with the report’s findings and project effect 
determination.  It was concurred that both SIHP-6492 and -6596 were significant under 
Criterion D for their potential to yield information important to history or prehistory.  Under 
Section 106 criteria, the project specific effect of “no historic properties affected” was 
acceptable.   

Consequently, no further work with respect to these sites was warranted.  However, 
implementation of the proposed archaeological monitoring as specified above was acceptable.  
A copy of this SHPD letter dated November 14, 2008 is enclosed in Appendix E of this 
document.   

4.12. CULTURAL RESOURCES 

A cultural impact assessment (CIA) study was conducted for the project by Cultural 
Surveys Hawaii, Inc. (CSH), and the results of this survey is summarized in a report dated 
November 2008 and included in Appendix F of this document.   

4.12.1. Scope of Cultural Assessment and Methods 

This cultural impact assessment was performed in accordance with the guidelines for 
assessing cultural impacts as set forth by the State Office of Environmental Quality Control 
(OEQC).  The following scope of work served as the framework within which this cultural 
impact assessment study was conducted: 

1. Examination of historical documents, Land Commission Awards, historic maps, 
with the specific purpose of identifying traditional Hawaiian activities including 
gathering of plant, animal and other resources or agricultural pursuits as may be 
indicated in the historic record; 
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2. A review of the existing archaeological information pertaining to the sites on the 
property as they may allow reconstruction of traditional land use activities and 
identify and describe the cultural resources, practices and beliefs associated with 
the study area and identify present uses, if appropriate.; 

3. Interviews or consultations which could include group meetings as well as formal 
and/or informal individual interviews; 

4. Preparation of a report summarizing the information gathered related to traditional 
practices and land use, and assessing the impact of the proposed action on the 
cultural practices and features identified. 

4.12.2. Community Consultations 

CSH contacted numerous individuals and Hawaiian organizations requesting their input 
and guidance regarding knowledge of traditional cultural practices and cultural resources of 
the study area.  A total of about 68 individuals and representatives of various organizations 
were consulted in this process.  A listing of all community consultations conducted with 
kama‘āina, Hawaiian cultural advisors and Hawaiian organizations is included in their study 
in Appendix F along with the input recorded from these consultations.   

Scoping and community outreach efforts conducted included government agencies, 
advisory councils, and local community organizations in order to identify knowledgeable 
individuals with regard to the traditional cultural practices of the project area.  Letters and 
project area maps showing the location of the proposed project were mailed out to parties 
consulted.  Follow up was conducted with a combination of both phone calls and e-mail 
messages.  At least three follow up calls/e-mails were made to each contact in efforts to 
consult with individuals.  

Interviews were conducted in a group setting, informally via telephone, or as a part of a 
formal sit-down interview between researchers and participating individual.  Handwritten 
notes of all consultations and interviews were made by the researchers, and with the 
permission of the participants, formal interviews were recorded.  All consultation and 
informal interview notes and formal interview transcriptions were reviewed by each 
participant for clarification and accuracy prior to inclusion in the study.  Segments of 
interviews in which the interviewee chose to withdraw were documented in the study.  

CSH responded to all inquiries, letters and e-mails as needed, and responses to formal 
inquiries were included in their study.  When working with practitioners of traditional 
Hawaiian culture, it is important to note that there is a particular level of confidentiality and 
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privacy that comes with traditional cultural practices and the ties that bind people to the land.  
There is also a relatively high level of mistrust of Western societal values and processes by 
some who were contacted as a part of this study.  As a measure of respect for the participants, 
subject matter and shared information that was considered sensitive to the participants were 
either amended or omitted from interviews and notes as instructed by the person who shared 
that information.  

Consultation with Lineal Descendants 

Based upon initial consultation efforts conducted by others as part of the project, several 
individuals with lineal ties to the lands within the current study area had come forward.  An 
introductory letter was mailed to lineal descendants that was less formal in describing the 
current study, but also included a personal introduction of the researcher.  Additionally, 
names of potential community contacts were also obtained from initial consultation efforts.  
Interviews were conducted with several of these individuals.    

A meeting also took place at the Lahaina Recreational Center on August 1, 2008 with 
members of Pali, Haia and Kailihou ‘Ohana of Kahoma as one large group consultation.  The 
members of the Pali, Haia and Kailihou ‘Ohana of Kahoma are cousin to one another and 
consider themselves part of a single ‘ohana.  A total of 21 individuals attended the meeting 
throughout the day.   

Consultation with Agencies, Advisory Councils, and Organizations 

Various government agencies, advisory councils, and local community organizations 
that provide assistance for or strive to protect and perpetuate Hawaiian culture and cultural 
practices were contacted for consultation.  In addition, local historical societies that might 
provide a perspective on traditional historic properties and/or landscapes were also contacted.  
These organizations were contacted in order to gather feedback and recommendations 
regarding the cultural resources and practices.  

Two presentations were held in August 2008 to solicit input from these organizations.  
One presentation was to the Office of Hawaiian Affairs’, Native Hawaiian Historic 
Preservation Council (NHHPC) and the other was the Maui/Lana‘i Islands Burial Council 
(M/LIBC).  Consultation also included the Executive Director of Friends of Moku‘ula and the 
Director of the Lahaina Restoration Foundation.  Other agencies or organizations consulted 
included the SHPD, Hui Malama I Na Kupuna o Hawaii Nei, Maui County Cultural 
Resources Commission, Lahaina Hawaiian Civic Club, and Royal Order of Kamehameha.   
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4.12.3. Historic Framework Shaping Perspectives 

Based upon the documents researched, Lahaina is steeped in traditional Hawaiian 
culture and has been the stage upon which significant events have influenced the trajectory of 
both history and the social order, from the traditional pre-contact era up until modern times.  
Prior to Western contact, Lāhainā was desirable for its excellent fishing grounds and well 
watered streams.  As high ranking ali‘i called Lāhainā home, warring chiefs sought to cripple 
this population center by drying up the streams from Kaua‘ula to Kahoma and laying waste to 
the fertile and productive lo‘i systems.   

Lāhainā would later serve as a source of provisions during Kamehameha’s conquest of 
the island chain.  Just after Western contact, and the unification of the Hawaiian Islands from 
O‘ahu to Hawai‘i Island, Lāhainā would become a government center for the Kingdom of 
Hawai‘i.  It would also serve as a religious and educational center with the development of a 
missionary outpost and Lahainaluna Seminary.  

As the rich soils and reliable water resources were desirable for traditional agriculture, 
they were also sought after for commercial agriculture following the division of lands during 
the Great Mahele.  Sugar interests invested a significant amount of time and effort to develop 
the water resources that would ultimately irrigate previously uncultivated areas and acquire 
lands through lease, purchase, or other means.  For many of the native Hawaiian participants 
in the CIA, the success of the sugar industry and their ability to tap water resources and divert 
most of the water into the cane fields resulted in the abandonment of traditional lo‘i 
agriculture in Kahoma and Kanaha Valleys, and the loss of much of the cultural practices 
inherent in day-to-day living.   

The events of the past still weigh heavy on the conscience of those consulted for the 
CIA study.  Such events include their perceived disenfranchisement of the native Hawaiians 
of Lahaina at the hands of the missionaries and their descendants, the marginalization of the 
people through the actions, and in many of the views expressed in this study, theft perpetrated 
by the Pioneer Mill Co.  It is these historic contexts which shapes their concerns, and are 
perhaps mirrored by others in the Hawaiian community that should come under consideration 
when proposing any project or undertaking in the greater Lahaina area. 

4.12.4. Effects on Traditional Cultural Practices 

With the realignment of the Lāhainā Bypass Phase 1A, there is an immediate impact to 
traditional cultural practices due to the direct effect of the highway cutting off present access 
to mauka lands.  The traditional cultural landscape of the area has been altered to 



Chapter 4 Lahaina Bypass Modified Alignment 
Physical and Biological Environment Draft Environmental Assessment 
 

4-74 

accommodate historic era development (ex. development of the field and water systems of the 
sugar industry), and modern needs (ex. the Kahoma Stream Flood Control Project).   

Along with these changes, the routes in which access to mauka lands are maintained 
have also been altered.  While no longer considered “traditional” in a historic context because 
the original course of the Kahoma Stream and geographic landmarks that once guided the way 
mauka is no longer present, access is still maintained via the unimproved haul cane roads 
through a series of locked gates.  

Traditional Cultural Practices and Resources 

The CIA found that Kahoma and Kanaha Valleys; as well as the mountains above, were 
previously accessed for the collection of medicinal and food resources, as well as resources 
that were necessary for maintaining the household.  It was additionally noted that medicinal 
plants could also be found in and amongst the cane fields that once covered the Wahikuli 
Plains.  As a result of large scale commercial agricultural modifications to the landscape, the 
dominant vegetation of the study area currently consists primarily of introduced plant and 
grass species.   

Currently, wild patches of uhaloa and ‘ilima (Sida fallax) that were collected were noted 
on lands within the area of the project corridor.  With regard to the plains of pili grass that 
once covered the mid-elevations of Wahikuli, it is apparent that the area that was once thick 
with this traditionally used plant has been thoroughly altered by extensive modifications to the 
landscape during historic and modern times.  While gathering of such plants were known to 
occur into the late historic time period, none of those interviewed for the CIA knew of extant 
gathering practices within the immediate footprint of the proposed project.  There are no 
known traditional gathering practices within the project area.   

There are also several known cemeteries and burial sites located in the greater Kahoma 
area.  SIHP 50-50-03-2485 was recorded as an enclosure and more recently identified as the 
Pali family cemetery located above (mauka) the project area within Site 6277.  
SIHP 50-50-03-1776 is the Haia Terrace System which includes a cemetery located further 
inland.  Several family members continue to visit the Haia cemetery in order to maintain it, 
clear weeds and brush, and pay their respects to their ancestors.  Members of the Pali family 
also periodically visit their cemetery for similar reasons.   

Many of the individuals consulted in the CIA described their access routes into the 
Kahoma and Kanahā Valleys.  Individuals explained that they used to walk into the valleys 
weekly to work their taro fields following a combination of traditional trails, dirt roads, the 
streambed itself and cane haul roads.  It is evident that the traditional landscape has been 
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virtually wiped-out by historic and modern era land alteration, and landmarks and trails 
(e.g. the original stream course of Kahoma Stream and associated geologic and topographic 
markers prior to the Kahoma Stream Flood Control Project) that were once known are no 
longer present.   

The families of the area have adapted to the changes, however, and currently use the 
unimproved cane haul roads that currently run perpendicular to the Phase 1A corridor in order 
to access their mauka lands.  Figure 4-13 shows the general routes of cane haul roads believed 
to be used by family members to access mauka areas.  These cane haul roads run through 
State-owned property presently under the jurisdiction of the State HHFDC and privately-
owned property.  Presently, the Kailihou Ohana has described encountering problems when 
trying to access there traditional family lands because private landowners have gated access 
routes for which attaining the keys are difficult. 

Effects on Access to Cultural Practices  

There is a concern expressed by those who participated in this study regarding continued 
access to their traditional gathering areas and resources located above the project area, and 
how the construction of the proposed project, both during and following its build out, might 
disrupt their ability to continue to have access.  The proposed project is not expected to have a 
significant impact on traditional cultural practices or resources accessed by individuals.  
These resources and cultural sites are located further inland a considerable distance away 
from the project area.  Thus, the proposed improvements would not impact these resources or 
cultural sites. 

The realigned highway will avoid Site 6277, but it will cut off present access used along 
the existing cane haul roads in the area.  To continue providing access to mauka areas for 
these individuals, access from the realigned highway will be provided.  Figure 4-14 shows a 
proposed access from the highway that will be provided as part of the Phase 1A construction.  
The State DOT has coordinated providing this access with the State HHFDC since the 
property affected is under their jurisdiction.  Thus, the project should not have a significant 
impact on access to mauka areas for traditional and cultural practices.   
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This access will be situated at the intersection of the realigned highway with Keawe 
Street, and will include a graded gravel road leading from the intersection to the existing cane 
haul road presently used to access inland areas.  A stub out will be provided for vehicles to 
safely pull of the highway and drive onto this path.  Access to the path will be gated for 
security purposes, and keys for the gate will be provided to appropriate individuals in 
coordination with the State DOT.  Therefore, individuals will continue to have access to 
inland areas with this project and should not be significantly impacted.   

Alternative locations for providing access from the realigned highway were considered 
such as near the Kahoma Stream bridge or before the intersection with Keawe Street.  
However, those other locations were eliminated due to safety concerns along the highway 
associated with having proper sight distance, the number of vehicles along the highway, and 
traveling speeds.  Thus, the location proposed at the intersection is more practicable and safer 
because cars will need to slow down at the intersection, and sight distance would be available.   

In the future, a permanent location for access from this highway will need to be 
provided.  With future construction of the Phase 1C segment extending from the Keawe Street 
intersection north to Honokōwai, this presently planned access will need to be relocated.  This 
permanent access may be relocated further north along the Phase 1C segment from the Keawe 
Street intersection.  However, the specific location has not been confirmed at this time.  The 
State DOT is committed to provide this permanent access from the highway, and will be 
coordinating plans for it with the State HHFDC in consultation with family members.   

4.12.5. Other Concerns Identified 

The consultations with individuals conducted as part of the CIA also raised other 
concerns.  Some were not directly related to cultural resources or traditional cultural practices, 
however, they are identified and discussed in this section.  Some of the concerns raised were 
not related to the proposed project because it involves regional issues beyond the scope of this 
project or past activities not related to this highway project.   

Effects on Aquatic Resources 

Freshwater resources along with marine resources used to supply the Hawaiian diet with 
a rich source of protein.  Kahoma and Kanahā Streams as well as the Crater Reservoir 
provided fresh water food resources.  Opae (Halocaridina rubra) and o‘opu (Gobiidae) were 
collected prior to the diversion of the stream water by plantation agriculture.  In addition to 
maintaining the traditional subsistence base, the streams also served as recreational resources 
for swimming and playing.  In this leeward environment, ocean-based subsistence practices 
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also contributed to the food resources of the traditional diet.  Traditional practices that 
occurred along the coastline included fishing, squidding, and the harvesting of limu.  

With the exception of occasional flooding events from large storm events, the waters of 
Kahoma and Kanaha Stream no longer flow to the sea due to the diversion of water resources 
for the cultivation of sugar cane during the historic era and continued diversion for 
consumption today.  As such, there are currently no known instances of traditional gathering 
of o‘opu and ‘opae occurring in Kahoma Stream in the vicinity of the project.  The results of 
the aquatic resources survey conducted and discussed earlier in this Chapter further confirms 
these results.  Kahoma Stream also does not serve as a source for recreational resources 
because the stream is usually dry, however, flooding from occasional large storm events could 
be hazardous to individuals that may be present in the riparian area. 

While coastal fishing practices and gathering of marine plant resources were identified 
along the coast of the overall study area, it is not known to what extent these practices 
continue to occur.  There is, however, no doubt that the general public continues to fish along 
the shorelines in the area.   

The primary concern expressed was related to the potential degradation of the marine 
ecosystem and potential adverse effects to the ocean resources that may result from 
construction runoff.  The project’s construction is not expected to have a significant impact on 
the marine ecosystem.  Best management practices will be implemented by the contractor in 
compliance with NPDES permit requirements to minimize discharges of storm water during 
periods of heavy rain.   

Construction Effects on Historic Sites 

Concerns were expressed of the potential for damage to historic properties located 
inland of the project area in the form of collapse of rock walls or other features caused by 
vibrations of heavy equipment and pile driving.  These concerns with construction impacts 
relate to the Haia and Pali family cemeteries. 

Construction of the project is not expected to have a significant impact on these family 
cemeteries as previously discussed in Section 4.3.  The nearest of these sites to the project 
area is the Pali family cemetery located about 450 feet away from the nearest right-of-way for 
the realigned highway corridor, and about 80 feet higher in elevation than the highway.  The 
Haia family cemetery is located a considerable distance further inland from the Pali cemetery 
near the confluence of the Kahoma and Kahana Streams.   
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As previously discussed, construction activities that typically generate the most severe 
vibrations are blasting and impact pile-driving.  Blasting would not be required for the 
construction of this project, however, pile driving may be conducted as part of the new bridge 
construction.  The cemetery site is located about 800 feet away from the bridge location, and 
should not impact this site based upon an assessment of vibration levels conducted.  Large 
bulldozer activities would occur in the area closest to the site.  However, vibration noise 
generated from these activities is lower than pile-driving and should not impact the cemetery 
site damaging walls or other structures because it is located a considerable distance away.   

The potential for noise and visual pollution caused by the eventual use of the proposed 
project was also raised since it was felt it may disrupt the maintenance and sanctity of the 
family cemeteries.  As discussed in Section 4.3, the project is not expected to have a 
significant noise impact.  The family cemeteries are located a considerable distance away 
from the highway.  Therefore, highway noise volumes, if audible, should not exceed State 
DOH community noise levels requirements or FHWA compatible land use noise limits.   

Family members may feel current views from their private sites may be changed by the 
project, however, such personal interpretations need to be evaluated in relation to the overall 
public perspective.  In terms of visual effects, the family cemeteries are not scenic viewing 
locations used by the general public nor are they important public scenic visual resources.  As 
a result, the project is not expected to have a significant visual impact on these sites.   

Ceded Lands  

The issue of ceded lands was raised by individuals consulted under the CIA, some of 
whom questioned the State’s ownership of those lands.  Portions of the project area run 
through State-owned property administered by the State HHFDC that is considered ceded 
lands.   

Currently various State and County agencies, including the State DOT, administer ceded 
land.  Since these lands will be used for public improvements and will serve the public, its use 
is consistent with the purposes established under the Public Land Trust.   

With the project, HHFDC will convey the right-of-way area to the State DOT.  
Ownership of the right-of-way would, therefore, continue to remain with the State of Hawai‘i.  
Similarly, the State DOT will also convey the right-of-way area for the Keawe Street 
extension to the County of Maui.  No ceded lands would be transferred to private interests 
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Regional Land Use Policy Concerns 

A concern raised by interviewees is the perception that Lahaina Bypass may serve as a 
potential catalyst opening the door to major development from Lahaina to Kaanapali.  
Inherent in this thought is the continued alteration of the traditional landscape and viewplanes 
into Kahoma and Kanaha Valleys.  Individuals were not comfortable with the change that this 
may bring to the character of West Maui.  Some believe that further development of West 
Maui may negatively affect Hawaiian cultural identity, and believes that more of the 
Hawaiian people’s history may be at stake.  

This issue involves regional land use policy and decisions that regulate existing and 
future development permitted in the West Maui region.  As a result, the County of Maui is 
primarily involved with and responsible for the land use decisions made in the region.  The 
West Maui community plan and zoning district ordinances provide the main regulatory 
framework for establishing land use patterns and uses in the region.  An update of the County 
General Plan is also occurring which includes preliminary planning to address future land use 
development patterns in West Maui.  Policies from that update such as urban growth 
boundaries may be established to direct the desired manner of future growth in the region. 

Therefore, the proposed project would not significantly impact the future land use 
pattern and development policies in the region.  The Lahaina Bypass Road will provide an 
important transportation improvement serving the region that can help support vehicular 
access to approved developments occurring in the region.  However, actual decisions 
approving and directing the type of developments occurring will be the responsibility of the 
County.  Such regional land use policy issues should thus be more appropriately addressed as 
part of the County’s long range planning process such as the present update of the General 
Plan and later the updates of the community plans.   

Furthermore, this realignment project would not have a significant impact on land use 
policies in this region.  The project is only intended to realign a short segment of the bypass 
highway to avoid a historic property.  Future development and growth concerns associated 
with the overall Lahaina Bypass Road improvement were already addressed under prior EIS 
documents completed along with a ROD issued.  Therefore, based upon those studies, a 
commitment was made by the State DOT to implement construction of the Lahaina Bypass 
Road after obtaining necessary funding.  In addition, the Lahaina Bypass Road improvement 
is already included on the County’s current West Maui community plan since it has been 
planned for since the early 1990s.    
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Input Supportive of Project 

While there was a strong Hawaiian voice among those consulted against the 
construction of the proposed project, there were also several voices that either did not have an 
issue with the proposed project or were strongly in favor of the project.  Those who were 
proponents of the project do so with recognition of the on going changes in West Maui, and 
for the safety of the community at large.  

While there is indeed recognition of the importance of perpetuating traditional cultural 
practices and advocacy of historic preservation, in their view, the safety of the community, 
particularly the children who attend the three schools located along Lahainaluna Road, should 
come first and foremost.  To those in the native Hawaiian community who have voiced their 
concerns regarding safety and emergency issues, the proposed project will provide the relief 
that they believe is needed.   

Suggestions for Addressing Other Issues 

There were no immediate answers from interviewees to the concerns being raised and 
suggestions provided were few.  Nevertheless, some input was received from interviewees 
suggesting ways that some of the effects from project related or non-project related issues 
may be addressed.  A summary of these suggestions is listed along a discussion of their 
feasibility and appropriateness.   

1. Stewardship agreements with regard to the preservation of SIHP-2484 (Haia 
cemetery) and -6277 (agricultural complex) were brought up as a potential means 
to perpetuate and maintain the culture and history of the area in the face of 
oncoming development.  

With the project, Site 6277 would not be part of the State DOT’s right-of-way and 
this agency would not have jurisdiction over the site and area.  Site -6277 is 
partially located within both privately-owned property and State property under 
the jurisdiction of the State HHFDC.  However, State DOT will coordinate with 
SHPD to address completion of an archaeological field report for work conducted 
in locating this site.  State DOT can facilitate discussions with SHPD to address 
the feasibility of potential stewardship of this site.  Such discussions of this would 
also be coordinated with the State HHFDC and owner of the private property.  
However, the implementation and the execution of any stewardship agreement 
would then need to be worked out with the State DLNR, property owners, SHPD, 
and pertinent lineal descendents as appropriate.   
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Site -2484 is located within privately-owned property.  Therefore, the State DOT 
would not be involved in the establishment of any stewardship agreement for that 
site.  However, the State DOT can notify the owner of such interest if desired by 
the Haia family.  But negotiations for such an agreement would need to be 
addressed by the Haia family and property owner.   

2. A suggestion was put forward regarding a burial reinterrment area for kupuna iwi 
that were disinterred during the U.S. Army Corps of Engineers Kahoma Stream 
Flood Control Project and reinterred at the Honokahua Burial Site.  A location 
either within the original highway project corridor or near SIHP-2484 or -6277 
was identified as a means of closure for those of the Kahoma/Kanaha area who 
were most affected. 

The State DOT was not involved in the Kahoma Stream Flood Control Project that 
occurred many years ago.  Therefore, the U.S. Army Corps of Engineers, SHPD, 
or Maui Lana‘i Islands Burial Council would more appropriately need to be 
consulted with to address this suggestion.  Reinternment within the original bypass 
highway alignment north of Kahoma Stream would need to be coordinated with 
the State HHFDC because the right-of-way for this corridor will be returned to 
that agency with the proposed project.  However, the State DOT can notify these 
agencies of the suggestion made.   

3. A suggestion was made for maintenance of the agricultural land use designations 
in the area to maintain the rural feel of the area, and promote diversified 
agriculture and self-sustaining farming in the island’s community. 

The State DOT would not be involved in maintaining agricultural land use 
designations for the area because such decisions are regulated by the County of 
Maui in coordination with the State Land Use Commission.  Similarly, promoting 
diversified agriculture and self-sustaining farming would involve land use 
decisions that are more appropriate under the jurisdiction of the County of Maui.  
Participation by individuals in the County’s General Plan update and other long 
range planning processes would provide a better opportunity and forum for these 
ideas to be discussed.  However, the State DOT can notify the County Planning 
Department of this suggestion made.   

Other Considerations 

A consideration of other input received from interviewees is discussed here which 
involve larger regional or island-wide matters that are beyond the practicable scope of study 
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for the proposed project.  Although there are no feasible or practicable solutions to these 
concerns because they involve broader diverse cultures, perspectives on society, and 
individual values, they are discussed here for informational purposes.   

Traditional Hawaiian cultural practices ran from the mountain to the ocean, and 
Hawaiians have a cultural identity tied to the land.  As a result, limiting an assessment of the 
immediate and long-term impacts of the project to the construction footprint under this 
framework would be difficult.  Interviewees believe that any project that is centrally located 
between the two resource areas (mountain and ocean) should take into account the entire 
ahupua‘a, including the unique configuration of the arrangement of the ahupuaa of Lahaina.   

There is a belief that moving forward with the proposed project would impact the 
cultural practices of some of the individuals that participated in CIA, and the cumulative 
effect would negatively impact the Hawaiian culture as a whole.  They believe Hawaiians 
have experienced what they consider disrespect and degradation of their lands brought on as a 
byproduct of development over the decades.  This subject was a deeply emotional one to 
those consulted who would like to maintain their current traditions and revive others that have 
been abandoned through choices and events that were not of their making.  The anticipated 
impacts to traditional Hawaiian cultural practices and identity thus bring forth strong 
opposition from the people who are the descendants of those that previously had maintained 
their cultural traditions from fishing to farming.   

Thus, it is recognized that a conversation between large landowners, government 
agencies, and the native Hawaiian community is beyond the purview of State DOT in the 
context of the current proposed project.  It is nonetheless a conversation that needs to happen.  
For those who were consulted as a part of this study, the continuation of the Hawaiian culture 
is believed to be at stake, and the need to find balance in the face of change is imperative.  
Therefore, the conversation needs to be followed by positive actions that benefit all that 
comprise the diverse community of this Lahaina district.  Documentation of this input from 
interviewees in this environmental document thus provides a start for making these concerns 
known by reviewing agencies and the general public.   
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5. ECONOMIC AND SOCIAL FACTORS 

This chapter discusses the project’s probable impact on economic and fiscal factors 
associated with the State and County, as well as social factors such as changes in resident 
population, housing, and character of the community. 

5.1. EXISTING SOCIAL AND ECONOMIC CONTEXT 

5.1.1. West Maui 

The population of West Maui is predominantly spread along the coastline.  The West 
Maui mountains tower to the east and separates West Maui from the rest of the island.  
Previously, pineapple and sugar cane fields covered most of the gently-sloped flood plain 
between the mountains and the highway.  The warm climate, sandy beaches, historic areas, 
and extensive visitor facilities all contribute to making West Maui a premier tourist 
destination.  On a typical day, over half of the people in West Maui are visitors. 

The main settlement areas include the former whaling town of Lahaina, and the coastal 
resort expanse stretching north from Kaanapali to Kapalua.  Kaanapali has been planned and 
marketed as an integrated unit since the early 1960s.  Complementing the resort area along the 
shoreline are planned residential communities mauka of the main highway.  The newer 
developments around Kapalua have followed a similar strategy of master planning.  
Interspersed with the major resorts are pockets of older residential neighborhoods and 
villages.  More recently, an agricultural subdivision in Launiupoko has expanded the 
settlement area south of Lahaina. 

During the heyday of West Maui's sugar industry early this century, camps for the 
workers of Maui Land and Pineapple and the Pioneer Mill dotted the region.  The plantation 
camps dwindled and ultimately disappeared as employment in the West Maui sugar industry 
dwindled. 

With the development of Kaanapali, West Maui experienced major economic revival, 
and as the region’s visitor industry grew throughout the 1970s and 1980s, the population mix 
significantly changed.  Labor shortages in the visitor and construction industries attracted 
young workers, especially from the continental U.S., to the area.  Retirees and investors also 
moved into the area and purchased upscale homes, often vacation units in planned 
communities developed around the Kaanapali and Kapalua golf courses. 



Chapter 5 Lahaina Bypass Modified Alignment 
Economic and Social Factors Draft Environmental Assessment 
 

5-2 

46,156

70,991

100,374

128,094

13,922

42,160

56,377

12,783

22,581

43,507
33,154

33,145

1970 1980 1990 2000

Population
Housing Units
Households

Exhibit 5-1:  County of Maui Population, Housing Units and 
Households, 1970 to 2000 
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Exhibit 5-2:  West Maui Population, Housing Units and Households, 
1970 to 2000 

5.1.2. Population and Housing Trends 

Between 1970 and 2000, both Maui County and West Maui experienced significant 
growth in population and housing units, and a related increase in households.  In this 30-year 
period, Maui County’s population increased, from 46,156 persons to 128,094 persons.  West 
Maui’s population significantly increased over three times, from 5,524 persons in 1970, to 
17,967 persons in 2000.  
Exhibits 5-1 and 5-2 illustrate 
the historic growth in 
population, housing and 
households in Maui County and 
West Maui from 1970 to 2000. 

West Maui in particular 
has seen strong population and 
housing gains in the 1970s.  
Table 5-1 shows that the 
region’s population nearly 
doubled in the 1970s, from 
5,500 persons in 1970 to 
10,300 persons in 1980.  This 
translates into an average 
annual growth rate of 6.4 
percent for West Maui.  At the 
same time, Maui County’s 
population grew at an average 
rate of 4.4 percent.   

West Maui’s housing 
units quadrupled from 1,762 in 
1970 to 7,917 units in 1980, 
which suggests an average 
annual increase of 16.2 percent 
over this ten-year period.  In 
comparison, Maui County’s 
housing units increased at an 
average rate of 9.1 percent per year between 1970 and 1980.  In the 1980s, population 
continued to increase in Maui County and West Maui, and both experienced an average 
annual growth rate of 3.5 percent in that decade.  In 1990, with a population of 14,574 
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persons, West Maui comprised 14 percent of Maui County’s population, up from 12 percent 
in 1980.  The rate of growth slowed in the 1990s in Maui County and West Maui.  West 
Maui’s population grew to 17,967, which represents an average annual growth rate of 2.1 
percent.  Maui County’s average annual growth rate was 2.5 percent between 1990 and 2000.   

Table 5-1:  Population, Housing Units and Households in 
Maui County and West Maui, 1970 to 2000 

 
Recent Trends 

According to the 2006 “Socio-Economic Forecast, The Economic Projections for the 
Maui County General Plan 2030” prepared by the Maui County Planning Department, in 
2005, Maui County had an estimated projected resident population of about 140,000 persons, 
and West Maui had an estimated population of about 19,850 persons.  This represents an 
average annual growth rate for Maui County since the year 2000 of about 1.8 percent, 
reflecting a slower growth trend from 1990 to 2000.  Since 2000, West Maui had an average 
annual growth rate of about 2.1 percent, similar to its growth trend from 1990 to 2000.   

Maui County had about 49,140 estimated projected households, and West Maui had 
about 6,900 estimated households.  This represents an average annual growth rate for Maui 
County of about 2.6 percent since 2000 reflecting a slightly slower growth trend from 1990 to 
2000.  West Maui had an average annual growth rate since 2000 of about 2.9 percent that 
reflects a slightly higher growth trend from 1990 to 2000.   

5.1.3. Demographic Information 

Table 5-2 shows most of the population growth in West Maui between 1990 and 2000 
occurred in the Honokohua to Kaanapali Census Tract (CT) 315, where a 63 percent increase 
was experienced.  In 2000, 8,766 persons lived in this area, accounting for 48 percent of West 
Maui’s population. 

Percentage 
change

Average 
annual 

rate

Percentage 
change

Average 
annual 

rate

Percentage 
change

Average 
annual 

rate
Population 46,156 70,991 53.8% 4.4% 100,374 41.4% 3.5% 128,094 27.6% 2.5%
Housing Units 13,922 33,154 138.1% 9.1% 42,160 27.2% 2.4% 56,377 33.7% 2.9%
Households 12,783 22,581 76.6% 5.9% 33,145 46.8% 3.9% 43,507 31.3% 2.8%

Population 5,524 10,284 86.2% 6.4% 14,574 41.7% 3.5% 17,967 23.3% 2.1%
Housing Units 1,762 7,917 349.3% 16.2% 7,739 -2.2% -0.2% 10,431 34.8% 3.0%
Households 1,612 3,472 115.4% 8.0% 4,868 40.2% 3.4% 6,031 23.9% 2.2%

2000

              Maui County

           West Maui

1990 - 20001970-1980 1980-1990

1970 1980 1990
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 Population 100,374 14,574 9,189 5,385 128,094 17,967 2,492 2,433 4,276 8,766

Under 5 years 7.8% 7.1% 7.3% 6.9% 6.7% 6.8% 5.7% 5.7% 6.5% 7.6%
5 to 17 years 19.0% 15.1% 16.8% 12.2% 18.8% 15.3% 12.7% 15.5% 19.6% 13.9%
18 to 44 years 44.0% 50.5% 47.2% 56.2% 38.7% 43.8% 44.1% 44.6% 39.5% 45.7%
45 to 64 years 17.9% 17.3% 17.8% 16.4% 24.4% 23.8% 24.8% 23.5% 22.2% 24.5%
65 or older 11.3% 9.9% 10.8% 8.2% 11.4% 10.2% 12.7% 10.6% 12.2% 8.3%

Median Age 33.4          N/A 32.3 33.3 36.8          N/A 37.5 35.6 35.4 36.2

Caucasian* 39.6% 44.7% 31.8% 66.7% 33.9% 41.7% 47.7% 29.8% 12.5% 57.60%
Chinese* 2.2% 1.3% 1.4% 1.2% 0.9% 0.9% 1.1% 1.2% 0.7% 0.81%
Filipino* 20.3% 24.5% 32.9% 10.3% 17.0% 20.5% 7.1% 26.8% 46.3% 9.88%
Japanese* 17.0% 11.4% 14.4% 6.3% 10.1% 6.2% 9.0% 8.7% 8.4% 3.68%
Hawaiian* 15.8% 11.4% 13.0% 8.9% 8.9% 6.0% 8.0% 9.9% 5.4% 4.70%
Other** 5.1% 6.6% 6.6% 6.7% 29.1% 24.7% 27.2% 23.7% 26.5% 23.33%

Number 33,145 4,868 2,683 2,185 43,507 6,031 988 646 1,000 3,397
Average Size 2.99          N/A 3.38 2.39 2.91          N/A 2.51 3.77 4.28 2.58

Number 42,160 7,739 3,013 4,726 56,377 10,431 1,363 691 1,029 7,348
Occupied 33,145 4,868 2,683 2,185 43,507 6,031 988 646 1,000 3,397
      by owner 57.6% 47.3% 50.5% 43.4% 57.6% 51.4% 35.4% 61.3% 66.5% 49.7%
      by renter 42.4% 52.7% 49.5% 56.6% 42.4% 48.6% 64.6% 38.7% 33.5% 50.3%

Vacant 9,015 2,871 330 2,541 12,870 4,400 375 45 29 3,951
Seasonal,  
recreational  as  
% of total  
vacant units 65.9% 76.5% 59.7% 78.7% 75.7% 84.1% 80.5% 46.7% 17.2% 85.3%

*   indicates that the 2000 numbers identify those who claim one race only
** indicates that the 2000 number identifies those who claim one or more races

Data Source: Census 1990, Summary Tape File 1A and Census 2000 Summary Tape File 1A

Households

Housing Units 

CT 314.03  
Mauka Lahaina -  
Papawai Point 

CT 315 
Honokohau - 

Kaanapali

Age

Ethnicity

1990 2000

Total  
West  
Maui 

Total 
West 
Maui

Maui  
County 

   CT 314  
North Lahaina -  
Papawai Point 

Maui 
County

   CT 315 
Honokohau - 

Kaanapali

CT 314.01 
Lahaina 
Town

CT 314.02 
North 

Lahaina

Table 5-2: Selected Demographic Characteristics for 
Maui County and West Maui, 1990 to 2000 

 

In North Lahaina to Papawai Point, which includes Lahaina Town and the communities 
mauka and south of Lahaina Town, the population remained stable.  The combined 2000 
population from CT 314.01 through 314.03 is only 12 persons more than the 1990 population 
for CT 314.  In this area about 46.5 percent, or 4,276 persons, lived in Mauka Lahaina to 
Papawai Point in 2000.  Twenty-seven (27) percent, or 2,492 persons, lived in Lahaina Town, 
and 26 percent, or 2,433 persons, lived in communities between Lahaina Town and Kaanapali 
in 2000.  These figures show that, in the 1990s, there was a significant shift in population 
from the Lahaina area to the newer communities in Kaanapali and Kapalua.  North Lahaina - 
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Papawai accounted for 63 percent of the West Maui population in 1990, but its proportion 
decreased to 51 percent in 2000. 

Age 

In Maui County, the age of the overall population increased between 1990 and 2000.  In 
that decade, the median age increased from 33.4 to 36.8 years with decreases in the 17 years 
and younger and 18 to 44 year population categories.  At the same time, there was an increase 
in the 45 to 64 year population bracket.  The elderly category of 65 years and older remained 
relatively stable. 

West Maui generally followed this aging trend.  The 17 years and younger category 
remained fairly stable between 1990 and 2000.  The 18 to 44 years bracket experienced a 
decrease of 6.7 percent, and the 45 to 64 years category increased by 6.5 percent.  The 65 
years and older category remained relatively stable. 

The significant population increase in the Honokohau to Kaanapali region contributed to 
these aging trends.  The working age population aged, where there was a 10.5 percent 
decrease in the 18 to 44 age bracket and a 5.8 percent increase in the 45 to 64 year age 
bracket.  Further, the 65 and older category increased by 3.9 percent. 

Ethnicity 

In 1990, census respondents were required to select a single ethnic category.  In 2000, 
multi-ethnic respondents were allowed to select the appropriate number of categories.  
Ethnicity statistics from these two periods are not comparable, and comparisons are confined 
to same year statistics.  

In 1990, the largest ethnic category in both Maui County and West Maui was Caucasian.  
Caucasians accounted for 44.7 percent of the West Maui population, followed by those of 
Filipino ancestry at 24.5 percent.  In 2000, the largest ethnic group in both Maui County and 
West Maui continued to be Caucasian as they accounted for 41.7 percent of West Maui’s 
population.  Within West Maui, the communities exhibited distinct ethnic characteristics in 
2000, as follows: 

● Honokohua – Kaanapali: Caucasians made up a significant 57.6 percent, followed 
by those of other and mixed ethnicity (23.3 percent) and of Filipino ancestry (9.9 
percent). 

● North Lahaina: Caucasians (29.8 percent) and Filipinos (26.8 percent) made up 
over half the population.  Those of other and mixed ethnicity accounted for 23.7 
percent of the population. 
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● Lahaina Town: Caucasians made up the largest ethnic group at 47.7 percent.  
Those of other and mixed ancestry came in second at 27.2 percent, followed by 
Japanese (nine percent), Hawaiians (eight percent), and Filipinos (7.1 percent).  

● Mauka Lahaina – Papawai: The largest ethnic group included those of Filipino 
ancestry at 46.3 percent, followed by those of other mixed ancestry at 26.5 percent.  
This area had the smallest proportion of Caucasians at 12.5 percent. 

5.1.4. Households and Housing Units 

From 1990 to 2000, the number of households in Maui County increased by 10,362 
units, or 31 percent, for a 2000 count of 43,507 households.  At the same time, West Maui 
households increased by 1,163 households, or 23.9 percent, for a 2000 count of 6,031 
households.  Over half of West Maui’s households, or 56 percent, were in the Honokohua – 
Kaanapali area, with 3,397 households. 

The average household size in West Maui decreased slightly from 2.99 persons in 1990 
to 2.91 persons in 2000.  In 2000, the largest households were located in Mauka Lahaina – 
Papawai Point, with an average of 4.28 persons per household.  The smallest households were 
in Lahaina Town, with an average of 2.51 persons. 

In terms of housing units, Maui County’s housing supply increased 31 percent from 
1990 to 2000, for a 2000 supply of 56,377 housing units.  At the same time, West Maui 
experienced a 35 percent increase for a 2000 supply of 10,431 housing units.  The bulk of the 
new housing units were added in the Honokohua – Kaanapali region.  In 2000, the region’s 
7,348 units represented a 55 percent increase and accounted for 71 percent of West Maui’s 
housing supply. 

In the West Maui region, the 2000 occupancy rate was significantly higher in North 
Lahaina (93.5 percent) and Mauka Lahaina – Papawai Point (97.2 percent).  Housing 
occupancy was significantly lower in the Honokohua – Kaanapali area at 46.2 percent. 

The number of units occupied by their owners remained the same for Maui County (57.6 
percent), and increased in West Maui from 47.3 percent in 1990 to 51.4 percent in 2000.  In 
the West Maui region in 2000, owner occupancy ranged from a high of 66.5 percent in Mauka 
Lahaina – Papawai Point to a low of 49.7 percent in Honokohua – Kaanapali. 

The profile of vacant units in both Maui County and West Maui indicate a predominant 
presence of seasonal and recreational units.  Maui County’s seasonal and recreational units 
increased from 66 percent to 75.7 percent between 1990 and 2000.  At the same time, these 
types of units increased from 76.5 percent to 84.1 percent in West Maui.  In the West Maui 
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region, vacant units held for seasonal and recreational use ranged from a high of 85.4 percent 
in the Honokohua – Kaanapali area to a significantly low of 17.2 percent in Mauka Lahaina – 
Papawai Point. 

5.1.5. Economy 

Maui County has transformed over time from a plantation economy to a mixed one.  
With the closing of the Pioneer Mill Company in 1999, the economy is now largely dependent 
on the visitor industry and the numerous resorts that line the shores of West Maui.  Tourism, 
diversified agriculture, construction, and local small businesses have replaced sugar and 
pineapple as the basis of the economy.  Lahaina and the rest of West Maui are especially 
reliant on the visitor industry. 

Most recent data on job growth comes from Maui County’s Socio-Economic forecast 
projections to 2005.  The data is based on the 2000 census, plus new jobs that have been 
allocated in proportion to growth of households, visitor units, newly built space, and 
commercial and industrial space. 

According to the forecast, there were 21,556 total civilian jobs in Lahaina (West Maui) 
in 2005.  The services sector, namely hotels and other services, represented the largest 
percentage of these jobs, with a combined total of 8,665.  The next largest included self-
employed jobs (4,902), followed by trade (4,823), banking/finance (918), and government 
(891). 

5.2. ECONOMIC AND FISCAL FACTORS 

This section discusses both the short and long-term effects of the project on both the 
County and State’s economic and fiscal factors.  Development of the project will have 
different impacts in relation to Maui County and the State of Hawaii.  Construction of the 
project will have a minor positive economic impact, mainly associated with the creation of 
short-term construction related jobs.   

Upon completion of construction, there will no further long-term jobs generated or 
additional State or County agency positions created by this project.  Maintenance of the 
project’s new roadway is expected to be accommodated by existing State and County 
personnel, and thus will not require additional government positions to be created.   

Short-Term Construction-Related Jobs  

The estimated construction cost for this project is approximately $110 million of which 
about half of this amount is associated with the realignment of the highway and the Keawe 
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Street extension.  The remainder of the construction cost includes unchanged portion of the 
original Phase 1A alignment south of Kahoma Stream.  As a result, this project will create 
construction jobs.  In the discussions of jobs and income, three broad types are distinguished:   

● Direct jobs are immediately involved with construction of a project or with its 
operations.    

● Indirect jobs are created as businesses directly involved with a project purchase 
goods and services in the local economy.   

● Induced jobs are created as workers spend their income for goods and services.  

Construction of the project will have a positive economic impact associated with the 
creation of short-term construction related jobs.  Direct construction jobs would typically 
consist of on-site laborers, tradesmen, mechanical operators, supervisors, etc.  These new jobs 
created will also generate additional personal income for construction workers.  Personal 
income is defined as the wages paid to the direct construction workers or operational 
employees associated with a development.  It is anticipated that these construction jobs will 
likely be filled by residents from the Island of Maui employed within the construction 
industry.    

Direct construction jobs created will also stimulate indirect and induced employment 
within other industries on the Island such as retail, restaurants, material distributors, and other 
related businesses supporting the construction industry.    

Fiscal Factors  

Fiscal impacts associated with this project will predominantly be associated with short-
term construction activities.  Such effects mainly involve some additional tax revenue 
generated to the State.  Tax revenue sources for the State government are composed primarily 
of general excise taxes (GET) on development costs and construction materials, along with 
corporate income tax, and personal income tax from construction workers and long-term 
permanent jobs.  Construction-related tax revenues are one-time or short-term increases in 
revenue since they are only associated with construction activities.   

The multi-million construction budget expended by the State DOT for construction of 
the project will therefore generate a moderate positive increase in tax revenues to the State.  
County revenues are primarily limited to tax revenues on privately-owned property and 
improvements.  This project is therefore expected to have minimal effect on the current or 
future levels of County tax revenues being generated.   
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The improvements planned for the project will all occur within State-owned property, or 
private property acquired for rights-of-way.  Thus, there would be no County property taxes 
generated from these lands.  This project is not expected to generate any new in-migrant 
residents to the Island of Maui to fill short-term construction-related jobs.  Thus, there will not 
be any impact on State and County operational expenditures for public services serving this 
community and surrounding areas. 

5.3. SOCIAL IMPACT FACTORS 

The proposed project only involves the realignment of a short segment of the Phase 1A 
portion of the Lahaina Bypass Road.  As a result, this realignment should not have a 
significant effect on the projected resident population growth and corresponding housing units 
planned for West Maui.  The short highway realignment will not increase the number of 
housing units and population in the region since those land uses are regulated by the County 
of Maui.  The environmental documents and ROD previously prepared for the entire Lahaina 
Bypass Corridor have addressed that improvement’s impact on population and housing in 
West Maui.  Thus, realigned portion of the bypass should not change the findings from those 
studies.   

The project corridor is surrounded by land under the jurisdiction of the State HHFDC 
which is planning their Villages of Lealii master planned community.  Coordination with 
HHFDC has been occurring and the project corridor is being incorporated into their 
development plans.  Thus, the project is not expected to have a significant impact on their 
development plans or significantly change the amount of housing units incorporated within 
their master planned community.  The actual development plans for this village will be 
finalized and constructed by a developer selected as part of HHFDC’s request for proposal 
process in the future.   

Future development in West Maui would be dictated by the County of Maui via their 
land use policies and entitlements process.  The County’s update of their General Plan and 
subsequent community plan for West Maui would therefore determine the areas designated 
for future growth, the type of land uses allowed in various areas, timeframes for development, 
and other various factors.  Within this framework, guidelines on housing densities and 
population densities may be established. 

The County’s entitlement process and regulations, such as their zoning ordinance, would 
further regulate specific land uses for various parcels.  Thus, decisions and approvals given 
for future developments are controlled by the County of Maui through this process.  The 
project would provide an alternative access route for motorists to travel through this region, 
and travel to and from developments permitted in the area by the County.  However, future 



Chapter 5 Lahaina Bypass Modified Alignment 
Economic and Social Factors Draft Environmental Assessment 
 

5-10 

housing and subsequent population increases associated with such developments would be 
dictated by the County.   

The project will not generate any new in-migrant residents to the Island of Maui which 
would affect the future projected population growth trends.  The planned project 
improvements will not require the acquisition of existing homes and, therefore will not impact 
existing residents in the area.  As discussed earlier in this document, the project area and 
surrounding adjacent area is presently undeveloped, consisting of fallow agricultural land 
formerly used for sugarcane production.   

The project will not have a significant affect in influencing the relocation or in-
migration of new persons to the Island from other islands within or outside the State.  
Although the project will provide an alternative transportation route through the West Maui 
corridor and improve existing traffic congestion, these factors should not significantly 
influence individual decisions to relocate or migrate to the Island from outside the State.  
Such decisions would more appropriately be based upon other economic factors such as job 
opportunities, economic conditions, or future developments permitted by the County of Maui.   

The project will not result in a disproportionately high impact on minority populations 
or low-income populations in the study corridor or immediate surrounding area.  This 
includes both short-term construction-related effects and long-term effects from the operation 
of the highway and Keawe Street.  Since the project area and surrounding adjacent area 
presently consists of fallow agricultural land formerly used for sugarcane production, the 
project improvements will not require the acquisition or displacement of any existing homes.   

The project is not expected to significantly impact the existing character of this Lahaina 
community.  The improvements are intended to realign a short segment of the Phase 1A 
portion of the Lahaina Bypass Road to avoid an archaeological site.  Therefore, the character 
of the project corridor and surrounding area will not be significantly altered from that already 
planned under the original bypass highway alignment.  Impacts associated with the character 
of the community and West Maui were previously addressed under prior environmental 
documents completed for the entire Lahaina Bypass Road improvement.   

5.4. SECONDARY AND CUMULATIVE IMPACTS 

5.4.1. Secondary Impacts 

Secondary effects, otherwise referred to as indirect effects, are described as those effects 
caused by a project, but occur later in time or farther removed in distance than direct impacts 
but are still reasonably foreseeable.  Such effects may include impacts on environmental 
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resources or public facilities that occur as a result of the project’s influence on land use.  
Secondary impact analyses are appropriately concerned with impacts that are sufficiently 
“likely” to occur and not with the speculation of any impact that can be conceived of or 
imagined. 

The proposed project is expected to have minimal secondary impacts on resident 
population, land use patterns, public facilities and infrastructure, and the natural environment.  
The project only involves the realignment of a short section of the Phase 1A bypass highway 
along with Keawe Street from their original alignments already planned for by the State DOT 
and County, respectively.  Thus, secondary issues associated with this project have already 
been addressed and studied in prior environmental documents completed.  This realignment 
project will not significantly change the findings from these documents.   

As discussed earlier in this chapter, changes to land use patterns and future development 
in the surrounding area as well as within West Maui falls under the jurisdiction and control of 
the County of Maui.  The County’s land use policies and entitlements process via the General 
Plan, West Maui Community Plan, and entitlement process under their zoning ordinance 
ultimately controls the developments that are permitted in the region.  Thus, the realignment 
of a short segment of the highway is not expected to significantly cause secondary impacts 
altering County approved land uses and settlement patterns in the area.   

Construction of the project is expected to generate moderate short-term impacts 
associated with these construction activities.  Creation of short-term construction jobs is not 
expected to generate any in-migrating of workers to the Island of Maui to fill these jobs.  It is 
anticipated that qualified local contractors on Maui or within the State of Hawaii would be 
used for the project’s construction.  Therefore, construction of the project should not 
contribute to significant secondary impacts associated with in-migration of workers.   

The project will not have significant secondary impacts on infrastructure facilities since 
there are no existing facilities within the project corridor that will be affected.  The project 
involves highway and roadway improvements that will not generate increased water, sewer, 
or solid waste that necessitate additional off-site infrastructure improvements.  Similarly, the 
project will not have a significant impact on public facilities such as schools, medical 
facilities, and recreational facilities.  The project will have a moderate positive effect for 
emergency service providers by creating an alternative route to use in the event of a traffic 
accident, natural hazard, or other emergency.   
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5.4.2. Cumulative Impacts 

Cumulative impacts are typically defined as the effects on the environment which result 
from the incremental impact of a project when added to past, present, and reasonably 
foreseeable future actions.  The estimation of future impacts is important for cumulative 
impact analysis.  However, the focus must be on “reasonably foreseeable” actions which are 
those that are likely to occur or probable, rather than those that are merely possible or subject 
to speculation.  The prediction of reasonably foreseeable impacts thus requires judgment 
based on information obtained from reliable sources such as adopted plans and similar 
documents.   

The discussion of impacts presented within this document has included the cumulative 
effects associated with the project and other reasonably foreseeable future actions being 
implemented.  Completion of Phase 1A of the bypass highway, including the proposed 
realignment project, is planned for the year 2011.  Within this timeframe, there are no other 
major developments in the immediate vicinity proposed or planned for completion.  The State 
HHFDC is planning their Villages at Leialii development which includes land along the 
project corridor.  However, based upon consultations with that agency, construction 
completion and occupation of phases of that development are not expected for several more 
years.  HHFDC is working on the master plan and is planning to initiate environmental 
studies in 2009.  Thereafter, they would need to obtain entitlements from the County for the 
project.  Thus, occupancy of any homes within that project would be well beyond the 2011 
timeframe. 

With the build-out of the project, cumulative effects were previously addressed under 
the prior environmental documents and ROD completed for the overall Lahaina Bypass 
Corridor.  Future 2020 traffic projections for the entire bypass road are still applicable for this 
realignment project based upon prior discussion in this document.  Thus, the cumulative 
effects of the project in the long term would similarly be the same as that resulting under the 
original Phase 1A alignment.  The project is not expected to significantly change the findings 
from those assessments conducted for environmental documents.  Therefore, the project is not 
expected to result in significant cumulative impacts on the surrounding environment.   
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6. INFRASTRUCTURE, UTILITIES AND PUBLIC FACILITIES 

This chapter addresses the proposed project’s probable impact on public facilities and 
utilities in the project vicinity. 

6.1. WATER FACILITIES 

The County of Maui, Department of Water Supply (DWS) operates and maintains the 
municipal water systems of the County.  Historically, the DWS has based its planning and 
accounting on the basis of five DWS districts:  Central, Upcountry (sometimes referred to as 
the Makawao district), West Maui (sometimes referred to as the Lahaina district), Molokai, 
and East Maui (sometimes referred to as the Hana district).  The project corridor is located 
within the DWS’s West Maui district.  One DWS water system services the entire West Maui 
district.  DWS divides the West Maui district into four subdistricts as follows: 1) Alaeloa-
Kahana, 2) Honokohau, 3) Honokowai, and 4) Lahaina. 

Municipal water for the West Maui district is supplied from both ground and surface 
water sources.  Water from wells is supplemented by treated surface water supplied by 
facilities near the Kapalua Airport and Lahainaluna High School.  The Lahaina Water 
Treatment Facility, situated above the high school, is located in the project vicinity.  Water 
from Kanaha Stream is treated to produce an average of about 1.6 million gallons a day 
(MGD).   

DWS water storage facilities in the Lahaina area include a 1.5 million gallon (MG) 
storage tank above Wahikuli, a 1.0 MG tank next to the Lahaina Water Treatment Facility, 
and a 0.5 MG tank at the intersection of Lahainaluna Road with Ikena Avenue.  Several miles 
of 12- and 16-inch lines, and two in-line booster stations convey municipal water to customers 
in Lahaina.  

Private water systems also provide domestic water to some areas of West Maui.  Private 
water purveyors include Hawaii Water Corporation and Kapalua Water Company.  Other 
private purveyors provide non-potable irrigation water to agricultural users in the area.  These 
private water systems are not located within the immediate project vicinity.   

There are no existing municipal water lines or facilities located within the project 
corridor or immediate vicinity.  The nearest water system infrastructure includes DWS 
waterlines serving the Kelawea Subdivision south of the project corridor and waterlines 
serving the industrial subdivision makai and west of the project corridor. 
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Probable Impacts on Water Facilities 

There are no existing domestic or municipal water facilities within or near the project 
corridor.  No construction-related, short-term impacts to water facilities are anticipated.  The 
project area consists of undeveloped agricultural land not served by domestic or municipal 
water systems.  Construction activities will not impact the function or utility of any existing 
private or public water infrastructure.  As discussed in Chapter 4, ground water infrastructure 
in the general area of the project includes one abandoned well, six irrigation wells, and two 
municipal wells operated by Maui DWS.  The abandoned well and the six irrigation wells are 
located outside of the project corridor.  The two municipal wells, Waipuka 1 and Waipuka 2, 
are located approximately 0.4 mile mauka and northeast of the project corridor. 

No long-term impacts on water facilities are anticipated as a result of the operation of 
the project.  Landscaping along the highway will be minimal and is not planned to be 
irrigated.  The proposed transportation facility will not generate additional water demand or 
impact the DWS’s water service area or system capacity. 

6.2. WASTEWATER FACILITIES 

The County of Maui, Department of Environmental Management’s Wastewater 
Reclamation Division provides sanitary sewer service for the West Maui region.  Wastewater 
from the Lahaina area is treated at the County’s Lahaina Wastewater Reclamation Facility 
(WRF) located approximately five miles north of the project corridor on the mauka side of 
Honoapiilani Highway.  The Lahaina WRF provides R-1, tertiary-treated recycled water to 
the distribution system serving West Maui. 

Due to limited recycled water storage capacity, the West Maui distribution system for 
recycled water is limited.  The system does, however, serve the County’s largest water reuse 
project, the Kaanapali Resort.  Up to 1.2 million gallons of recycled water is utilized daily for 
golf course and landscape irrigation.  There are plans to expand the distribution system to 
provide R-1 water to condominiums and hotels in the Kaanapali area.   

The project corridor is located beyond the limits of the County’s existing wastewater 
collection system.  The existing wastewater collection system services the Kelawea 
subdivision area and other developments concentrated along Honoapiilani Highway.  There 
are no existing wastewater facilities or infrastructure within the project corridor, and there are 
no immediate plans by the County to extend service to the project corridor. 
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Probable Impacts on Wastewater Facilities 

As there are no existing wastewater collection or treatment facilities within the project 
corridor or immediate project vicinity, the proposed project is not expected to cause short- or 
long-term impacts to wastewater infrastructure.  Short-term construction activities will not 
impact the function or utility of any existing wastewater facilities.  The project involves 
transportation infrastructure improvements that will not generate additional wastewater flows 
or impact the County’s service of the area.  The long-term operation of the project will not 
generate additional demand for wastewater facilities.   

6.3. DRAINAGE FACILITIES 

The project corridor straddles the Kahoma Watershed and the Kauaula Watershed (see 
Section 4.7 for description of watershed areas).  The coastal area is relatively flat and has 
been developed with various residential, resort, industrial, and commercial uses.  The area 
above the developed flatland to about the 1,400-foot elevation is gently sloping and was 
formerly used for growing sugar cane.   

Runoff generated in the former sugar cane fields above Lahaina town sheet flows 
downstream into numerous small drainageways, then travels through culverts in Honoapiilani 
Highway to Lahaina town.  The storm drain system in Lahaina town consists of short, limited 
capacity culverts that discharge to the ocean.  Runoff also ponds in low spots, dissipating 
through infiltration or evaporation.  The existing drainage tributary area affected by the 
project is estimated to be about 126 acres.  This includes upstream off-site runoff that sheet 
flows across the project area.  The estimated runoff is currently about 116 cubic feet per 
second (cfs).   

There are no existing drainage facilities located within the project corridor.  In the 
project vicinity, the County operates and maintains an underground storm drain system 
serving the Kelawea subdivision.  Drainage facilities situated along Ikena Avenue accept 
flows from upstream residences in the Kelawea Mauka subdivision.  The drainage system 
outlets to Kahoma Stream via an open ditch that extend along the undeveloped portion of the 
Ikena Avenue right-of-way. 

The proposed project includes a bridge crossing mauka of the Kahoma Stream flood 
control channel.  Completed in 1990, the Kahoma Stream flood control project consists of a 
5,415 foot concrete channel, a debris basin, offshore rubble apron, and three pre-stressed 
concrete bridges to provide crossings for Front Street, Honoapiilani Highway, and Oil Road.  
The debris basin design volume is 54,000 cubic yards, with a flood level protection discharge 
of 15,200 cfs at the stream mouth. 
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Probable Impacts on Drainage Facilities 

The project is not expected to cause significant short-term impacts on existing drainage 
facilities or drainage conditions in the project area.  No long term impacts are anticipated to 
drainage facilities or natural drainage ways.  The proposed project will not significantly alter 
or adversely effect drainage patterns associated with any perennial streams and will not 
impact surface water resources in the surrounding area.   

The project improvements will inevitably result in an estimated 35-cfs increase in 
surface runoff due to the installation of impervious materials.  Including the current runoff 
from the project area, the estimated total runoff is approximately 151 cfs.  These changes are 
not expected to significantly impact existing drainage facilities or drainage conditions.  The 
proposed project will comply with federal, State, and County requirements to address 
drainage and stormwater runoff. 

The project design provides for an underground storm drain system to accommodate 
drainage flows from the proposed project.  The highway will be sloped to drain water off the 
travelway and onto the highway’s shoulders.  Storm water will be collected via drainage 
inlets.  Storm water will not be allowed to sheetflow over the side of the bridge to be 
constructed over Kahoma Stream.  Surface runoff from the bridge will be directed to the 
project’s underground storm drain system, which will outlet to Kahoma Stream at a point 
mauka of the bridge.  Drainage improvements installed along the northwestern portion of the 
project corridor will be integrated with the planned storm drain system for the County’s 
Keawe Street extension project.  Design of drainage improvements will be completed in 
consultation with the County of Maui, Department of Public Works (DPW).   

About 4.5 cfs of the project-related increase in runoff will be discharged into Kahoma 
Stream.  However, DOT’s Lahaina Bypass Road Phase 1A project is being designed to 
decrease the amount of runoff discharged to Kahoma Stream.  Therefore, even with the 
additional 4.5 cfs discharge from the proposed project, there will be an overall reduction in 
discharges to Kahoma Stream in the project vicinity. 

About 8.5 cfs of runoff from the project will be retained within retention basins located 
along the future sections of the bypass highway.  Near the proposed intersection with Keawe 
Street, retention basins will be provided to retain about 16.0 cfs of increased runoff.  Drywells 
may also be considered for runoff disposal, and this determination will be confirmed during 
the project’s design.  The remaining 6.0 cfs of increased runoff will be directed to a retention 
basin located near the current terminus of Keawe Street, with overflow directed to the existing 
storm drain system in Keawe Street.   
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The project will cause short-term construction-related impacts to the unchannelized 
portion of Kahoma Stream mauka of the Kahoma flood control project (see Chapter 4 for 
further discussion).  Temporary shoring towers in the Kahoma Stream channel will be 
required to support the construction of the proposed bridge crossing.  The design of the 
temporary shoring towers will be coordinated with the County DPW and the Department of 
Army, Corps of Engineers (ACOE).  Preliminary jurisdictional determination has been 
received from the ACOE regarding Department of the Army permit requirements.  A permit 
from the ACOE will not be required for this project. 

The incremental construction of the bridge crossing and shoring towers will require the 
use of vehicles and equipment in the stream channel, including excavators, dump trucks, 
loaders, bulldozers, flat bed trucks, compactors, concrete trucks, concrete pump vehicles, 
mobile cranes, and pile drivers and/or drill rigs.  Erosion control measures will be installed as 
required.  The existing access road to the Kahoma Stream Flood Control project will be used 
to move vehicles and equipment in and out of the stream channel.  The contractor will have an 
evacuation plan to be implemented in a flash flood event.  

At ultimate build-out of future phases of the Lahaina Bypass Road project, a second 
bridge crossing of Kahoma Stream will be installed in the project corridor.  Design and 
construction of this second bridge will be coordinated with the appropriate agencies at that 
time.   

6.4. ELECTRICAL, TELEPHONE AND CATV SERVICE 

Electrical, telephone, and cable television (CATV) services for the West Maui region 
are provided by Maui Electric Company, Ltd. (MECO), Hawaiian Telcom, and Oceanic Time 
Warner Cable, respectively. 

There are no existing electrical, telephone, and cable television lines within the project 
corridor.  Such infrastructure is planned to the southwest of the project corridor in the vicinity 
of the County’s Keawe Street extension project. 

Probable Impacts on Utilities 

The project should not have a significant impact on electrical, telephone, or cable 
services.  There are no existing utilities requiring relocation from the project corridor.  The 
project involves transportation infrastructure improvements that will not generate increased 
demand for telephone or cable television services. 
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The proposed project will require street lights along acceleration and deceleration lanes 
and at the intersection with the Keawe Street extension.  Street lighting will conform with 
DOT highway design standards.  Electrical power for street lighting will be provided by 
MECO, and design plan review will be coordinated with the utility company.  The additional 
electrical demand generated for street lighting is not expected to have a significant impact on 
MECO’s existing infrastructure or capacity. 

6.5. TRANSPORTATION FACILITIES 

This section addresses transportation infrastructure in the project corridor and the 
project vicinity.  An assessment of traffic operations was conducted for the new intersection 
of the realigned bypass highway with Keawe Street to determine future operational conditions 
in the year 2011 with completion of the Phase 1A portion and at ultimate build-out.  With the 
project, the intersections of Honoapiilani Highway with Lahainaluna Road and Keawe Street 
would provide the main access routes to the bypass highway project corridor.  Discussion of 
these intersections with the build-out of the highway to four lanes is provided based upon 
available 2020 projections and traffic analysis conducted for a Record of Decision document 
issued for the Final Supplemental EIS for the Lahaina Bypass.   

The highway capacity analysis for the project was based upon procedures presented in 
the “Highway Capacity Manual”, Transportation Research Board, 2000, and utilizes the 
“Synchro” software, developed by Trafficware.  The analysis was based on the concept of 
Level of Service (LOS).  LOS is a quantitative and qualitative assessment of traffic 
operations.  Levels of Service are defined by LOS “A” through “F”.  LOS “A” represents 
ideal or free-flow traffic operating conditions and LOS “F” unacceptable or potentially 
congested traffic operating conditions.   

6.5.1. Existing Transportation Facilities 

There are no existing public roadways within the project corridor.  The public roadway 
system in the vicinity of the project includes both State and County roadway facilities.  
Honoapiilani Highway serves as a major collector roadway through central Maui and along 
the northwest coast of the island from its origin in Wailuku to its terminus near the north 
shore of Maui.  This arterial highway is the only improved roadway linking West Maui with 
the rest of the island.  Limited access around the north coast of the island to Waihee is 
possible via an unimproved segment of highway.   

In the vicinity of the project corridor, Honoapiilani Highway is generally linked to east-
west (mauka-makai) roadways that serve the surrounding residences, resort areas, agricultural 
lands, and commercial areas.  County roadways near the project corridor that provide access 
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to residential and commercial uses in the area include Kapunakea Street, Keawe Street, 
Papalaua Street and Lahainaluna Road.  Other nearby roadways includes the residential streets 
serving the Kelawea Subdivision to the south of the project corridor.  Figure 6-1 includes a 
graphic showing the surrounding roadways and intersections.   

Area Roadway System 

In the vicinity of the proposed project, Honoapiilani Highway is primarily a two-way, 
four-lane, undivided State of Hawaii highway generally oriented in the north-south direction.  
At the signalized intersection with Kapunakea Street on the northern end of the project area, 
both approaches of the highway have an exclusive left-turn lane, one through lane, and a 
shared through and right-turn lane.   

Kapunakea Street is generally a two-lane, two-way County roadway that originates near 
the coast at Front Street and continues northeast past the intersection with the highway to its 
terminus at Nahale Place.  At the intersection with Honoapiilani Highway, the westbound 
approach of Kapunakea Street has an exclusive left-turn lane and a shared through and right-
turn lane while the eastbound approach includes a shared left-turn and through lane, and an 
exclusive right-turn lane.  

South of the intersection with Kapunakea Street, Honoapiilani Highway intersects 
Keawe Street and the Lahaina Cannery Mall driveway.  At this signalized intersection, the 
northbound approach of the highway has exclusive turning lanes and two through lanes while 
the southbound approach has an exclusive left-turn lane, one through lane, and a shared 
through and right-turn lane.  Keawe Street is generally a two-lane, two-way County roadway 
that provides access to an adjacent industrial area.  At the intersection with the highway, the 
Keawe Street approach has an exclusive right-turn lane and a shared left-turn and through 
lane.  The eastbound approach of this intersection is comprised of the Lahaina Cannery Mall 
driveway which has an exclusive right-turn lane and a shared left-turn and through lane. 

At the southern end of the project study area, Honoapiilani Highway intersects 
Lahainaluna Road.  At this signalized intersection, both approaches of the highway have an 
exclusive left-turn lane, one through lane, and a shared through and right-turn lane.  
Lahainaluna Road is a predominately two-lane, two-way County roadway generally oriented 
in the east-west (mauka-makai) direction between its origin at Front Street and its terminus 
near Lahainaluna High School.  At the intersection with the highway, the westbound approach 
has exclusive turning lanes and one through lane while the eastbound approach has an 
exclusive left-turn lane and a shared through and right-turn lane. 
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Existing Traffic Volumes 

Manual intersection turning movement count surveys and field observations of traffic 
conditions in the vicinity taken in September 2007 were available, and provide information on 
existing traffic conditions.  The following intersections are discussed: 

• Honoapiilani Highway, Keawe Street, Lahaina Cannery Mall Driveway 
• Honoapiilani Highway and Lahainaluna Road 

The morning peak hour of traffic generally occurs between 7:00 AM and 8:00 AM in 
the project vicinity and represents commuter, as well as, school-related traffic.  In the 
afternoon, the peak hour of traffic generally occurs between the hours of 3:00 PM and 4:00 
PM in the project vicinity.  Although the peak hours of traffic generally occur around the 
same time periods at each of the study intersections, the absolute commuter peak hour time 
periods for each intersection may differ slightly as shown in Table 6-1.  Figure 6.2 graphically 
shows the existing peak hour volumes at these intersections.   

Table 6-1:  Peak Hours of Traffic 

Intersection AM Peak PM Peak 

Honoapiilani Hwy/ Keawe St/Lahaina 
Cannery Mall Dwy 7:00 AM-8:00 AM 3:15 PM-4:15 PM 

Honoapiilani Hwy/ Lahainaluna Rd 7:00 AM-8:00 AM 3:00 PM-4:00 PM 

Honoapiilani Highway with Keawe Street / Lahaina Cannery Mall Driveway 

At the intersection with Keawe Street and the Lahaina Cannery Mall driveway, 
Honoapiilani Highway carries 1,341 vehicles northbound and 1,222 vehicles southbound 
during the AM peak period.  During the PM peak period, traffic volumes are higher with 
1,485 vehicles traveling northbound and 1,511 vehicles traveling southbound.   

The critical movements on the highway approaches of the intersection are the 
northbound left-turn and southbound through and right-turn traffic movements which operates 
at LOS “D” during both peak periods of traffic.  Traffic queues periodically formed on the 
highway approaches of the intersection with the most significant queuing occurring during the 
PM peak period.  Average queue lengths of 8 to 10 vehicles were observed on both 
approaches during this peak period.  Most of these queues cleared the intersection after each 
traffic signal cycle change, but occasionally vehicles had to wait for more than one traffic 
signal cycle length. 



LA
H

A
IN

A 
B

Y
PA

S
S

 M
O

D
IF

IE
D

 A
LI

G
N

M
E

N
T

S
ta

te
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n,

 H
ig

hw
ay

s 
D

iv
is

io
n

FI
G

U
R

E 
6-

2
EX

IS
TI

N
G

 T
R

A
FF

IC
 V

O
LU

M
ES



Lahaina Bypass Modified Alignment Chapter 6 
Draft Environmental Assessment Infrastructure, Utilities and Public Facilities 
 

6-11 

The Keawe Street approach of the intersection carries 65 and 116 vehicles westbound 
during the AM and PM peak periods, respectively.  The traffic movements on the Keawe 
Street approach operate at LOS “D” during both peak periods of traffic.  Traffic queues 
periodically formed on the Keawe Street approach of the intersection with average queue 
lengths of 1 to 2 vehicles observed during the AM and PM peak hours of traffic.  These 
queues were observed to clear the intersection after each traffic signal cycle change during 
both peak hours of traffic. 

The eastbound approach of the intersection is comprised of the Lahaina Cannery Mall 
driveway which carries 97 vehicles and 281 vehicles eastbound during the AM and PM peak 
periods, respectively.  The traffic movements on the driveway approach of the intersection 
also operate at LOS “D” during both peak periods.  Traffic queues periodically formed on the 
driveway approach of the intersection with average queue lengths of 3 to 5 vehicles were 
observed during the AM and PM peak hours of traffic.  These queues were observed to clear 
the intersection after each traffic signal cycle change during both peak hours of traffic. 

Honoapiilani Highway with Lahainaluna Road 

At the intersection with Lahainaluna Road, Honoapiilani Highway carries 885 vehicles 
northbound and 995 vehicles southbound during the AM peak period.  During the PM peak 
period, the overall traffic volume is slightly higher with 928 vehicles traveling northbound 
and 998 vehicles traveling southbound.  The critical movements on the highway approaches 
of the intersection are the northbound through and right-turn traffic movement and the 
southbound left-turn traffic movement which operate at LOS “D” during both peak periods.   

Traffic queues periodically formed on the highway approaches of the intersection with 
the most significant queuing occurring on the southbound approach of the intersection.  
Average queue lengths of 8 to 10 vehicles were observed on this approach during both peak 
periods with queues occasionally extending through the upstream intersection with Papalaua 
Street.  Most of these queues cleared the intersection after each traffic signal cycle change, but 
occasionally vehicles had to wait for more than one traffic signal cycle length. 

The Lahainaluna Road approaches of the intersection carry 315 vehicles eastbound and 
817 vehicles westbound during the AM peak period.  During the PM peak period, the overall 
traffic volume is less with 290 vehicles traveling eastbound and 499 vehicles traveling 
westbound.  The critical movements of the Lahainaluna Road approaches are the westbound 
left-turn and right-turn traffic movements which operate at LOS “D” during both peak 
periods.   



Chapter 6 Lahaina Bypass Modified Alignment 
Infrastructure, Utilities and Public Facilities Draft Environmental Assessment 
 

6-12 

Traffic queues periodically formed on the Lahainaluna Road approaches of the 
intersection with average queue lengths of 5 to 7 vehicles observed on both approaches during 
the AM and PM peak hours of traffic.  Most of these queues cleared the intersection after each 
traffic signal cycle change, but occasionally vehicles had to wait for more than one traffic 
signal cycle length. 

6.5.2. Projected Traffic Conditions 

A discussion of projected traffic conditions is provided below, assuming the completion 
of Phase 1A of the Lahaina Bypass project by 2011.  Projected traffic conditions assuming 
year 2020 completion of the ultimate build-out of the Lahaina Bypass are also discussed. 

Phase 1A Projected Traffic 

Phase 1A of the Lahaina Bypass project is intended to provide an alternate route for 
vehicles traveling to and from the Kelawea residential subdivision and schools located up the 
slopes mauka of Honoapiilani Highway.  This project would thereby divert some local trips 
from the intersection of Honoapiilani Highway with Lahainaluna Road to the highway’s 
intersection with Keawe Street.  As such, a portion of the trips currently utilizing 
Honoapiilani Highway and Lahainaluna Road in the vicinity of the project were assumed to 
divert to Keawe Street with the project.   

Utilizing available traffic count data in the vicinity collected in September 2007 and an 
assumed conservative annual growth of traffic of 2.0 percent per year, Phase 1A of the bypass 
is estimated to carry approximately 405 vehicles during the AM peak period upon completion 
of the project, 273 vehicles traveling northbound and 132 vehicles traveling southbound.  
During the PM peak period, the roadway is expected to carry approximately 266 vehicles, 159 
vehicles traveling northbound and 107 vehicles traveling southbound.   

Lahaina Bypass Build-Out Projected Traffic  

Upon build-out of the highway, year 2020 traffic projections for the Lahaina Bypass 
Road project developed under the Final Supplemental EIS and Record of Decision issued 
would be applicable to the intersections in the project area.  The project only involves the 
realignment of a section of the highway to avoid a historic site.  Therefore, year 2020 
projected traffic volumes developed for the original bypass highway alignment, Honoapiilani 
Highway, and County roadways of Lahainaluna Road and Keawe Street should generally 
remain the same under the proposed realignment project.  Figure 6-3 graphically shows the 
projected volumes at this intersection by turning movements for the study year of 2020.   
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The completed bypass near Keawe Street is expected to carry approximately 1,785 
vehicles during the AM peak period with 1,300 vehicles traveling northbound and 485 
vehicles traveling southbound.  During the PM peak period, the highway is expected to carry 
approximately 2,065 vehicles, 1,065 vehicles traveling northbound and 1,000 vehicles 
traveling southbound (ATA, September 2003). 

Honoapiilani Highway at the Keawe Street intersection is estimated to carry 
approximately 1,940 vehicles during the AM peak period with 1,080 vehicles traveling 
northbound and 860 vehicles traveling southbound.  During the PM peak period, the highway 
is expected to carry approximately 2,770 vehicles, 1,190 vehicles traveling northbound and 
1,580 vehicles traveling southbound.   

Keawe Street is estimated to carry approximately 625 vehicles during the AM peak 
period with 175 vehicles traveling eastbound (mauka) and 450 vehicles traveling westbound 
(makai).  During the PM peak period, the County roadway is expected to carry approximately 
750 vehicles, 355vehicles traveling mauka and 395 vehicles traveling makai.   

Lahainaluna Road is estimated to carry approximately 1,045 vehicles during the AM 
peak period with 575 vehicles traveling eastbound (mauka) and 470 vehicles traveling 
westbound (makai).  During the PM peak period, the County roadway is expected to carry 
approximately 1,125 vehicles, 495vehicles traveling mauka and 630 vehicles traveling makai 
(ATA, September 2003).   

6.5.3. Probable Traffic Impacts  

Traffic Impacts with Phase 1A Implemented 

The original alignment of Phase 1A of the bypass required northbound vehicles along 
this highway segment to turn left onto Keawe Street at its northern terminus.  This highway 
would only have two lanes (one in each direction).  Similarly, vehicles along the two-laned 
Keawe Street would have been required to turn right to access the bypass highway before 
traveling southbound toward Launiupoko.  However, these turning movements would be 
unhindered since an opposing stream of traffic is not expected until further segments of the 
bypass (Phase 1C) are completed in the future.   

Although the realignment of Phase 1A of the bypass is expected to relocate the 
intersection with Keawe Street further west, traffic operations at the intersection are expected 
to remain similar to that with the original intersection alignment since vehicles would still be 
allowed to freely execute their turning movements at the intersection.  As such, the proposed 
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realignment is not expected to have a significant impact on traffic operations at the new 
T-intersection of the bypass highway with Keawe Street under the Phase 1A development. 

Traffic Impacts with Highway Build-Out 

An assessment of the intersection of the bypass highway with Keawe Street was 
conducted utilizing the projected traffic volumes for that intersection from the prior Final 
Supplemental EIS and Record of Decision to determine if the proposed realignment project 
would result in any additional impacts.  The realigned intersection is expected to be a 
signalized T-intersection with the bypass highway comprising the south and east legs of the 
intersection and Keawe Street comprising the western leg of the intersection.  The northbound 
approach of the bypass is expected to have an exclusive left-turn lane and two exclusive right-
turn lanes while the westbound approach is expected to have two exclusive left-turn lanes 
(toward Launiupoko) and one through lane (to Keawe Street).  The Keawe Street approach is 
expected to have one through lane (to highway) and an exclusive right-turn lane.  Figure 6-4 
shows the conceptual layout of this intersection.   

The projected Year 2020 AM and PM peak hour traffic operating conditions at the 
intersection of the bypass with Keawe Street are summarized in Table 6-2.  The levels of 
service under the original intersection configuration are provided for comparison purposes. 

 

Table 6-2:  Year 2020 Levels-of-Service Analysis Results for 
Realigned Lahaina Bypass with Keawe Street 

AM Peak PM Peak Lane Group For 
Original Highway 
Alignment 

Lane Group For 
Realigned Highway 
Alignment 

Original 
LOS 

Realigned 
LOS 

Original 
LOS 

Realigned 
LOS 

Bypass Highway     
Northbound (LT) Northbound (LT) B B C C 
Northbound (TH) Northbound (RT) A A A A 

Southwest (LT) B B Southbound (TH/RT) 
Southwest (TH) 

C 
A 

C 
A 

Keawe Street     
Eastbound (LT) Eastbound (TH) C B C C 
Eastbound (RT) Eastbound (RT) A C B C 

Overall B A B B 
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At the intersection of the bypass highway with Keawe Street, traffic operations with the 
proposed realignment are expected to be similar to those with the original highway alignment 
and intersection configuration as shown on Table 6-2.  The northbound approach of the 
bypass is expected to operate at LOS “B” or better during the AM peak period and LOS “C” 
or better during the PM peak period while the southwest bound (formerly southbound) 
approach is expected to operate at LOS “B” or better during both peak periods.  Similarly, the 
eastbound approach of Keawe Street is expected to operate at LOS “C” or better during both 
peak periods.  Overall, the intersection is expected to operate at LOS “A” and LOS “B” 
during the AM and PM peak periods, respectively, with the proposed realignment.  Therefore, 
the realignment project would have minimal impact on traffic conditions.   

Traffic operations at other intersections in 2020 should operate with the same levels-of-
service as assessed under the prior Final Supplemental EIS and Record of Decision issued for 
the entire Lahaina Bypass Road in 2003.  Since the project only involves a realignment of a 
section of the bypass road, the projected traffic volumes using the new highway and existing 
Honoapi‘ilani Highway should generally remain the same.  A traffic study conducted as part 
of the Record of Decision document indicated the intersection of Honoapi‘ilani Highway with 
Keawe Street would operate at LOS C during the AM and LOS D during the PM (ATA, 
September 2003).  Therefore, the realignment project should have minimal impacts on the 
traffic operations of these other intersections.   

6.6. SOLID WASTE 

The County of Maui operates the 55-acre Central Maui Landfill which is located four 
miles southeast of Kahului Airport.  The landfill accepts residential solid waste collected by 
County crews and commercial waste collected by private companies.  The County of Maui 
provides solid waste collection services to single-family residences on a twice-a-week basis.   

The West Maui district is served by a refuse transfer station located approximately eight 
miles south of the project corridor in Olowalu.  The transfer station accepts household refuse 
green waste, and used oil.  Commercial waste is not accepted at this facility.  Waste from the 
transfer station is transported to the Central Maui Landfill by a private contractor. 

Probable Impacts on Solid Waste Facilities 

Construction will include grading activities (cut and fill).  Excavated material will 
generally consist of vegetation, rocks, and other debris encountered during clearing and 
grubbing of the project corridor.  Soil and rock material will be used as fill material elsewhere 
in the project corridor to the extent possible.  It is estimated from design plans that the project 
will result in an excess of excavated material.  This excess material will be stored in 
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designated areas of the project corridor for possible future use in the construction of other 
phases of the Lahaina Bypass Road.  The contractor would be responsible for the maintenance 
of these designated storage areas.   

To a limited extent, short-term construction-related impacts to County solid waste 
facilities are anticipated.  The contractor will be required to remove and properly dispose of 
all construction waste and debris from the project corridor.  A minimal volume of solid waste 
is expected to require disposal at the County landfill.  A National Pollutant Discharge 
Elimination System (NPDES) Permit for Construction Stormwater Activities will be obtained 
for the project; as a condition of the NPDES Permit, the contractor will be required to submit 
a Solid Waste Disclosure Form for Construction Sites to address solid waste disposal. 

Long-term impacts to County solid waste disposal facilities are not expected to result 
from the proposed project.  The operation of the proposed transportation facility will not 
generate additional residential or commercial solid waste.  The project will not affect the 
County’s waste collection service area or roadways used for access by County crews. 

6.7. MEDICAL FACILITIES 

The only major medical facility on the island is Maui Memorial Medical Center, located 
midway between Wailuku and Kahului, approximately 22 miles driving distance from the 
project corridor.  This 231-bed facility provides general, acute, and emergency care services.  
All critical care cases, including those from West Maui, are directed to this facility.  The Maui 
Memorial Medical Center is administered by the Hawaii Health Systems Corporation.  The 
center is staffed by over 1,000 employees, with 200 attending physicians.  The center is 
partially funded by non-profit organizations. 

Private medical care services available in West Maui include Kaiser Permanente 
Lahaina Clinic and the Maui Medical Group.  The Kaiser Permanente Lahaina Clinic is 
located on Wainee Street, makai of Honoapiilani Highway, approximately 1 mile from the 
project corridor.  This clinic offers a wide range of family, specialty and diagnostic services.  
It does not provide acute or emergency care.  The Lahaina clinic of the Maui Medical Group 
is located on Prison Street, makai of Honoapiilani Highway.  The Lahaina Clinic offers 
physician services for internal medicine, family practice, dermatology, hematology, 
neurology, obstetrics and gynecology, occupational medicine, oncology, pediatrics, and 
podiatry.  It also does not provide acute or emergency care.  Figure 6-5 identifies the location 
of these medical facilities along with other public facilities in the area.   
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There are plans to construct a West Maui Hospital and Medical Center on 14.9 acres of 
land adjacent to the Lahaina Civic Center, approximately 1,000 feet north of the existing 
Lahaina Civic Center Complex.  The West Maui Hospital and Medical Center site is located 
approximately two miles north of the project corridor.  The land for the facility was planned 
to be donated by Kaanapali Land Development Corporation.  The proposed facility would be 
a 25 bed critical care hospital, also with 40-bed skilled intermediate care and 40 assisted 
living units.  Notice of the project’s Final Environmental Assessment (HRS Chapter 343) and 
Finding of No Significant Impact was published in the September 23, 2007 issue of The State 
DOH Office of Environmental Quality Control’s periodic bulleting The Environmental 
Notice.   In February 2008, project proponents filed a Certificate of Need with the State 
Health Planning Development Agency of Hawaii. 

Probable Impacts on Medical Facilities 

Construction of the project is not expected to have any short-term impact on existing 
medical facilities.  Area medical facilities are not located in the project vicinity.  Therefore, 
construction activities and related noise and fugitive dust are not anticipated to impact facility 
services or access. 

The project will provide improved vehicular access and circulation within the Lahaina 
district by alleviating traffic congestion.  The project will have a positive long-term benefit to 
medical facilities and emergency services because it will improve traffic conditions and 
facilitate emergency vehicle access.  Emergency vehicle access to the Kelawea subdivision 
and schools mauka of these homes will be improved.  Improved access is also important for 
transporting critical care cases to Maui Memorial Medical Center. 

6.8. RECREATIONAL FACILITIES 

Recreation facilities in the vicinity of the project corridor include several parks, an 
aquatic center, and the Lahaina Civic Center.  Figure 6-5 graphically identifies the location of 
pertinent recreational facilities in the Lahaina area.  There are no existing recreational 
facilities within the project corridor or in the immediate vicinity.  Recreational facilities 
within two miles of the project corridor are described below: 

• Kelawea Mauka Makai Park:  This park is located on a triangular shaped parcel 
located at the corner of Lahainaluna Road and Ikena Avenue.  The park consists of 3.4 
acres with one 20-foot by 250-foot multi-purpose field.   

• Paunau Park:  This small community park of 0.3 acres is located within the lower 
Kelawea subdivision.  The park consists of a picnic area, children’s swings, and a 
multi-purpose field. 
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• Kamehameha Iki:  This is a 1.8 acre park on Front Street consisting primarily of 
grassy lawn.  The park provides access to the ocean for swimming.  It also includes 
one locked canoe club workshop and a sand-pit volleyball court. 

• Lahaina Banyan Court:  Also located on Front Street, this 1.94 acre park is home of 
the oldest banyan tree on Maui.  It serves as the venue for Lahaina arts and craft fairs. 

• Lahaina Aquatic and Recreation Centers:   This large facility includes over 22 acres 
located mauka of Honoapiilani Highway, accessible via Shaw Street.  Facilities 
include a 50-meter competition pool with scoreboard, multi-purpose community 
building and youth center, two ball fields, one regulation size soccer field, one multi-
purpose field, basketball court, gateball court, picnic areas, and children’s playground. 

• Malu Ulu Olelo Park:  This 4.7 acre park accessible from Front Street includes a 
baseball/multi-purpose field, four tennis courts and one basketball court.   

• Lahaina Civic Center:  This 3.8 acre complex includes a gymnasium, social hall, 
amphitheater, and tennis courts.     

• Wahikuli Terrace Park:  Located in the Wahikuli subdivision to the north of the 
project corridor, this 2.2 acre park includes a basketball court, multi-purposed field, 
and sand pit playground set. 

• Wahikuli Wayside Park:  This is an 8.3 acre shoreline park located makai of the 
Lahaina Civic Center providing access to swimming and snorkeling.  Park facilities 
include 26 covered picnic pavilions, 12 barbecue grills, restrooms, and showers.   

Probable Impacts on Recreational Facilities 

The construction and operation of the proposed project should have minimal or no 
impact on any existing recreational facilities in the surrounding vicinity or activities 
conducted at those facilities.  The proposed project is a transportation project and is not 
anticipated to generate additional demand for recreational resources or impact recreational 
opportunities available at existing facilities.  The project corridor consists of former sugarcane 
fields with no history of recreation use. 

The nearest recreational facility to the project corridor is Kelawea Mauka Makai Park, 
located on Ikena Avenue at the intersection with Lahainaluna Road.  This park is situated a 
considerable distance away from the project’s construction area.  As a result, construction 
noise and fugitive dust generated from such activities should not significantly impact that 
park, its facilities, or recreational activities occurring at the park.  Construction activities will 
be scheduled during normal weekday business hours (ex. 8:00 a.m. to 4:00 p.m.) and will 
cause minimal disruptions to most recreational activities at the park, which likely occur 
during after-school hours and on weekends. 
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6.9. EDUCATIONAL FACILITIES 

The State Department of Education (DOE) groups schools into complexes consisting of 
a high school, middle schools, and elementary schools.  The Lahaina complex has four 
member schools which serve all of West Maui.  This complex includes: 1) Lahainaluna High 
School, 2) Lahaina Intermediate School, 3) Princess Nahienaena Elementary School, and 4) 
Kamehameha III Elementary School.   

All four of these schools are located in the Lahaina area within the general vicinity of 
the proposed project.  Figure 6-5 graphically identified the location of these schools.  
Lahainaluna High School, Lahaina Intermediate School, and Princess Nahienaena Elementary 
School are located approximately 2,000 feet northeast (mauka) of the project corridor above 
the Kelawea Mauka Subdivision area.  Vehicular access to these schools is only available 
from Lahainaluna Road.  Kamehameha III Elementary School is located on Front Street, 
makai of Honoapiilani Highway. 

Combined enrollment for the 2007-2008 school year at the three schools situated mauka 
of Kelawea Mauka Subdivision, was 2,235 students.  Enrollment for these three schools is 
projected by the DOE to increase to 2,289 by the year 2013.  Table 6-3 shows the actual and 
projected enrollments for the Lahaina Complex.   

Table 6-3:  Actual and Projected Enrollment, Lahaina Complex 

Actual Enrollment Projected Enrollment 

School  
 

School 
Year  
2007-08 

School 
Year  
2008-09 

School 
Year  
2009-10 

School 
Year  
2010-11 

School 
Year  
2011-12 

School 
Year  
2012-13 

School 
Year  
2013-14 

Lahainaluna High School 996 997 987 988 986 999 998 

Lahaina Intermediate 615 683 671 680 684 686 688 

Princess Nahi’ena’ena 
Elementary 

624 643 618 615 612 608 603 

Kamehameha III 
Elementary 

701 689 740 752 729 763 762 

Total Enrollment 2,936 3012 3,016 3,035 3,011 3,056 3,051 
Source:  Department of Education, 2008. 

Probable Impacts on Educational Facilities 

Construction of the proposed project is expected to have minimal impact on educational 
facilities, staff, and school operations.  The distance of the project corridor from the campuses 
and school buildings should be sufficient to avoid significant disturbances from construction 
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noise and fugitive dust emissions.  The contractor will comply with applicable State DOH 
noise regulations and requirements, and best management practices will be implemented to 
minimize fugitive dust emissions from the construction area. 

Additional vehicles from construction workers will temporarily create additional trips 
along Lahainaluna Road, however, these added vehicles to the roadway are not expected to 
significantly impact vehicular access to and from these schools during the morning commuter 
period.  In the afternoon, construction activities will continue beyond school hours; therefore, 
afternoon school traffic should not be affected. 

Additional demand for educational facilities will not be generated by the proposed 
transportation project.  The project will not place additional demands on school faculty or 
impact school facilities and activities. 

The project is expected to alleviate existing and future traffic congestion along 
Honoapiilani Highway and Lahainaluna Road, which are the only roadways providing 
vehicular access to schools located above the Kelawea subdivision.  The project will benefit 
the public by improving access to and from these schools, particularly during the morning 
commuter period.  Parents and faculty will be able to access schools via Keawe Street and the 
new bypass highway.  Furthermore, in the event of a flood, wildland fire, or other emergency, 
the project will provide an alternative route to safely evacuate students from the schools. 

6.10. POLICE PROTECTION 

The County of Maui Police Department Headquarters is located in Wailuku.  The Police 
Department maintains a substation in the Lahaina Civic Center complex at Wahikuli, 
approximately two miles to the north of the project corridor.  The Lahaina Patrol includes 54 
full-time personnel, including management-level officers and field police officers.  Additional 
personnel consist of public safety aides and administrative support staff. 

Probable Impacts on Police Protection 

The proposed project is not expected to have a significant impact on the Police 
Department’s ability to provide protective services for area residents and the general public.  
Construction of project improvements is expected to have minimal impact on the 
department’s facilities, staff, and police protection capabilities in the area.  Construction 
activities may involve the hiring of off-duty police personnel on a temporary basis for traffic 
control.  However, these services are not expected to significantly impact the department’s 
overall operations. 
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The transportation project is expected to alleviate existing and future traffic congestion 
along Honoapiilani Highway, Lahainaluna Road, and other roadways in the project vicinity.  
The project will benefit the public by improving vehicular access throughout the area.  The 
project will also provide alternate routes for police and emergency service vehicles to safely 
and quickly access the Kelawea subdivision and schools located above.  Improved access will 
help decrease police and other emergency vehicle response times to area residences and 
facilities. 

6.11. FIRE PROTECTION 

Fire protection services are provided by the Maui County Fire Department.  The 
Lahaina area is served by the Lahaina Fire Station, located in the Lahaina Civic Center 
complex, and the Napili Fire Station, located about nine miles to the north of the project 
corridor.  The Lahaina Fire Station includes an engine and a ladder company and is staffed by 
approximately 30 full-time personnel.  The Napili Fire Station consists of an engine company, 
including approximately 15 full-time fire-fighting personnel.  

Probable Impacts on Fire Protection 

The proposed project is not expected to have a significant impact on the Fire 
Department’s ability to provide protective services for area residents and the general public.  
Construction of project improvements is expected to have minimal impact on the 
department’s facilities, staff, and fire protection capabilities in the area. 

The transportation project is expected to alleviate existing and future traffic congestion 
along Honoapiilani Highway, Lahainaluna Road, and other roadways in the project vicinity.  
The project will benefit the public by improving vehicular access throughout the area.  The 
project will also provide alternate routes for fire personnel and other emergency service 
vehicles to safely and quickly access the Kelawea subdivision and schools located above.  
Improved access will help decrease fire and other emergency vehicle response times to area 
residences and facilities.  Consultation with Fire Department staff, along with other 
emergency services providers, indicated support for the proposed project because it will 
improve emergency access to the upper Kelawea subdivision and area schools. 
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7. CONFORMANCE WITH PLANS AND POLICIES 

This chapter discusses the project’s consistency with relevant State and County land use 
plans and policies.  State and County transportation plans are also discussed. 

7.1. STATE LAND USE DISTRICT 

The State Land Use Law, Chapter 205, HRS, is intended to preserve, protect and 
encourage the development of lands in the State for uses that are best suited to the public 
health and welfare of Hawaii’s people.  The State Land Use Commission (LUC) classifies all 
lands in the State of Hawaii into four land use districts:  Urban, Rural, Agricultural, and 
Conservation.  The boundaries of these districts are shown on maps referred to as State Land 
Use District Boundary Maps.   

The LUC’s Land Use District Boundary Map for the Lahaina area indicates that the 
project area is located within the State “Agricultural District” (see Figure 7-1).  Permitted uses 
within the State Agricultural District are prescribed under Title 13, Chapter 205 (Land Use 
Commission), HRS, and the State Land Use Commission’s Administrative Rules prescribed 
under Title 15, Subtitle 3, Chapter 15, HAR.   

Under §15-15-25, HAR, permissible uses within land classified by the Land Study 
Bureau’s detailed land classification as overall productivity rating class A or B shall be those 
uses set forth in section 205-4.5, HRS.  Permissible uses within land classified as overall 
productivity rating class of C, D, E, and U shall be those uses permitted in A and B lands as 
set forth in section 205-4.5, HRS, and also those uses set forth in section 205-2(d), HRS. 

Under the Land Study Bureau’s detailed land classification for the project area, the 
majority of the project corridor has a soil productivity rating of “U,” indicating lands 
designated for urban use.  A section of the project corridor includes lands rated “E,” 
indicating land very poorly suited for agricultural production.  Therefore, permitted uses 
within these classified lands are those uses permitted under A and B lands as set forth in 
section 205-4.5, HRS, and also those uses set forth in section 205-2(d), HRS. 

Under Chapter 205-4.5, HRS, permitted uses consist of “Public, private, and quasi-
public utility lines and roadways, transformer stations, communications equipment buildings, 
solid waste transfer stations, major water storage tanks, and appurtenant small buildings such 
as booster pumping stations, but not including offices or yards for equipment, material, 
vehicle storage, repair or maintenance, or treatment plants, or corporation yards, or other like 
structures” (§205-4.5(a)(7), HRS).  Therefore, the proposed project is a permitted use within 
the Agricultural District because public roadways are permitted under Chapter 205-4.5. 
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7.2. CHAPTER 344, STATE ENVIRONMENTAL POLICY 

The purpose of Chapter 344, HRS, State Environmental Policy is “to establish a state 
policy which will encourage productive and enjoyable harmony between people and their 
environment, promote efforts which will prevent or eliminate damage to the environment and 
biosphere and stimulate the health and welfare of humanity, and enrich the understanding of 
the ecological systems and natural resources important to the people of Hawaii.”  This section 
discusses the project’s consistency with the pertinent goals, policies, and guidelines described 
under Chapter 344, HRS. 

§344-3  Environmental policy.  It shall be the policy of the State, through its programs, 
authorities, and resources to: 

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

 
Discussion:  The proposed project has been identified on State and County plans as 
beneficial to the general welfare of the West Maui community.  The project is 
consistent with this environmental policy as it will conserve the natural resources of 
Maui, including visual and scenic resources.  The project will not have an adverse 
impact on natural resources or the environment, as discussed in previous sections of 
this document.  The project is designed to minimize impacts on the land, and best 
management practices will be implemented during construction to control pollution 
and preserve natural resources. 

2. Enhance the quality of life by: 
(A) Setting population limits so that the interaction between the natural and artificial 

environments and the population is mutually beneficial; 
(B) Creating opportunities for the residents of Hawaii to improve their quality of life 

through diverse economic activities which are stable and in balance with the 
physical and social environments; 

(C) Establishing communities which provide a sense of identity, wise use of land, 
efficient transportation, and aesthetic and social satisfaction in harmony with the 
natural environment which is uniquely Hawaiian; and 
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(D) Establishing a commitment on the part of each person to protect and enhance 
Hawaii’s environment and reduce the drain on nonrenewable resources. 

 
Discussion:  The proposed project is consistent with the above policies regarding 
quality of life.  The proposed project is a transportation project designed to increase 
highway capacity and is not anticipated to generate population growth or create 
additional demand for public facilities or use of natural resources.  The project does 
not involve the construction of any new homes or visitor units.  The project will 
improve traffic conditions in the Lahaina area by providing additional access to 
Honoapiilani Highway via Keawe Street, and improving traffic flow through the 
vicinity, shortening commute times, and improving emergency access.  Short-term 
construction jobs are expected to be filled by Hawaii residents and will not result in 
any in-migration.  Additional short-term jobs and indirect benefits are anticipated in 
retail and construction-related industries and businesses.   

§344-4  Guidelines.  In pursuance of the state policy to conserve the natural resources and 
enhance the quality of life, all agencies, in the development of programs, shall, insofar as 
practicable, consider the following guidelines: 

1. Population. 
(A) Recognize population impact as a major factor in environmental degradation and 

adopt guidelines to alleviate this impact and minimize future degradation; 
(B) Recognize optimum population levels for counties and districts within the State, 

keeping in mind that these will change with technology and circumstance, and 
adopt guidelines to limit population to the levels determined. 

 
Discussion:  The proposed project is intended to increase highway capacity and will 
not affect the existing or future resident population or cause the establishment of new 
communities.  The project does not involve the construction of dwelling units, hotel or 
short-term accommodations, or other permanent or temporary housing.  Future 
population growth within the West Maui district is guided by the West Maui 
Community Plan’s designation of two areas major master planned affordable housing 
developments: Villages at Leialii and Puukolii Village.  Short-term construction jobs 
and construction-related jobs are expected to be filled by Hawaii residents and will not 
cause in-migration. 
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2.  Land, water, mineral, visual, air, and other natural resources. 
(A) Encourage management practices which conserve and fully utilize all natural 

resources; 
(D) Encourage management practices which conserve and protect watersheds and 

water sources, forest, and open space areas; 
(E) Establish and maintain natural area preserves, wildlife preserves, forest reserves, 

marine preserves, and unique ecological preserves; 
 
Discussion:  The project is consistent with the above guidelines to conserve natural 
resources.  The proposed improvements will not impact watersheds, water sources, 
forest reserves, open space areas, wildlife preserves, or unique ecological preserves.  
The project corridor is currently undeveloped and is not considered important for open 
space preservation.  Appropriate measures are incorporated into the project design to 
minimize erosion and address drainage requirements. 

3. Flora and fauna. 
(A) Protect endangered species of indigenous plants and animals and introduce new 

plants or animals only upon assurance of negligible ecological hazard; 
(B) Foster the planting of native as well as other trees, shrubs, and flowering plants 

compatible to the enhancement of our environment. 
 
Discussion:  The project is consistent with the above guidelines as it does not impact 
valuable floral or faunal resources.  None of the plant or animal species identified 
within the study corridor are threatened or endangered, or are a species of concern, 
and all can be found in similar environments throughout the island. 

4.  Parks, recreation and open space. 
(A) Establish, preserve and maintain scenic, historic, cultural, park and recreation 

areas, including the shorelines, for public recreational, educational, and scientific 
uses; 

(B) Protect the shorelines of the State from encroachment of artificial improvements, 
structures, and activities; 

(C) Promote open space in view of its natural beauty not only as a natural resource 
but as an ennobling, living environment for its people. 

 
Discussion:  The proposed project is consistent with the above guidelines as the 
project corridor was specifically located to minimize impacts to archaeological, 
cultural, recreational, and shoreline resources, as discussed in previous sections of this 
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document.  The proposed project will not encroach upon the shoreline and will have 
little impact visual resources. 

5.  Economic Development. 
(A) Encourage industries in Hawaii which would be in harmony with our 

environment; 
(C) Encourage federal activities in Hawaii to protect the environment; 
(D) Encourage all industries including the fishing, aquaculture, oceanography, 

recreation, and forest products industries to protect the environment; 
 
Discussion:  The proposed project is a transportation project designed to increase 
highway capacity and will not affect the existing or future resident population or cause 
the establishment of new communities.  Additional demands on public facilities, 
public services, or natural resources are not anticipated as a result of the proposed 
project.  The project is designed to minimize impacts on the land, and best 
management practices will be implemented during construction to control pollution 
and preserve natural resources.  Short-term construction jobs and construction-related 
jobs are expected to be filled by Hawaii residents.  The proposed project will benefit 
the region’s long-term economic development by providing for the efficient 
movement of people, goods, and services. 

6.  Transportation. 
(A) Encourage transportation systems in harmony with the lifestyle of the people and 

environment of the State; 
(B) Adopt guidelines to alleviate environmental degradation caused by motor vehicles; 
(C) Encourage public and private vehicles and transportation systems to conserve 

energy, reduce pollution emission, including noise, and provide safe and 
convenient accommodations for their users. 

 
Discussion:  The proposed project is consistent with the above guidelines as it is 
designed to improve the transportation system to better support the lifestyle of West 
Maui residents.  Honoapiilani Highway is currently the only transportation link to the 
West Maui region.  The existing highway does not provide sufficient capacity, and 
levels of service are expected to continue to degrade.  The proposed project is intended 
to address the current capacity deficiency. 
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7. Energy. 
(A) Encourage the efficient use of energy resources. 
 
Discussion:  The proposed project is consistent with the above guideline in that it 
provides for more efficient movement of vehicular traffic.  The project will allow for 
more efficient energy use by improving traffic flow.  The fuel consumption and 
environmental pollution associated with slow moving or idling vehicles will be 
avoided with improved commuting times.  

8. Community life and housing.  
(A) Foster lifestyles compatible with the environment; preserve the variety of lifestyles 

traditional to Hawaii through the design and maintenance of neighborhoods which 
reflect the culture and mores of the community; 

(B) Develop communities which provide a sense of identity and social satisfaction in 
harmony with the environment and provide internal opportunities for shopping, 
employment, education, and recreation; 

(C) Encourage the reduction of environmental pollution which may degrade a 
community; 

(D) Foster safe, sanitary, and decent homes; 
(E) Recognize community appearances as major economic and aesthetic assets of the 

counties and the State; encourage green belts, plantings, and landscape plans and 
designs in urban areas; and preserve and promote mountain-to-ocean vistas. 

 
Discussion:  The proposed project has been identified on State and County plans as 
beneficial to the general welfare of the West Maui community.  The project is 
intended to increase highway capacity and will not affect the existing or future 
resident population or cause the establishment of new communities.  Future population 
growth within the West Maui district is guided by the West Maui Community Plan’s 
designation of two areas for major master planned affordable housing developments: 
Villages at Leialii and Puukolii Village.  The proposed project will benefit Lahaina 
residents by providing for the efficient movement of people, goods, and emergency 
service vehicles. 

9.  Education and culture. 
(A) Foster culture and the arts and promote their linkage to the enhancement of the 

environment; 
(B) Encourage both formal and informal environmental education to all age groups. 
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Discussion:  The proposed project is consistent with the above guidelines as the 
project corridor was specifically located to minimize impacts to archaeological, 
cultural, recreational, and shoreline resources, as discussed in previous sections of this 
document.  As the proposed project will not encroach upon these resources, 
opportunities for future cultural study and education are preserved.    

10. Citizen participation. 
(A) Encourage all individuals in the State to adopt a moral ethic to respect the natural 

environment; to reduce waste and excessive consumption; and to fulfill the 
responsibility as trustees of the environment for the present and succeeding 
generations; and 

(B) Provide for expanding citizen participation in the decision making process so it 
continually embraces more citizens and more issues. 

 
Discussion:  Citizen participation was critical to the development of the proposed 
project as described in this EA.  Workshops were conducted to gather input from the 
community and stakeholders in the project area.  In addition, the environmental review 
process allows for public and government agency input and provides a formal process 
for documenting comments associated with the project.  Such opportunities include 
pre-assessment consultation and the public review and comment period for the Draft 
EA.  Therefore, the project is consistent with the above guidelines. 

7.3. HAWAII COASTAL ZONE MANAGEMENT PROGRAM 

The National Coastal Zone Management Program was created through passage of the 
Coastal Zone Mnagement Act of 1972.  Hawaii’s Coastal Zone Management (CZM) program, 
adopted in 1977 as Chapter 205A, HRS, provides a basis for protecting, restoring, and 
responsibly developing coastal communities and resources.  The Hawaii CZM area includes 
all lands within the state and the areas seaward to the extent of the State’s management 
jurisdiction.   

A discussion of the project’s consistency with the objectives and policies of the CZM 
program is provided below. 
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(1) Recreational Resources 

Objective:  

Provide coastal recreational opportunities accessible to the public. 

Policies: 

(A) Improve coordination and funding of coastal recreational planning and 
management; and 

(B) Provide adequate, accessible, and diverse recreational opportunities in the 
coastal zone management area by: 
(i) Protecting coastal resources uniquely suited for recreational activities 

that cannot be provided in other areas; 
(ii) Requiring replacement of coastal resources having significant 

recreational value, including but not limited to surfing sites, fishponds, 
and sand beaches, when such resources will be unavoidably damaged 
by development; or requiring reasonable monetary compensation to the 
state for recreation when replacement is not feasible or desirable; 

(iii) Providing and managing adequate public access, consistent with 
conservation of natural resources, to and along shorelines with 
recreational value; 

(iv) Providing an adequate supply of shoreline parks and other 
recreational facilities suitable for public recreation; 

(v) Ensuring public recreational use of county, state, and federally owned 
or controlled shoreline lands and waters having recreational value 
consistent with public safety standards and conservation of natural 
resources; 

(vi) Adopting water quality standards and regulating point and non-point 
sources of pollution to protect, and where feasible, restore the 
recreational value of coastal waters. 

(vii) Developing new shoreline recreational opportunities, where  
(viii) appropriate, such as artificial lagoons, artificial beaches, and artificial 

reefs for surfing and fishing; and 
(ix) Encouraging reasonable dedication of shoreline areas with 

recreational value for public use as part of discretionary approvals or 
permits by the land use commission, board of land and natural 
resources, county planning commissions; and crediting such dedication 
against the requirements of Section 46-6, HRS. 

Discussion:  The project corridor is located approximately 2,950 feet from the 
coastline at its westernmost point and 5,570 feet from the coastline over the majority 
of the project corridor.  No project-related impacts are anticipated on coastal 
resources, coastal recreational opportunities, or public access to the shoreline. 
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(2) Historic resources 

Objective: 

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

Policies: 

(A) Identify and analyze significant archaeological resources; 
(B) Maximize information retention through preservation of remains and artifacts 

or salvage operations; and 
(C) Support state goals for protection, restoration, interpretation, and display of 

historic resources. 

Discussion:  The proposed project has been designed to avoid impacts to 
archaeological resources in the project vicinity.  As discussed in other sections of this 
document, an historic site consisting of agricultural terraces (Site 6277) was identified 
within the original highway alignment during the construction phase of the project.  
As a result, the State DOT is proposing to realign a section of the highway to avoid 
this site.  Therefore, the project is consistent with these policies by identifying 
archaeological resources and proposing to preserve this site.  An archaeological 
inventory survey for the project’s realignment corridor was prepared by Cultural 
Surveys Hawaii.  The results of the survey were discussed in Chapter 4 of this 
document, and the survey indicated that no other significant historic properties are 
expected to be impacted by the project.   

(3) Scenic and open space resources 

Objective:  

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

Policies: 

(A) Identify valued scenic resources in the coastal zone management area; 
(B) Ensure that new developments are compatible with their visual environment by 

designing and locating such developments to minimize the alteration of natural 
landforms and existing public views to and along the shoreline; 

(C) Preserve, maintain, and, where desirable, improve and restore shoreline open 
space and scenic resources; and 
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(D) Encourage those developments which are not coastal dependent to locate in 
inland areas. 

Discussion:  The proposed project is not anticipated to have a significant impact on 
open space or scenic resources.  The proposed project will not be visually obtrusive 
and will be designed to be compatible with surrounding landscape.  Measures to 
minimize the visual impact on views from above and below the highway have been 
incorporated into the project’s design. 

(4) Coastal ecosystems 

Objective: 

Protect valuable coastal ecosystems, including reefs, from disruption and minimize 
adverse impacts on all coastal ecosystems. 

Policies: 

(A) Improve the technical basis for natural resource management; 
(B) Preserve valuable coastal ecosystems, including reefs, of significant biological 

or economic importance; 
(C) Minimize disruption or degradation of coastal water ecosystems by effective 

regulation of stream diversions, channelization, and similar land and water 
uses, recognizing competing water needs; and 

(D) Promote water quantity and quality planning and management practices which 
reflect the tolerance of fresh water and marine ecosystems and prohibit land 
and water uses which violate state water quality standards. 

Discussion:  The proposed project is not expected to adversely impact coastal 
ecosystems.  Drainage improvements associated with the project will comply with 
applicable regulatory standards to ensure there is no adverse effect on downstream 
properties.  Best Management Practices will be utilized; such measures may include 
minimizing open grading activities, grassing or paving exposed areas as soon as 
practicable, cleaning of paved surfaces of mud and silt, and implementing structural 
controls such as silt fences or temporary berms.  An NPDES Permit for stormwater 
runoff associated with construction activity will be procured from the State 
Department of Health. 
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(5) Economic Uses 

Objective: 

Provide public or private facilities and improvements important to the State’s 
economy in suitable locations. 

Policies: 

(A) Concentrate coastal dependent development in appropriate areas; 
(B) Ensure that coastal dependent developments such as harbors and ports, and 

coastal related development such as visitor facilities and energy generating 
facilities, are located, designed, and constructed to minimize adverse social, 
visual, and environmental impacts in the coastal zone management area; and 

(C) Direct the location and expansion of coastal dependent developments to areas 
presently designated and used for such developments and permit reasonable 
long-term growth at such areas, and permit coastal dependent development 
outside of presently designated areas when: 
(i) Use of presently designated locations is not feasible; 
(ii) Adverse environmental effects are minimized; and 
(iii) The development is important to the State’s economy. 

Discussion:  The proposed project is appropriately situated inland of the coast and is 
intended to serve the established community of Lahaina.  The project provides the 
necessary infrastructure to increase highway capacity and will promote the efficient 
movement of people, goods and services important to the State’s economy.  The 
project will provide direct construction and operational jobs and will also have 
beneficial secondary economic benefits by promoting the procurement of materials 
and supplies from local vendors. 

(6) Coastal hazards 
 

Objective: 

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

Policies: 

(A) Develop and communicate adequate information about storm wave, tsunami, 
flood, erosion, subsidence, and point and nonpoint source pollution hazards; 

(B) Control development in areas subject to storm wave, tsunami, flood, erosion, 
hurricane, wind, subsidence, and point and nonpoint pollution hazards; 
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(C) Ensure that developments comply with requirements of the Federal Flood 
Insurance Program; 

(D) Prevent coastal flooding from inland projects; and 
(E) Develop a coastal point and nonpoint source pollution control program. 

Discussion:  The project corridor is located within areas designated as Zone C on the 
FEMA Flood Insurance Rate Map, Community Panel Number 150003 0161 C 
(August 3, 1998).  Zone C is a “moderate to low risk” flood zone and the designation 
indicates “areas of minimal flooding.”  The project corridor is not located within any 
designated floodway or high risk area.  During construction, appropriate technical 
measures will be designed to address stormwater management requirements.  The 
project will be implemented in accordance with the Drainage Standards of the County 
of Maui, as applicable, to ensure that the project will not adversely affect downstream 
and adjoining properties. 

(7) Managing Development 

Objective: 

Improve the development review process, communication and public participation in 
the management of coastal resource and hazards. 

 
Policies: 

(A) Use, implement, and enforce existing law effectively to the maximum extent 
possible in managing present and future coastal zone development; 

(B) Facilitate timely processing of applications for development permits and 
resolve overlapping of conflicting permit requirements; and 

(C) Communicate the potential short and long-term impacts of proposed 
significant coastal developments early in their life-cycle and in terms 
understandable to the public to facilitate public participation in the planning 
and review process. 

Discussion:  The Hawaii State environmental review process, HRS 343, requires 
project review by government agencies and affords the public the opportunity to 
provide comments on the proposed project.  Applicable State and County 
requirements will be adhered to in the design and construction of the project.  
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(8) Public participation 
 

Objective: 

Stimulate public awareness, education, and participation in coastal management. 
 
Policies: 

(A) Maintain a public advisory body to identify coastal management problems and 
to provide policy advice and assistance to the coastal zone management 
program; 

(B) Disseminate information on coastal management issues by means of 
educational materials, published reports, staff contact, and public workshops 
for persons and organizations concerned with coastal-related issues, 
developments, and government activities; and 

(C) Organize workshops, policy dialogues, and site-specific mediations to respond 
to coastal issues and conflicts. 

Discussion:  Public and private entities have been provided multiple opportunities to 
comment on the proposed project, as discussed in previous sections of this document.  
Government agencies and interested parties have been consulted through meetings and 
through the pre-assessment consultation process.  The public comment period for the 
Draft EA also provides an opportunity for agency and public input. 

(9) Beach Protection 
 

Objective:  

Protect beaches for public use and recreation. 
 
Policies: 

(A) Locate new structures inland from the shoreline setback to conserve open space 
and to minimize loss of improvements due to erosion; 

(B) Prohibit construction of private erosion-protection structures seaward of the 
shoreline, except when they result in improved aesthetic and engineering solutions 
to erosion at the sites and do not interfere with existing recreational and waterline 
activities; and 

(C) Minimize the construction of public erosion-protection structures seaward of the 
shoreline. 

Discussion:  The project corridor is located approximately 2,950 feet from the 
coastline at its westernmost point and 5,570 feet from the coastline over the majority 
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of the project corridor.  The project will not adversely affect coastal resources, coastal 
recreational opportunities, or public access to the shoreline.   

(10) Marine Resources 
 

Objective:  

 Implement the State’s ocean resources management plan. 
 

Policies: 

(A) Exercise an overall conservation ethic, and practice stewardship in the 
protection, use, and development of marine and coastal resources; 

(B) Assure that the use and development of marine and coastal resources are 
ecologically and environmentally sound and economically beneficial; 

(C) Coordinate the management of marine and coastal resources and activities 
management to improve effectiveness and efficiency; 

(D) Assert and articulate the interests of the State as a partner with federal 
agencies in the sound management of ocean resources within the United States 
exclusive economic zone; 

(E) Promote research, study, and understanding of ocean processes, marine life, 
and other ocean resources in order to acquire and inventory information 
necessary to understand how ocean development activities relate to and impact 
upon ocean and coastal resources; and 

(F) Encourage research and development of new, innovative technologies for 
exploring, using, or protecting marine and coastal resources. 

Discussion:  The project is located inland and is not anticipated to have any impacts 
on marine or coastal resources.  Appropriate Best Management Practices will be 
employed during construction to properly control project-related stormwater runoff. 

 
7.4. SPECIAL MANAGEMENT AREA DESIGNATION 

Pursuant to the Hawaii CZM program, Chapter 205A, HRS, the counties have enacted 
ordinances establishing Special Management Areas (SMAs).  Within the County of Maui, 
SMA Use Permits are processed by the County Planning Department.  Through the SMA 
permit system, the County assesses and regulates development proposed for areas located 
within the SMA.  Proposed developments are evaluated for compliance with the CZM 
objectives and policies and SMA guidelines set forth in Chapter 205A, HRS.   
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The SMA boundary in the vicinity of the project corridor encompasses all lands makai 
of the existing Honoapiilani Highway.  The project corridor is located outside of the County 
SMA boundary.  Therefore, an SMA Use permit is not required for this project. 

7.5. COUNTY OF MAUI GENERAL PLAN 

Maui County’s General Plan was adopted under Ordinance No. 1052, effective 
June 24, 1980.  As indicated by the Maui County Charter, the purpose of the General Plan 
shall be to:   

“... indicate desired population and physical development patterns for each 
island within the county; shall address the unique problems and needs of each 
island and region within the county; shall explain the opportunities and the 
social, economic, and environmental consequences related to potential 
developments; and shall set forth the desired sequence, patterns, and 
characteristics of future developments. The general plan shall identify 
objectives to be achieved, and priorities, policies and implementing actions to 
be pursued with respect to population density, land use maps, land use 
regulations, transportation systems, public and community facility locations, 
water and sewage systems, visitor destinations, urban design, and other matters 
related to development.” 

 
Maui County is currently updating the General Plan, with a planning horizon of 2030.  

As part of the 2030 General Plan Update, the County issued a Draft Countywide Policy Plan 
in January 2008.  Until the 2030 General Plan Update is completed and adopted, the 1990 
General Plan remains in effect.  The 1990 plan establishes broad objectives and policies to 
guide the long-range development of the County.  The 1990 General Plan emphasizes five (5) 
major themes that focus on the overall goals of the plan.  The proposed project relates to the 
following themes: 

Theme Number 2: Prepare a Directed and Managed Growth Plan 
Amendments to the General Plan will preserve a desired quality of life where 
areas of urban settlement must be managed and directed within a framework 
that consistently and concurrently balances growth demands against human 
service needs and physical infrastructure supply. 

 
Theme Number 4: Maintain a Viable Economy that Offers Diverse 

Employment Opportunities for Residents 
Amendments to the General Plan recognize the need to maintain a healthy 
economy and broaden our economic base so that we are not so dependent on 
tourism.  
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The proposed action is consistent with the following General Plan objectives and 
policies relating to economic activity and transportation: 

II.  Economic Activity 

A.  General 

Objective 
1. To provide an economic climate which will encourage controlled expansion 

and diversification of the County’s economic base. 
Policy: 
(a) Maintain a diversified economic environment compatible with acceptable and 

consistent employment. 
 
Objective 

2. To provide a balance between visitor industry employment and non-visitor 
employment for a broader range of employment choices for the County’s 
residents. 

Policy: 
(a) Encourage industries that will utilize the human resources available from 

within Maui County rather than having to import workers. 
 
Objective 

3. Utilize an equitable growth management program which will guide the 
economic well-being of the community. 

Policy: 
(a) Encourage a sustainable rate of economic development which is linked to the 

carrying capacity of the infrastructure systems and the fiscal ability of the 
County to maintain those systems. 

 
IV.  Transportation 

A.  Transportation 

Objective 
2. To develop a program for anticipating and enlarging the local street and 

highway systems in a timely response to planned growth. 
Policy: 
(b) Ensure that transportation facilities are anticipated and programmed for 

construction in order to support planned growth. 
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7.6. WEST MAUI COMMUNITY PLAN 

Within Maui County, there are nine community planning regions:  Hana, Kahoolawe, 
Kihei-Makena, Lanai, Makawao-Pukalani-Kula, Molokai, Paia-Haiku, Wailuku-Kahului, 
West Maui.  The proposed project is located within the West Maui Community Plan region.  
A community plan has been adopted for each region to set forth desired land use patterns, 
goals, objectives, policies, and implementation actions for a number of functional areas, 
including land use, environment, economic activity, cultural resources, housing, urban design, 
infrastructure, social infrastructure, and government.   

The West Maui Community Plan, first adopted in 1982 as the Lahaina Community Plan, 
was updated in 1992-93.  As a part of the update, the plan was renamed the West Maui 
Community Plan in order to reinforce the regional nature of the plan.  The current West Maui 
Community Plan was adopted by Ordinance No. 2476 and became effective on February 27, 
1996.  The Lahaina Bypass project is included on the Community Plan’s Land Use Map as 
depicted on Figure 7-2.  The general alignment for the extension of Keawe Street to the 
bypass highway is also shown on this land use map.   

Based upon this community plan land use map, the proposed project is consistent with 
the community plan.  Discussion of the project’s consistency with pertinent objectives and 
policies from this West Maui Community Plan is provided. 

INFRASTRUCTURE 

Goal 

Timely and environmentally sound planning, development, and maintenance of 
infrastructure systems which serve to protect and preserve the safety and health of the 
region’s residents, commuters, and visitors through the provision of clean water, 
effective waste disposal, and efficient transportation systems which meet the needs of 
the community. 

Transportation 

Objectives and Policies 

1. Support construction of the planned Lahaina Bypass Road in such a way as to 
promote safe, efficient travel across the region without encouraging further 
urbanization or impeding agricultural operations. 
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Discussion:  The proposed project has been identified on State and County plans as 
beneficial to the general welfare of the West Maui community.  The project is 
intended to increase highway capacity and will not affect the existing or future 
resident population or cause the establishment of new communities.  The project does 
not involve the construction of dwelling units, hotel or short-term accommodations, or 
other permanent or temporary housing.  Future population growth within the West 
Maui district is guided by the West Maui Community Plan’s designation of two areas 
for major master planned affordable housing developments: Villages at Leialii and 
Puukolii Village.   

Implementing Actions 

9. Discourage at-grade intersections along the planned Lahaina Bypass Road, in 
order to maintain safe and efficient traffic flow without traffic signals.  When and 
where appropriate, provide for the safe under passage of agricultural equipment 
and vehicles, such as via stream crossings. 

Discussion:  Although an at-grade intersection with traffic signal is necessary at the 
intersection with Keawe Street, the project has been designed with a dedicated 
northbound travel lane to provide for unimpeded traffic flow on the bypass past this 
intersection.  Dedicated travel lanes are also provided for vehicles turning west off the 
bypass to Keawe Street and for vehicles traveling north onto the bypass.  The project 
will not affect agricultural equipment or vehicles.  Bridges spanning over Kahoma 
Stream is also planned to minimize impacts and the placing of obstructions within this 
stream. 

7.7. COUNTY ZONING DISTRICT 

According to the County Planning Department’s Land Zoning Map No. 8 Showing 
Lahaina and Surrounding Areas, the project corridor is zoned “Agriculture” (see Figure 7-3).  
Permitted uses and performance standards are set forth by Title 19 of the Maui County Code 
relating to zoning.   

Roadways, such as the proposed project, are considered an incidental use that is 
permitted in each of the County’s zoning districts.  Inasmuch as the proposed alignment falls 
within existing and designated State and County rights-of-way, there are no specific zoning 
standards or requirements which would require discretionary review from the Maui Planning 
Commission or the Maui County Council. 



LA
H

A
IN

A 
B

Y
PA

S
S

 M
O

D
IF

IE
D

 A
LI

G
N

M
E

N
T

S
ta

te
 D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n,

 H
ig

hw
ay

s 
D

iv
is

io
n

FI
G

U
R

E 
7-

3
C

O
U

N
TY

 Z
O

N
IN

G
 M

A
P

S
ou

rc
e:

  C
ou

nt
y 

of
 M

au
i, 

D
ep

ar
tm

en
t o

f P
la

nn
in

g
   

   
   

   
   

R
ea

lig
ne

d
Se

ct
io

n 
of

 P
ha

se
 1

A
H

ig
hw

ay
 C

or
rid

or
&

 K
ea

w
e 

St
re

et
A

gr
ic

ul
tu

ra
l Z

on
in

g
D

is
tri

ct



Chapter 7 Lahaina Bypass Modified Alignment 
Conformance with Plans and Policies Draft Environmental Assessment 
 

7-22 

7.8. PALI TO PUAMANA PARKWAY MASTER PLAN 

The County Planning Department’s 2005 Pali to Puamana Parkway Master Plan 
proposes the realignment of Honoapiilani Highway within an approximately eight-mile 
transportation corridor in West Maui.  The project area is between the pali at Papalaua Park 
and Puamana Park.  At Launiupoko, the highway realignment proposed in the Master Plan is 
shown to join with the southern terminus of the proposed Lahaina Bypass route.   

The purpose of the Master Plan is “to serve as a foundation for a public policy 
promoting responsible land preservation and development in the coastal zone.”  The 
objectives of the plan are: 1) to recommend a proposed realignment of the Honoapiilani 
Highway from Papalaua Park to Puamana Park; 2) to recommend a proposed open space 
preserve and to protect the shoreline environment; 3) to increase roadway capacity; 4) to 
protect public health and safety by getting the highway out of the tsunami inundation zone; 
and 5) to recommend methods of accommodating new land uses for the area through the 
implementation of the West Maui Community Plan. 

The highway realignment proposed in the Pali to Puamana Parkway Master Plan is 
intended to enhance the region by relocating the existing Honoapiilani Highway mauka of the 
coastline to accommodate and recognize coastal processes, such as beach erosion and 
accretion, and seasonal fluctuations involving heavy surf which effect the shoreline.  The 
Master Plan acknowledges the alignment of the southernmost portion of the Lahaina Bypass 
project from Puamana to Launiupoko.   

In a March 14, 2005 letter transmitting the final Pali to Puamana Parkway Master Plan 
to the Mayor and members of the County Council, the Planning Director clarified that that 
Master Plan map shows the adopted route of the Lahaina Bypass project north of Launiupoko 
Park and the recommended connection between the Lahaina Bypass project and the Master 
Plan’s Pali to Puamana highway realignment.  Therefore, the proposed project is not in 
conflict with the Pali to Puamana Parkway Master Plan. 

7.9. MAUI LONG-RANGE LAND TRANSPORTATION PLAN 

The 1997 Final Report, Maui Long-Range Land Transportation Plan documents the 
results of the County-wide Transportation Planning Process for the County of Maui – a joint, 
long-range transportation planning study conducted by the State DOT and the County of 
Maui.  The Plan serves as a guide for the development of the major surface transportation 
facilities and programs to be implemented within the County of Maui, including highway, 
transit, and bikeway elements.   



Lahaina Bypass Modified Alignment Chapter 7 
Draft Environmental Assessment Conformance with Plans and Policies 
 

7-23 

An inventory and assessment of the existing roadway system and operating conditions is 
provided, as well as information on existing land use and socio-economic conditions on Maui.  
The Plan identifies long-range (to the year 2020) strategies and actions for the development of 
an integrated inter-modal transportation system that facilitates the efficient movement of 
people and goods.   

Chapter VIII of the Plan presents the Recommended Improvement Plan, which includes 
new highways, bypass highways, roadway extensions, roadway widenings, and improvements 
to intersections.  Table 33 of the Plan provides a prioritized listing of the projects 
recommended for implementation.   

The Lahaina Bypass improvement is identified in this table for implementation by the 
State.  Therefore, the proposed construction and operation of the project is consistent with the 
Maui Long Range Transportation Plan because it implements the recommended Lahaina 
Bypass Road improvement.  The project is only implementing a portion of the overall Lahaina 
Bypass Road, however, other phases of this improvement are being implemented by the State 
DOT subject to available funding.   
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8. REQUIRED PERMITS AND APPROVALS 

The following is a list of permits, approvals, and reviews that may be required prior to 
construction and operation of the proposed project. 

Federal Permits and Approvals 
Department of Army 

 Section 404 Nationwide Permit 

State of Hawaii Permits and Approvals 
Department of Health 

 National Pollutant Discharge Elimination System (NPDES) Permit for Storm Water 
Associated with Construction Activity 

 NPDES Permit for Dewatering 
 NPDES Permit for Hydrotesting 
 Section 401 Water Quality Certification 
 Noise Permit 
 Air Quality Permit 
 Underground Injection Control (UIC) Permit 

 
Department of Land and Natural Resources 

 Chapter 6E, HRS Historic Preservation Review 
 Stream Channel Alteration Permit 

 
Office of Planning 

 Coastal Zone Management (CZM) Program Consistency Determination 

County of Maui Permits and Approvals  
Department of Public Works 

 Road Permit 
 Grading/Grubbing Permit 
 Building Permit 
 Excavation Permit 
 Drainage Plan Approval 

 
Department of Water 

 Water and Water System Requirements 
 Water Connection Approval 

 
Utility Companies 

 Utility Service Agreements 
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9. CONSULTATION 

Various community groups and individuals were consulted as part of the pre-assessment 
consultation process to identify project-related issues that should be addressed in the Draft 
EA.  Consultation efforts included several meetings with the community.  Such efforts also 
included consultation with pertinent government agencies.  A distribution of letters with 
informational packages soliciting comments from public agencies, elected officials, and 
community organizations was conducted.  A public informational meeting was conducted by 
the State DOT as part of the planning and consultation effort.  Consultation with native 
Hawaiian organizations and the public was also conducted as part of the Section 106 
consultation process.   

Copies of the Draft EA pre-assessment comment letters along with a summary memo of 
the public informational meeting conducted are included in Appendix A of this document.   

9.1. COMMUNITY CONSULTATIONS 

9.1.1. Consultation with Lineal Descendants 

Consultation in the form of meetings and telephone calls was conducted with the kanaka 
maoli (first families or descendants with lineal ties) to three ahupuaa including, Wahikuli, 
Paunau, and Kelawea.  Four meetings were conducted by HDOT, WOC and CSH in Lahaina 
on October 15, 2007, December 1, 2007, January 17, 2008, and February 13, 2008.  
Attendance by the various descendants at each meeting ranged from several to an estimated 
50 members.   

The meetings were conducted to: 
• Introduce the project team and descendants 
• Apprise the descendants about the status of the project; 
• Confirm archaeological and cultural information obtained to date; 
• Identify additional archaeological and cultural resources of potential concern; 
• Identify and invite other kanaka maoli to participate in the consultation process; and 
• Present and obtain feedback on the preliminary alternatives to avoid Site 6277.  

 
A site visit of the existing right-of-way was conducted with several family members on 

the morning of December 1, 2007 to familiarize the family members and facilitate 
discussions.   
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9.1.2. Consultation with Hawaiian Cultural Agencies and Organizations 

Information briefings were provided to Hawaiian cultural and kupuna organizations as 
follows: 

• Office of Hawaiian Affairs’, Native Hawaiian Historic Preservation Council - 
October 22, 2007 and March 24, 2008 in Honolulu and Waialua, respectively 

• Maui/Lanai Islands Burial Council - October 25, 2007 and March 27, 2008 in 
Lahaina and Kahului, respectively 

• County of Maui Cultural Resources Commission – April 3, 2008 in Kahului 

• Lahaina Hawaiian Civic Club and Lahaina-Honolua Senior Citizens Club -  
January 17, 2008, in Lahaina 

The purpose of the briefing was to: 1) Provide an update of the project; 2) Present and 
obtain feedback on the preliminary alternatives to avoid Site 6277; 3) Confirm known 
archaeological and cultural sites; and 4) Request feedback on additional archaeological and 
cultural resources of potential concern. 

9.1.3. Consultation with Other Agencies and Organizations 

Several meetings were conducted with the Department of Land and Natural Resources 
Historic Preservation Division and County of Maui Planning Department.  A meeting was 
also conducted with emergency service providers including the Maui Police Department, 
Maui Fire Department, State Civil Defense, Maui Memorial Hospital, and AMR Ambulance 
on April 21, 2008.  In addition, information briefings were provided to community 
organizations including Lahaina Bypass Now and West Maui Tax Payers Association on 
January 17, 2008 in Lahaina.  The purpose of the meetings and briefings was to provide an 
update of the project, present preliminary alternatives to avoid Site 6277, and obtain feedback 
on the alternatives.  
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9.2. PUBLIC INFORMATIONAL MEETING 

A public informational meeting was held by the State DOT on April 30, 2008 at 5:00 
p.m at the Lahaina Civic Center Community Meeting Room.  The purpose of the meeting was 
to apprise the community about the status of the project, provide information on 
archaeological sites found within the project vicinity, and discuss alternative alignments to 
avoid Site -6277 that were considered and eliminated.  This meeting was also held to allow 
for consultation pursuant to Section 106 of the National Historic Preservation Act of 1966.   

Public notice of the meeting was published in the April 17, 2008 issue of The Maui 
News.  Flyers providing notice of the meeting were also mailed to approximately 6,448 
homes and businesses in the Lahaina area.  Copies of the meeting sign-in sheets are provided 
in Appendix A.  A summary of the comments received at this informational meeting, as well 
as written comments on the meeting received by DOT, are summarized below with discussion 
addressing them. 

Summary of Comments: 
 
1. Procedural Comments: 

• Questioned that Section 106 of the NHPA of 1966 was invalid and has been 
superseded by PL 89-665, amended by PL 96-515, which means the (meeting) 
notice was falsely advertised.   

• Commented the (project area) is not in the USA, but in Moku O Maui. 
• Commented that all (government agency) leaders were liable in their individual 

capacities to protect the Native Hawaiian rights under Article 12, Section 7 of the 
State Constitution. 

• The land affected by the road is ceded land and, until that issue is resolved, none 
of this construction or planning should take place. 

Response:  Pursuant to the provisions of Section 106 of the NHPA, the meeting notice 
is valid.  PL 89-665 refers to the National Historic Preservation Act of 1966, and PL 
96-515 reflects a 1980 amendment to the Act that directs the Secretary in cooperation 
with the American Folklife Center of the Library of Congress to explore ways to 
preserve and conserve intangible elements of the cultural heritage and to encourage 
continuation of diverse cultural tradition.   

Article 12, Section 7 of the State Constitution concerns traditional and customary 
rights.  Under this, the State would protect all rights, customarily and traditionally 
exercised for subsistence, cultural and religious purposes and possessed by ahupua'a 
tenants who are descendants of native Hawaiians who inhabited the Hawaiian Islands 
prior to 1778.  The State DOT is making a good faith effort in carrying out its duties 
to address traditional and customary rights of native Hawaiians.   



Chapter 9 Lahaina Bypass Modified Alignment 
Consultation Draft Environmental Assessment 
 

9-4 

Currently, various State and County agencies, including the State DOT, use ceded 
lands.  Since the lands to be used for the project corridor will be for public 
improvements, its use is consistent with the purposes established under the Public 
Land Trust.   

2. Funding Questions: 

• Is the money for this project protected so that they will not disappear back into the 
general fund? 

• What is the cost of Phase 1A construction and how much will it cost the public if 
the project goes over budget? 

• The modification of the Phase 1A alignment will affect the County’s proposed 
Keawe Street Extension project.  Will this decrease the County’s fiscal 
contribution to Phase 1A? 

Response:  The funds for this project are dedicated and will not lapse.  The 
construction cost for Phase 1A as originally designed is $48 million.  Additional 
cost associated with the proposed modifications to the project will be funded 
through DOT’s program, which includes both State and Federal funds.  Funding 
for the project is provided by capital improvement funds appropriated by the 
Legislature along with Federal funds.  Therefore, additional project costs will not 
affect the public such as in increased property taxes which are collected by the 
County and not the State.   

The modified alignment will require realignment of the previously proposed route 
for the Keawe Street extension, which will be included as part of the proposed 
project.  However, this realignment extension will use federal funds.  The County’s 
share from the original Keawe Street extension will be transferred to State DOT.  
After construction is completed, DOT will dedicate the Keawe Street Extension to 
the County. 

3. Traffic and Transportation System Comments: 

• The need for the Lahaina Bypass was recognized 30 years ago and must be built 
now, or future West Maui residents will regret not being able to work out the 
problems and get the project implemented. 

• Believes the old plantation cane haul road should be the preferred alternative. 

Response:  The State DOT is implementing construction of the Lahaina Bypass 
starting with Phase 1A and working to address this realignment issue to minimize 
further delays.  The cane haul road alignment alternative was discussed at the 
informational meeting and explained that it was eliminated from further 
consideration because it would not meet the project’s need and would involve 
considerably more environmental impacts than the proposed realignment project.  
Chapter 3 of this document provides greater discussion explaining this.   
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• People who live in the Lahainaluna area will have access to two ways of coming in 
and out of the area.  This will benefit everyone, including students, school staff, 
visitors, delivery trucks, and emergency personnel. 

• Commented that the Napili area still bottlenecks into one single lane and should be 
fixed first so those in Lahaina can benefit.  Believes the project is not going to 
resolve the problem of Lahainaluna Road.   

Response:  The Phase 1A project with the extension of Keawe Street will provide 
the alternative access route up to the Kelawea subdivision and schools.  The 
Lahaina Bypass Project was recognized and planned back in 1990 with the 
environmental documents published, and would provide greater transportation 
relief for West Maui while addressing future conditions.   

• The bypass is crucial to increasing the quality of life in West Maui.  It will 
immediately relieve traffic congestion along Lahainaluna Road and will be a 
lifeline in medical emergencies. 

• The Mayor’s representative indicated her support for the Phase 1A project. 
• Supports project and developing public transportation since continued use of the 

car will make traffic worse.   
• The stop and go traffic is bad for gas mileage, and the project will help the 

situation. 

Response:  The State DOT believes the Lahaina Bypass is important for 
addressing transportation infrastructure in West Maui along with providing 
additional routes for emergency vehicles which will improve the quality of life for 
residents and visitors.  State DOT is appreciative of the Mayor’s support for this 
realignment project.  The County of Maui is responsible for public transportation 
services in Maui and is working to develop and expand these services.  The project 
should assist in providing improved transportation facilities to support the 
County’s efforts.  The project would help relieve traffic congestion and reduce 
travel times and delays for motorist which should improve gas consumption.   

4. Archaeology and Historic Properties: 

• Questioned whether archaeological studies were completed for the whole Lahaina 
Bypass corridor, and what happens if other archaeological resources are 
discovered and the associated costs.   

• Commented the archaeological Site 6277 should be avoided, and believes the 
proposed realignment project is a viable option.  

Response:  The EIS for the Lahaina Bypass corridor included an archaeological 
inventory survey of the entire alignment.  Because an inadvertent find was 
identified in the Phase 1A segment, additional archaeological fieldwork are 
planned to be executed for future phases.  If other sites are identified, they will be 
either avoided, mitigated, or removed depending upon their significance.  The 
costs for additional field work would be dependent upon on the extent and 
significance of the area surveyed, thus, such costs are not determined at this time.  
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The proposed project will realign the highway segment away from Site 6277 and 
thus avoid impacting that site. 

• The Lahaina Hawaiian Civic Club was grateful that the DOT is seeking 
alternatives to the destruction of Site 6277.  They would like this process to be 
completed as soon as possible, and that consultations with the Hawaiian 
community continue especially with lineal descendants of the area.   

• Commented on concerns with presently not being able to access cultural sites in 
mauka areas of Kahoma due to cane haul gates being locked. 

Response:  The project involves an alternative route to avoid Site 6277 and 
necessary planning work is being conducted to complete this review process and 
comply with applicable regulations.  Extensive consultations have occurred with 
the Hawaiian community and lineal descendants.  Consultations will continue 
through this review process.  The State DOT acknowledges concerns regarding 
access to cultural sites, but does not have control over the cane haul roads and 
gates.  However, this project will provide both a temporary and permanent access 
from the realigned highway for lineal descendants to access mauka areas.  
Coordination with the State HHFDC would also be conducted to address this 
access.   

• Concerns were expressed for respecting iwi kupuna (bones of ancestors) that may 
be within the project area, and to avoid impacts to these burials.   

• Commented that prior construction activities in the region came across a lot of 
burials, and to respect (the burials), they were reinterred to other places.  Believes 
in the role of the burial council to make such determinations. 

• Kuleana Kuikahi LLC requested that all work related to this project be placed on 
hold until the families retrieve the iwi kupuna that was taken from the burial area 
in Kahoma from the flood control project, and see them reinterred where they 
belong.  Requested obtaining all letters, memorandums, and any information from 
the County of Maui, SHPD, and other agencies that may have been consultant to 
the Kahoma Stream flood control project. 

Response:  An archaeological inventory survey was conducted for this project to 
determine whether burials may be present within the corridor, and such efforts 
included input received from the community and lineal descendants.  Testing also 
incorporated methods in efforts to be sensitive to such possible sites as discussed 
in Chapter 4.  To date, no burials were identified within the corridor, however, 
archaeological monitoring will be conducted at Kahoma Stream and at pushpiles 
affected.  The State DOT respects the concerns with burials and will comply with 
regulations and requirements to address them if encountered.  This includes 
coordinating with the Maui/Lana‘i Islands Burial Council as appropriate.  

The State DOT acknowledges concerns regarding the disposition of iwi kupuna 
associated with the U.S. Corps of Engineers (COE) Kahoma Flood Control 
project, but was not involved with that project.  However, Cultural Surveys 
Hawaii, Inc., with the support of the State DOT, has made information available to 
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lineal descendants regarding the efforts to trace the history and location of the iwi 
kupuna.  Any additional communications regarding this issue should be 
coordinated with the COE or State Historic Preservation Division. 

5. Section 106 Comment: 

• What Native Hawaiian groups were contacted under Section 106? 

Response:  The native Hawaiian groups of Na Kupuna O Maui, Lahaina 
Hawaiian Civic Club, State Office of Hawaiian Affairs, Native Hawaiian Historic 
Preservation Council, the Maui-Lanai Island Burial Council, and the State 
Historic Preservation Division were contacted.  In addition, consultations with 
lineal descendents of the area have been conducted, and a public informational 
meeting was held to provide other individuals along with the general public an 
opportunity to be consulted.   

6. Construction Question: 

• Questioned how quickly construction can get started once the Phase 1A 
realignment is approved   

Response:  If the EA process is completed within the anticipated timeframe, 
construction of the project corridor is anticipated to begin in mid-2009. 
Construction on the southern portion of the Phase 1A project from Lahainaluna 
Road to Kahoma Stream is anticipated to start in December 2008, contingent on 
approvals.  The southern portion of the project is unchanged, is within State 
DOT’s existing right-of-way and, therefore, is not subject to this EA. 

7. Emergency Access and Public Facility Comments: 

• Commented the children’s safety should be the first concern.  It is a current 
problem with no other exit beside Lahainaluna Road during an emergency.  The 
cane haul road alternative is too makai and would not help because those three 
schools are well above (mauka of) the cane road.   

• Commented that DOT is making an effort to properly address this project and 
address the community’s concerns given all the alternatives presented.  Wants to 
make sure that 3,000 students at the schools aren’t going to be trapped during a 
fire, flood, or other emergency.   

• Lahaina Intermediate School has experienced a bomb scare and bad weather 
closures in the past, and the fear and anxiety experienced by all during those times 
are real.  Children’s safety should be a top priority, and DOT’s willingness to seek 
an agreement among all parties is commendable. 

• Commented that it is very difficult to travel up and down Lahainaluna Road on 
weekday mornings and afternoons.  An ambulance would have a difficult time 
traveling on that road during those times of the day and an alternate way out is 
needed. 
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Response:  DOT recognizes the need for an alternative route to and from area 
schools in the event of an emergency for the safety of children, staff, and residents 
in the area.  As a result, the Phase 1A portion of the Lahaina Bypass Road will 
provide an immediate relief and alternative for motorist and emergency service 
providers.  The cane haul road alignment was determined to not be an acceptable 
solution for the project.  The process conducted thus far for the project has 
included extensive community outreach to consult with the community and keep 
them informed.  The information obtained from this environmental document and 
community consultations will be used by DOT in evaluating the proposed 
realignment project and making an informed decision.  Based upon input received 
from emergency service providers, the need for an alternate access to the schools 
and area residents is important.  Implementation of this project would thus help 
alleviate traffic congestion on Lahainaluna Road and provide needed alternative 
routes for emergency service providers.   

8. Growth and Development Comments: 

• Commented the traffic problem is caused by corporate business, politicians, and 
committees of the past that allowed overdevelopment without requiring 
construction of proper infrastructure. 

• Believes this bypass road is going to benefit the development companies and is 
concerned with the changes urban development is going to bring. 

Response:  The mission of the State DOT is to provide a safe, and efficient and 
accessible highway system for the public.  Therefore, the proposed project and 
construction of Phase 1A of the Lahaina Bypass Road is being implemented to address 
existing traffic issues and future conditions.  The project is not being implemented to 
benefit development companies but to serve the general public which includes 
residents and visitors of West Maui.   

• Commented that land use and population growth pressure is increasing 
everywhere, and the community needs to learn to deal with it. 

• Commented that they were not against development, but against developers that do 
not care about the land.   

Response:  Future development and population growth within the West Maui district 
is guided by the West Maui Community Plan and County General Plan.  Thus, such 
concerns are associated with land use policy decisions that should be more 
appropriately consulted with the County of Maui.  Participation in the County’s 
update of the General Plan and subsequent West Maui Community Plan would be 
more appropriate forums for addressing such concerns.  Such concerns can be shared 
with the County to help them make developers more sensitive to the land and other 
community issues.   
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9.3. PRE-ASSESSMENT CONSULTATION 

The following agencies, organizations, and individuals were consulted during the 
preparation of the Draft EA.  Consultation was conducted to solicit comments from public 
agencies, elected officials, and community organizations regarding their concerns and agency 
requirements.  A pre-assessment consultation package consisting of a letter with informational 
material was distributed to these consulted parties.  Those who formally replied to the pre-
assessment consultation package are indicated by an asterisk (∗).  Copies of all written 
comments received along with responses to them are reproduced and included in Appendix A. 

Federal Agencies 
 U.S. Geological Survey 
 U.S. Federal Highways Administration 
 U.S. Fish & Wildlife Service 
 U.S. Army Corps of Engineers 
 
State Agencies 
 Department of Agriculture 

Department of Business, Economic Development and Tourism (DBEDT) 
 ∗ Department of Business, Economic Development and Tourism (DBEDT), 

Strategic Industries Division 
 ∗ DBEDT, Hawaii Housing Finance & Development Corporation 
 Department of Education (DOE), Princess Nahienaena Elementary School 
 DOE, Lahaina Intermediate School 
 DOE, Lahinaluna High School 
 ∗ Department of Hawaiian Home Lands 
 Department of Health (DOH) 
 DOH, Environmental Management Division 
 DOH, Office of Environmental Quality Control 
 Department of Land and Natural Resources (DLNR) 
 ∗ DLNR, Land Division 
 ∗ DLNR, Engineering Division 
 ∗ DLNR, Division of Aquatic Resources 

∗ DLNR, Division of Forestry & Wildlife 
 DLNR, Historic Preservation Division 
 DLNR, Historic Preservation Division, Maui Office 

∗ DLNR, Commission on Water Resource Management 
 DLNR, Maui/Lanai Islands Burial Council 

∗ Office of Hawaiian Affairs (OHA) 
 OHA, Native Hawaiian Rights & Culture 
 OHA, Native Hawaiian Historic Preservation Council 
 University of Hawaii (UH), Water Resources Research Center 
 UH, Environmental Center 
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 Senator Rosalyn Baker 
 Representative Angus McKelvey 
 
County Agencies 
 Civil Defense Agency 
 Cultural Resources Commission 
 Department of Environmental Management 
 Department of Fire Control 

∗ Department of Housing and Human Concerns 
∗ Department of Parks & Recreation 
∗ Department of Planning 
∗ Department of Public Works 
∗ Department of Transportation 
∗ Department of Water Supply 

 Maui County Council 
 Police Department 
 Office of the Mayor 
 
Organizations 

Kaanapali Development Corporation 
∗ Kahoma Land LLC 

 Kamehameha Schools 
Kuleana Kuikahi LLC 

∗ Lahaina Bypass Now  
 Lahaina Hawaiian Civic Club 
 Lahaina-Honolua Senior Citizens Club 
 Lahaina Restoration Foundation 
 Lahaina Town Action Committee 

Maui Cultural Lands 
 West Maui Improvement Association 
∗ West Maui Taxpayers Association 

 
Interested Parties 
 Darryl Aiwohi 
 Foster Ampong 
 Clayton Baybayan 

 Albert Dizan 
Yoland Dizan 

 Brian Haia 
 Charles Haia Jr. 
∗ Louella Haia  

 James Haia Jr. 
 Nameaaea Hoshino 
 M/M Glen Ii 
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 Phillip Jaentsch 
 Mabel Kailihou 
 Wayne Kalani 
 Donnalyn Kalei 
 Kalani Kapu 
 M/M Kekai Kapu 
 Uilani Kapu 
 Qualani Kapu-White 
 Jonah Keahi 
 Ululani Keahi 
 Tom Kekona 
 Josephine Keliipio 
 Leona Nahooikaika 
 Andrew Naleieha 
 Lillian Suter 
 Hervey Takitani 
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9.4. SECTION 106 CONSULTATION 

This environmental document was prepared pursuant to State environmental review 
requirements prescribed under Chapter 343, HRS, and Title 11, Chapter 200, HAR.  However, 
since this project is Federally-funded, it is considered a Federal Action subject to Section 106 
consultation under the National Historic Preservation Act, as amended (NHPA) (16 U.S.C. 
470(f)) and the Advisory Council on Historic Preservation’s implementation procedures 
prescribed by 36 CFR, Part 800 (ACHP, 2004).  The “Agency Official” responsible for this 
consultation is the FHWA, and this consultation effort has been integrated and documented in 
this environmental assessment. 

Section 106 consultation requires Federal agencies to take into account the effects of 
their undertakings on historic properties.  The environmental review process was thus used to 
facilitate consultation efforts with consulting parties in identifying the presence of historic 
properties and assessing the project’s impact on historic properties.  Consultation was also 
conducted with the SHPD in coordination with the State Historic Preservation Officer.  The 
information provided in this Draft EA is being used to facilitate consultation efforts with the 
SHPD, consulting parties, and the public in reviewing the proposed determination of effect for 
the project.   

Summary of Effect Determination 

Based upon the results of an extensive archaeological inventory survey conducted for 
the project and discussed in Chapter 4, only two historic era historic properties were identified 
which were SIHP 50-50-03-6492 and -6596.  These features consisted of late-historic era 
agricultural pushpiles associated with the Pioneer Mill Co. and late historic era sugar 
cultivation.   

These sites were recommended as significant only for its information content (Criterion 
D), and the information that made these two sites significant has been well documented in the 
inventory survey report.  Therefore, significance Criterion D is no longer applicable and these 
sites are no longer eligible for the National Register of Historic Places.  Consequently, a 
project specific effect of “no historic properties affected” was recommended.   

A letter received from the SHPD based upon their review of the inventory survey report 
preliminarily concurred with the findings and significance recommendation subject to minor 
revisions needed to the survey report.  Therefore, this environmental document is being used 
to help facilitate the SHPD’s review for final concurrence with this determination under 
Section 106.  Upon confirmation of this determination in coordination with FHWA, the 
Section 106 process will be completed.   
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9.4.1. Consultation  

The Section 106 consultation process conducted has consisted of multiple methods to 
outreach and consult with various agencies, several Hawaiian organizations, lineal 
descendants of the area, and the general public.  Consultation efforts have also included 
meetings and coordination with the SHPD.  A summary of these consultations efforts is 
discussed. 

Numerous individuals and Hawaiian organizations were contacted requesting their input 
and knowledge of historic properties and cultural resources that may be present within the 
project area.  Based upon initial outreach efforts conducted, several individuals with lineal ties 
to the lands within the project area had come forward, and additional names of potential 
community contacts were also obtained from these efforts.   

Extensive consultation has occurred with representatives of organizations and various 
individuals resulting from these outreach efforts.  Four meetings were conducted on October 
15, 2007, December 1, 2007, January 17, 2008, and February 13, 2008 with various kanaka 
maoli or descendants with lineal ties to the ahupuaa within which the project corridor lies.  
Lineal descendants were also consulted via telephone.  The December 1, 2007 meeting 
included a site visit of the project area and subsequent meeting to discuss the project and 
concerns with several lineal descendants.  The February 13, 2008 meeting was attended by an 
estimated 50 lineal descendants, State DOT and consultants.  In addition, meetings were 
conducted with the Lahaina Hawaiian Civic Club and Lahaina-Honolua Senior Citizens Club 
on January 17, 2008.   

Other consultation efforts included presentations to various native Hawaiian 
organizations which include: 1) the Office of Hawaiian Affairs’, Native Hawaiian Historic 
Preservation Council, 2) Maui/Lana‘i Islands Burial Council, and 3) County Cultural 
Resources Commission.  Consultation was also conducted with the County Planning 
Department.  Pre-assessment consultation letters and information were also distributed to 
agencies, organizations, and individuals.  Finally, a public informational meeting was 
conducted on April 30, 2008 to provide an opportunity for further consultation.   

Consultation meetings have been held with the SHPD as part of the Section 106 process 
as identified below: 

1. A January 16, 2007 meeting was held to brief the SHPD on the status of the 
project and archaeological work conducted, and to discuss additional agency 
requirements and work tasks that should be conducted associated with this project. 
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2. A September 23, 2008 meeting was held to update SHPD on the status of the 
project and discuss the findings from the archaeological inventory survey field 
work completed.   

The consultation conducted assisted in providing information that was used to evaluate 
the potential for finding historic properties in the project corridor.  Information identified 
potential areas that may be more sensitive such as near Kahoma Stream.  This information 
was used to help better develop the scope of work conducted under the archaeological 
inventory survey.   

9.4.2. Identification of Historic Properties 

As discussed under Chapter 4, an archaeological inventory survey was conducted for the 
project which surveyed the project corridor along with additional areas outside the proposed 
right-of-way varying from 100 to 200 additional feet.  Based upon the survey, two historic 
properties were documented within the project area of potential effect.  Both of these 
properties were late-historic era pushpiles associated with commercial sugar agriculture which 
were assigned State Inventory of Historic Properties (SIHP) numbers 50-50-03-6492 and 50-
50-03-6596.   

SIHP 50-50-03-6492 and -6596 were considered significant under Criterion D because 
of the potential to yield information important for understanding the history of the region.  As 
the Pioneer Mill Co. sought to intensify sugar cultivation in Lahaina by opening up more 
arable lands, advances in farming and agricultural technology following World War II paved 
the way for increased mechanization and automation.  The pushpiles associated with SIHP-
6492 and -6596 were the results the plantation’s rock removal program where rocky fields 
were successfully cleared.   

9.4.3. No Historic Properties Affected Determination  

Information regarding the significance of SIHP 6492 and 6596 has been well 
documented in the inventory survey report.  Further historic preservation mitigation or data 
recovery would not add to the body of information concerning these historic properties.  
Therefore, significance Criterion D is no longer applicable and as such no longer eligible for 
the National Register of Historic Places.   

Therefore, a project specific effect of “no historic properties affected” was 
recommended, and is appropriate because the information that would have given these 
historic properties significance has been recorded.  A letter received from the SHPD based 
upon their review of the inventory survey report preliminarily concurred with these findings 
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and significance recommendation subject to minor revisions needed to finalize the survey 
report.   

This environmental document will help to facilitate the SHPD’s review for final 
concurrence with this determination under Section 106.  Upon SHPD’s concurrence of this 
determination and in coordination with FHWA, the Section 106 process will be complete.  
This environmental document is also being used to notify all consulting parties of these 
findings and proposed determination.   
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10. ANTICIPATED DETERMINATION 

To determine whether a proposed action would likely have a significant effect on the 
environment, the State Approving Agency needs to consider every phase of the action, the 
expected primary and secondary consequences, cumulative effect, and the short- and long-
term effects.  The Approving Agency’s review and evaluation of the proposed action’s effect 
on the environment would result in a determination either: 1) the action would have a 
significant effect on the environment, and an Environmental Impact Statement Preparation 
Notice should be issued, or 2) the action would not have a significant effect warranting a 
Finding of No Significant Impact (FONSI) also referred to as a Negative Declaration under 
§11-200, HAR.  

A FONSI determination is warranted for the proposed project based upon the 
information provided in this Draft EA document, including the various agency and public 
review comments received.  The project should not have a significant impact on the 
surrounding environment. 

The preliminary findings supporting this anticipated determination are based upon 
assessment of the project’s effects on the environment in relation to the 13 Significance 
Criteria prescribed under the State Department of Health’s Title 11, Chapter 200, HAR.  The 
purpose of this assessment is to consider the “significance” of likely environmental effects, 
which include the sum of effects on the quality of the environment along with the overall and 
cumulative effects.  A discussion of the assessment with respect to each criterion is provided 
below. 

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

The proposed project will not involve the loss or destruction of any natural or cultural 
resources.  The project is intended to avoid an existing archaeological site (site 6277) which 
consists of agricultural terraces to the northeast of the project corridor.  Realigning the 
original highway alignment away from that site will allow for its passive preservation in the 
form of avoidance.  Based upon an archaeological inventory survey of the realigned corridor, 
no significant historic properties would be affected, and mitigative measures will be 
implemented to further minimize impacts on historic properties and cultural resources.  There 
will be no destruction or loss of any significant, endangered, or threatened botanical, faunal, 
geological, or other natural resources. 
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2) Curtails the range of beneficial uses of the environment; 

The project will not curtail the range of beneficial uses of the surrounding environment.  
The project corridor and immediate surrounding area consists of undeveloped land comprised 
of fallow agricultural lands formerly used for sugar cane cultivation.  The majority of 
properties affected consist of State property under the jurisdiction of the State HHFDC 
planned for future development.  However, coordination with the State HHFDC has occurred 
on the planning of the realigned highway, and the project has been incorporated into their 
master plans.  Therefore, the project will not adversely impact their development plans.   

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

As discussed in this Draft EA, the proposed project is consistent with the State’s 
applicable long-term environmental policies and goals set forth in Chapter 344, HRS.  This 
document addresses the probable environmental impacts associated with the project, which 
would be associated with short-term construction activities, and necessary mitigative 
measures have been identified.  The project is designed to minimize impacts on the land, and 
best management practices will be implemented during construction to control pollution and 
preserve natural resources.  The project is consistent in conserving natural resources in the 
area, and enhancing the quality of life for residents in West Maui by improving transportation 
infrastructure in the region.  It will also improve public safety and access for emergency 
vehicles and County police and fire protection.  The project is identified on State and County 
land use plans since it is viewed as an important infrastructure improvement for the West 
Maui community.   

4) Substantially affects the economic, social welfare, or cultural practices of the 
community or State.1 

This project involves the realignment of a short segment of the Phase 1A portion of the 
overall Lahaina Bypass Road, and prior EIS documents have already been completed to 
address impacts associated with that overall bypass road.  Therefore, as discussed in this 
document, the project will not have any significant negative impacts on the local economy, or 
the social welfare of the West Maui community or County of Maui.  In the short-term, the 

                                                 

1 This significance criteria was modified to reflect the recent change to Chapter 343, HRS approved by the 
Governor as Act 50 on April 26, 2000.  This Act added “cultural practices” as part of the factors considered in 
determining the significance of an effect. 
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project will confer some moderate positive economic benefits in the local area due to the 
additional construction expenditures associated with this highway realignment.  Direct 
economic benefits will result both through the purchase of material from local suppliers and 
through the employment of local labor, thereby stimulating that sector of the economy.  
Indirect economic benefits may include benefits to local retailing businesses resulting from 
construction activities.  However, these additional economic benefits would not be 
substantially affect the economic community of West Maui.  The realignment of the highway 
segment would not substantially impact known cultural practices occurring in the area.  As 
discussed in this document, mitigative measures will be implemented to provide continued 
access across the highway for residents conducting cultural practices in mauka areas.   

5) Substantially affects public health;  

The proposed project is not anticipated to substantially affect public health.  In the long-
term, no significant air quality or noise impacts are anticipated from the operation of the 
proposed project.  Construction-related effects will be temporary, and best management 
practices will be implemented by the contractor in compliance with pertinent regulatory 
requirements to minimize disturbances to surrounding areas.  There are no hazardous 
materials known to be present within the project corridor.   

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

The project will not involve substantial secondary impacts such as population changes 
or adverse effects on public facilities.  The project only involves the realignment of a short 
segment of the Phase 1A portion of the bypass highway.  Prior EIS documents have already 
been completed to address impacts associated with that overall bypass road.  Therefore, the 
realignment of this short segment of highway will not have substantial secondary impacts.  
Furthermore, land use changes in the surrounding vicinity are controlled by the County of 
Maui through their community plan process and zoning district regulations.  The project is 
intended to avoid a historic site and will not significantly impact other existing infrastructure 
facilities or public facilities in the immediate area.  Construction of the project is anticipated 
to involve the hiring of workers from Maui and will not contribute to in-migration of residents 
from other islands or out of State.   
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7) Involves a substantial degradation of environmental quality; 

The proposed project is not anticipated to involve a substantial degradation of 
environmental quality.  Construction activities associated with the project are anticipated to 
result in short-term impacts to noise and air quality in the immediate vicinity of which best 
management practices will be implemented to mitigate these impacts.  As discussed in this 
document, the project will not have significant impacts on natural resources or the immediate 
environment. 

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

The Lahaina Bypass was initiated by the State DOT to relieve existing and future 
projected traffic congestion along the existing Honoapiilani Highway between the areas of 
Launiupoko and Honokowai back in 1991 which led to the completion of the first Final EIS 
for the Lahaina Bypass.  This highway improvement was also initiated in response to requests 
from the residents of the County of Maui, many of which live and/or work in the West Maui 
district, who wanted relief from the current and future traffic congestion along this corridor.  
Other requests for improvements were received from school officials, County agencies, and 
emergency response officials.  Subsequently, the State DOT completed a Supplemental Final 
EIS in 2002 to extend the Lahaina Bypass Road improvement to Launiupoko along with 
addressing proposed connector road locations to this new highway.   

The need for the Lahaina Bypass was established many years ago through proper 
planning, preliminary engineering work, and completion of necessary environmental 
documents which addressed cumulative impacts.  Therefore, the commitment to construct the 
overall Lahaina Bypass Road was established and addressed under those prior environmental 
documents, and is now being implemented obtaining necessary construction funding.  The 
proposed realignment project of a section of Phase 1A thus does not involve a commitment 
for larger actions.  Impacts associated with project improvements are addressed in this 
document, and mainly involve effects associated with construction activities.  Cumulative 
effects are also addressed.  It has been determined that the project will not have a considerable 
or adverse effect on the environment.   

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

No significant impacts on flora or fauna are anticipated from the construction and 
operation of the proposed project.  No species of special interest, or species listed as 
threatened or endangered were recorded during the botanical, avian, and mammalian surveys.  
The botanical, avian, and mammalian survey report concludes that there is nothing unique 
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about the project corridor or existing vegetation.  The construction and operation of the 
proposed project is not expected to result in deleterious impacts to native avian or mammalian 
resources present within the general project area.  There is no federally delineated Critical 
Habitat within or close to the project corridor, thus the construction and operation of the 
proposed project will not result in any impacts to federally designated Critical Habitat.  
Shielded street lights will be installed along limited portions of the project corridor to mitigate 
the potential for interactions of nocturnally flying Hawaiian Petrels and Newell’s Shearwaters 
with external lights and man-made structures. 

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

The project is not expected to have a significant detrimental impact on air, water quality, 
or ambient noise levels.  Construction of the proposed project will create some short-term 
impacts such as temporary unavoidable noise and fugitive dust emissions in the vicinity of the 
project corridor.  However, there are no sensitive land uses such as schools or residents 
situated along this project corridor.  The surrounding environment consists of fallow 
agricultural land formerly used for sugar cane cultivation.  Construction noise effects will be 
mitigated by complying with the provisions of the State DOH Administrative Rules, Title 11, 
Chapter 46, Community Noise Control.  Potential air quality impacts during construction of 
the proposed project will be mitigated by complying with the State DOH Administrative 
Rules, Title 11, Chapter 60, Air Pollution Control.  Best management practices will be 
implemented by the contractor to minimize nuisances caused by construction activities.   

Potential water quality impacts to the near shore coastal waters during construction of 
the project will be mitigated by adherence to State water quality regulations.  A NPDES 
General Permit for Storm Water Associated with Construction Activity administered by the 
State DOH will be required to control storm water discharges.  Construction of the project 
improvements will also be in compliance with the County regulations and permit 
requirements.  Mitigation measures will incorporate appropriate structural and/or non-
structural BMPs, as required by permitting agencies  

The project is not expected to have a significant impact on noise levels or air quality 
resulting from the operation of the transportation facility as discussed in this document.  
Development of the proposed project will not induce adverse effects from storm runoff to the 
adjacent coastal waters and adjacent properties.  The project is not anticipated to significantly 
impact area drainage patterns, and appropriate storm drain system improvements will be 
installed along the project corridor and integrated with the County system. 
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11) Affects or is likely to suffer damage by being located in an environmentally sensitive 
area such as a flood plain, tsunami zone, beach, erosion-prone area, geologically 
hazardous land, estuary, fresh water, or coastal waters; 

The project corridor is not located within an environmentally sensitive area, nor is it 
situated within a geologically hazardous area.  According to FEMA’s Flood Insurance Rate 
Map (FIRM), Community Panel Number 150003 0161 C (August 3, 1998), the project 
corridor is located within areas designated as Zone C.  Zone C is a “moderate to low risk” 
flood zone and the designation indicates “areas of minimal flooding.”  The project corridor is 
not located within any designated floodway or high risk area.  The proposed project will be 
constructed in compliance with Building Code requirements and standards.  This project will 
also include necessary site drainage improvements in compliance with the County’s drainage 
standards.  Plans will be submitted with the building permit application for ministerial 
agencies review. 

There are no estuaries or significant fresh water resources in the immediate vicinity of 
the project.  Thus, the project should not impact such resources.  Potential water quality 
impacts to the near shore coastal waters during construction of the project will be mitigated by 
adherence to State water quality regulations.  A NPDES General Permit for Storm Water 
Associated with Construction Activity will be obtained.  Therefore, the project should not 
adversely affect coastal waters.   

12) Substantially affects scenic vistas and viewplanes identified in county or state plans 
or studies; 

The proposed project is not anticipated to have significant impacts on notable view 
planes towards the project corridor, nor adversely affect important public viewing points or 
visual resources.  As an at-grade roadway facility, the proposed project will not adversely 
affect the scenic and visual character of the surrounding and open agricultural lands.  The 
project corridor is located mauka and east of existing urbanized areas and does not encroach 
into scenic coastal view corridors. 

The majority of important visual resources and viewing points identified in the Maui 
Coastal Scenic Resources Study and the Lahaina Community Plan are situated along the 
coastline and involve views beyond the project vicinity.  The project will not have an effect 
on these views or resources.  Residences located at higher elevations which have coastline 
views are not expected to have their view planes significantly impacted by the project. 
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13) Requires substantial energy consumption; 

Construction and operation of the proposed project will not require substantial energy 
consumption.  The proposed transportation project will not create energy demands beyond 
that typical of highway infrastructure. 
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SUMMARY MEETING NOTES 
 

PUBLIC INFORMATION MEETING 
LAHAINA BYPASS - PHASE  1A HONOAPIILANI HIGHWAY REALIGNMENT 

FUTURE KEAWE STREET EXTENSION TO LAHAINALUNA ROAD 
FEDERAL AID PROJECT NO. HN-030-1(35)R 

 
MEETING  
DATE:   April 30, 2008 
   5:00 p.m. open house; 6:00 p.m. presentation; 8:00 p.m. adjourn 
 
MEETING 
LOCATION:  Lahaina Civic Center Community Meeting Room 
 
PERSONS 
PRESENT:  Approximately 250 people (refer to attached meeting sign-in 

sheets), including: 
- Members of the Public 
- DOT Representatives 
- Cultural Surveys Hawaii Archaeologists 
- Wilson Okamoto Corporation Engineers and Planners 
- Hawaiian Dredging Representatives 

 
PURPOSE: The purpose of the meeting was to apprise the community about 

the status of the project, including information on archaeological 
sites found within the project vicinity and two alternative 
alignments being considered to avoid the sites.  This meeting was 
also held to allow for consultation pursuant to Section 106 of the 
National Historic Preservation Act of 1966.  Public notice of the 
meeting was published in the April 17, 2008 issue of The Maui 
News.  Flyers providing notice of the meeting were mailed to 
approximately 6,448 homes and businesses in the Lahaina Area. 

 
INFORMATION ITEMS: 
 
The meeting format included an “open house” session from 5:00 p.m., followed at 6:00 
p.m. by an informational presentation on the project, question and answer session, and 
public comments.  During the open house, attendees were provided the opportunity to 
ask questions and talk with DOT staff and consultants.  Wall-mounted maps depicting 
the Phase IA project in relation to the surrounding geography and land uses were 
provided to aid discussion.  The map displays were divided among three information 
stations: 1) Archaeological investigation of Site 2484 and Site 6277; 2) Overview of the 
entire Lahaina bypass project corridor from Launiupoko to Honokawai ; and 3) 
Alternatives to the original Phase IA road alignment that were evaluated and assessed 
to avoid impact to Site 2484. 
 
At 6:00 pm, DOT opened the meeting with introductory comments.  Consultant Wilson 
Okamoto Corporation (WOC) conducted an informational slide presentation.  The 
presentation began with background information on the entire corridor to provide context 
for the Phase 1A project.  Construction of Phase 1A had originally been scheduled to 
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commence in August 2007, prior to the May 2007 discovery of Site 2484 within the 
delineated road corridor.  The presentation also discussed the inadvertent find of 
adjacent Site 6277, including the requirements of Section 106 and Section 4(f) 
regulations that must be addressed. 
 
WOC summarized the archaeological work to date, consultation with agencies, 
organizations, and individuals to date, and the various alternative road alignments that 
were evaluated and eliminated.  WOC described the two remaining alternatives under 
consideration and described the selection criteria for a preferred alternative.  An 
environmental assessment (EA) would be prepared to assess the impacts associated 
with the preferred alternative.  The presentation concluded with an overview of the EA 
process to be undertaken by the project team.  The floor was opened for questions from 
the audience.  Following the question and answer session, the floor was opened for 
comments on the project.  To assure all interested parties a chance to participate, 
individuals who had signed up to provide comments were taken in order of sign-up, 
followed by individuals who decided to make impromptu comments.  A total of 33 people 
signed up to provide comments.   
 
Questions and comments are summarized below by topic area.  Copies of the meeting 
sign-in sheets and the comment sign-up sheets are attached. 
 
Summary of Questions: 

 
Proceedure: 
 
1. What Native Hawaiian groups were contacted under Section 106? 

Response:  Na Kupuna O Maui, Lahaina Hawaiian Civic Club, OHA, Native 
Hawaiian Historic Preservation Council, and the Maui-Lanai Burial Council were 
contacted. 

Funding: 
 
2. Is the money for this project protected so that they will not disappear back into 

the general fund? 

Response:  The funds for this project are dedicated and will not lapse. 

3. What is the cost of Phase IA construction and how much will it cost the public if 
the project goes over budget? 

Response:  Phase 1A is programmed for $47 million.  Cost overruns will be paid 
through DOT’s program.  DOT does not have authority to increase taxes. 

4. The modification of the Phase 1A alignment will affect the County’s proposed 
Keawe Street Extension project.  Will this decrease the County’s fiscal 
contribution to Phase 1A? 

Response:  The modified Phase 1A alignment will reduce the scope of the 
County’s Keawe Street Extension project.  DOT and the County are considering 
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completing the Keawe Street Extension project as part of the Phase 1A 
construction, using County and Federal monies.  After construction is completed, 
DOT would dedicate the Keawe Street Extension to the County. 

Construction: 
 

5. If Phase IA is approved, how quickly can it get started?  It took 40 minutes to pick 
up my wife at Lahainaluna tonight and bring her here.  It would be a 10 minute 
drive if we had Phase 1A completed. 

Response:   If the EA process is completed within the anticipated timeframe, we 
expect to begin construction in January 2009. 

Archaeological Resources: 
 
6. Is it true that the archaeological sites are probably around 70 to 75 years old? 

Response:  Evidence at Site 6277 points to early historic era, hand-cultivated 
agriculture activities from the late 1800s to 1930s/1940s. 

7. Were archaeological studies completed for the whole Lahaina Bypass corridor?  
What happens if other archaeological resources are discovered and what are the 
associated costs? 

Response:  The EIS for the Lahaina Bypass corridor included archaeological 
assessment of the entire alignment.  Because inadvertent finds were made in the 
Phase 1A segment, additional archaeological surveys are being executed for 
Phases 1B, 1C, and 1D. 

Summary of Oral Comments: 
 
Proceedure: 
 
1. Section 106 of the NHPA of 1966 is quite invalid and has been superseded by PL 

89-665, amended by 96-515, which means the (meeting) notice was falsely 
advertised.  The (project area) is not in the USA, but in Moku O Maui. 

 
2. Thanks to DOT and their consultant team for this public meeting, for their 

outreach to the community, and for their willingness to collect input from the 
public. 

 
3. The State is to be commended for organizing this meeting and being sensitive to 

the cultural issues and public concerns. 
 
4. All (government agency) leaders here tonight are liable in your individual 

capacities to protect the Native Hawaiian rights under Article 12, Section 7 of the 
State Constitution. 

 
5. The land affected by the road is ceded land and, until that issue is resolved, none 

of this construction or planning should take place. 
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Archaeological Resources: 
 
6. Our (Hawaiian) culture and the iwi (bones) of our kupuna is our life, what we live 

for.  The bypass is going to encounter iwi.  It’s desecration. 
 
7. The Lahaina Hawaiian Civic Club is grateful that the DOT is seeking alternatives 

to the destruction of cultural sites.  We ask that this be completed as soon as 
possible and that you continue to talk with the Hawaiian community, especially 
the direct descendants of the kupuna who live on the offended lands. 

 
8. The bypass may be necessary to provide a safer environment for tomorrow, but 

the first priority is to respect the iwi kupuna of the area.  In the GPAC plan, 
10,000 homes are planned once the bypass is completed.  Money (revenue from 
development) is the issue, but our iwi kupuna is not for sale.   

 
9. My grandfather carried his tutu’s dead body up to Kahoma for burial.  We cannot 

access the grave because it’s gated.  I disagree with this project. 
 
10. Kuleana Kuikahi LLC would like to request that all work related to this project be 

placed on hold until the families retrieve the iwi kupuna that was taken from the 
burial area in Kahoma and see them reinterred where they belong.  We are 
requesting all letters, memorandums, and any information from the County of 
Maui, SHPD, and other agencies that may have been consultant to the Kahoma 
Stream flood control project. 

 
11. I am a construction worker who supports the bypass.  We came across a lot of 

burials (in the past) and to respect (the burials), we moved them to other places.  
I believe in the burial council with their place set aside for our kupuna. 

 
12. I think the archaeological area must be avoided, and what the DOT has done to 

avoid the site is the only option. 
 
Traffic and Transportation Systems: 
 
13. This bridge – I am against it.  Napili still bottlenecks into one single lane.  This 

project is not going to resolve the problem of Lahainaluna Road.  Fix Napili first, 
then everybody that lives on the other side of Lahaina can benefit first. 

 
14. I am for the bypass.  People who live in the Lahainaluna area will have access to 

two ways of coming in and out of the area.  This will benefit everyone, including 
students, school staff, visitors, delivery trucks, and emergency personnel. 

 
15. The need for the Lahaina Bypass was recognized 30 years ago and must be built 

now, or future West Maui residents will regret we were not able to work out our 
problems and get this project going. 

 
16. Either alternative is agreeable.  Let’s just choose one and get started. 
 
17. The Mayor supports the Phase 1A project. 
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18. The old plantation cane haul road should be the preferred alternative. 
 
19. The stop and go traffic is bad for gas mileage, and the bypass will help the 

situation. 
 
20. The bypass is crucial to increasing the quality of life in West Maui.  It will relieve 

traffic congestion and will be a lifeline in medical emergencies. 
 
21. Phase 1A will immediately relieve traffic going to the other side, to South Maui, 

and up and down Lahainaluna. 
 
22. I’m in favor of the bypass as well as the public transportation that is only now 

developing.  Continued use of the individual car will only make things worse. 
 
23. I love traffic and I’ll sit in traffic the rest of my life rather than see something like 

this go forward. 
 
Emergency Access and Public Facilities: 
 
24. The children should be our first concern.  It is a problem is that there is no other 

exit beside Lahainaluna Road during an emergency.  The cane haul road 
alternative is too low (too far makai) because those three schools are above 
(mauka of) the cane road.   

 
25. With all the alternatives considered, I don’t see the DOT trying to ignore 

everyone’s concerns and ram this project through.  I’m Hawaiian too, and I would 
be the last one to sign off on any project that is going to endanger anything 
cultural.  But I want to make sure that 3,000 students aren’t going to be trapped 
during a fire, flood, or other emergency. 

 
26. Lahaina Intermediate School has experienced a bomb scare and bad weather 

closures in the past, and the fear and anxiety experienced during these times is 
real.  Children’s safety is a top priority.  DOT’s willingness to seek an agreement 
among all parties is commendable. 

 
27. Weekday mornings and afternoons, it is very difficult to travel up and down 

Lahainaluna Road.  To have an ambulance travel on this road at those times of 
day is near impossible.  We just need an alternate way out. 

 
Growth and Development: 
 
28. We’re not against development; we’re against developers that do not care about 

the land.  We’re going to kill this place and make it like Honolulu. 
 
29. The traffic problem is caused by corporate business, politicians, committees of 

the past that allowed overdevelopment without requiring construction of proper 
infrastructure. 
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30. Everyone agrees and is in favor of preserving archaeological resources.  
However, land use and population pressure is increasing everywhere you go, 
and we have got to learn to deal with it. 

 
31. This bypass is going to benefit the development companies.  I feel anger 

because of the changes (urban development) this is going to bring. 
 

















































 



Appendix B
Design Plans

Typical Roadway Sections
Plans and Profiles
Kahoma Stream Bridge Foundation Plan
Kahoma Stream Bridge Sections



 

























 



Appendix C
Masa Fujioka & Associates Letter for Environmental Survey 
Proposed 2008 Realignment Honoapiilani Highway, 
October 31, 2008
And
Report of Environmental Survey Proposed Honoapiilani
Highway Lahainaluna to Keawe Street Extension,
Lahaina, Maui, Hawaii
Masa Fujioka & Associates, November 6, 2007



 



















































































































































































Appendix D
Biological Surveys of the Proposed Realignment of Honoapi‘ilani
Highway, Phase 1 (Lāhainā Bypass)
Future Keawe Street Extension to Lahainaluna Road
Lāhainā District, Island of Maui
Rana Productions, Ltd. and AECOS Inc., September 4, 2008
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 l
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Appendix E
Biological and Water Quality Surveys of Kahoma and Kanaha
Stream for a Bypass Road in Lahaina, Maui
AECOS, Inc., October 16, 2008



 



A
EC

O
S 

R
E
P
O

R
T

 N
o
. 
1
1
8
8
 

   

 

B
io

lo
g
ic

al
 a

n
d

 w
at

er
 q

u
al

it
y

 s
u

rv
ey

s 
o
f 

K
ah

o
m

a 
an

d
 K

an
ah

a 
St

re
am

 f
o
r 

a 
b

y
p

as
s 

ro
ad

 
in

 L
ah

ai
n

a,
 M

au
i.
 

 

 

 

  

P
r
e
p

a
r
e
d

 b
y
: 

 

A
EC

O
S 

In
c
. 

4
5

-9
3
9

 K
a
m

e
h

a
m

e
h

a
 H

w
y
, 
S
u

it
e
 1

0
4
 

K
�n

e
‘o

h
e
, 
H

a
w

a
i‘
i 

 9
6
7
4
4
-3

2
2
1
 

   

O
c
t
o
b

e
r
 1

6
, 
2
0
0

8
 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 1

 

 B
io

lo
g
ic

a
l 

a
n

d
 w

a
te

r 
q

u
a
li

ty
 s

u
rv

e
y
s 

o
f 

K
a
h

o
m

a
 a

n
d

 
K

a
n

a
h

a
 S

tr
e
a
m

s 
fo

r 
a
 b

y
p

a
ss

 r
o
a
d

 i
n

 L
a
h

a
in

a
, 
M

a
u

i.
 

  O
c
t
o
b
e
r
 1

6
, 
2

0
0

8
 

D
ra

ft
 

A
EC

O
S 

 N
o
. 
1

1
8

8
 

C
h

a
d

 L
in

e
b

a
u

g
h

 
A

EC
O

S,
 In

c
.  

45
-9

39
 K

a
m

e
h

a
m

e
h

a
  H

w
y,

 S
u

ite
 1

04
 

Kä
ne

’o
he

 , 
H

a
w

a
i’i

  9
67

44
 

Ph
o

n
e

: (
80

8)
 2

34
-7

77
0 

 F
a

x:
 (

80
8)

 2
34

-7
77

5 
Em

a
il:

 a
e

c
o

s@
a

e
c

o
s.

c
o

m
 

 In
t
r
o
d

u
c
t
io

n
 

 

O
n

 
S
e
p

t
e
m

b
e
r
 
2

2
, 

2
0

0
8

, 
b
io

lo
g
is

t
s
 
f
r
o
m

 
A

EC
O

S,
 
In

c
. 

c
o
n

d
u

c
t
e
d

 
w

a
t
e
r
 
q

u
a
li

t
y
 
a
n

d
 

b
io

lo
g
ic

a
l 

s
u

r
v
e
y
s
 
in

 
K

a
h

o
m

a
 
a
n

d
 
K

a
n

a
h

a
 
S
t
r
e
a
m

s
 
n

e
a
r
 
L
a
h

a
in

a
, 

M
a
u

i 
(F

ig
. 

1
).
 
 
T

h
e
 

S
t
a
t
e
 

D
e
p

a
r
t
m

e
n

t
 

o
f
 

T
r
a
n

s
p

o
r
t
a
t
io

n
 

(H
D

O
T

) 
is

 
p

la
n

n
in

g
 

t
o
 

c
o
n

s
t
r
u

c
t
 

a
 

b
y
p

a
s
s
 

h
ig

h
w

a
y
 
a
b
o
v
e
 
L
a
h

a
in

a
 
a
s
 
p

a
r
t
 
o
f
 
t
h

e
 
H

o
n

o
a
p

i’
il

a
n

i 
H

ig
h

w
a
y
 
R

e
a
li

g
n

m
e
n

t
 
P
r
o
je

c
t
, 

P
h

a
s
e
 
1
A

, 
a
ls

o
 
k
n

o
w

n
 
a
s
 
t
h

e
 
L
a
h

a
in

a
 
B
y
p

a
s
s
. 

 
T

h
e
 
b
y
p

a
s
s
 
is

 
p

la
n

n
e
d

 
a
s
 
a
 
t
w

o
-l

a
n

e
 

r
o
a
d

 
s
p

a
n

n
in

g
 
a
p

p
r
o
x
im

a
t
e
ly

 
o
n

e
-h

a
lf

 
m

il
e
 
f
r
o
m

 
L
a
h

a
in

a
lu

n
a
 
R

o
a
d

 
t
o
 
a
 
f
u

t
u

r
e
 

K
e
a
w

e
 

S
t
r
e
e
t
 

E
x
t
e
n

s
io

n
. 

 
T

h
e
 

L
a
h

a
in

a
 

B
y
p

a
s
s
 

is
 

e
x
p

e
c
t
e
d

 
t
o
 

a
ll

e
v
ia

t
e
 

t
r
a
f
f
ic

 

c
o
n

g
e
s
t
io

n
 a

n
d

 i
m

p
r
o
v
e
 c

ir
c
u

la
t
io

n
 a

t
 t

h
e
 i

n
t
e
r
s
e
c
t
io

n
 o

f
 H

o
n

o
a
p

ii
la

n
i 

H
ig

h
w

a
y
 a

n
d

 

L
a
h

a
in

a
lu

n
a
 R

o
a
d

. 
 F

u
t
u

r
e
 p

h
a
s
e
s
 o

f
 t

h
e
 H

o
n

o
a
p

i’
il

a
n

i 
H

ig
h

w
a
y
 R

e
a
li

g
n

m
e
n

t
 P

r
o
je

c
t
 

w
il

l 
c
o
n

t
in

u
e
 

t
h

e
 

n
e
w

 
t
w

o
-l

a
n

e
 

r
o

a
d

w
a
y
 

s
o
u

t
h

 
t
o
w

a
r
d

s
 

L
a
u

n
iu

p
o
k
o
 

a
n

d
 

n
o
r
t
h

 

t
o
w

a
r
d

s
 H

o
n

o
k
öw

a
i 

(H
D

O
T

, 
2
0
0
8
).
  

A
EC

O
S,

 I
n

c
. 

w
a
s
 c

o
n

t
r
a
c
t
e
d

 b
y
 W

il
s
o
n

 O
k
a
m

o
t
o
 

t
o
 a

s
c
e
r
t
a
in

 b
io

lo
g
ic

a
l 

r
e
s
o
u

r
c
e
s
 a

n
d

 a
s
s
e
s
s
 w

a
t
e
r
 q

u
a
li

t
y
 o

f
 K

a
h

o
m

a
 S

t
r
e
a
m

 a
n

d
 i

t
s
 

t
r
ib

u
t
a
r
ie

s
 

f
o
r
 

p
e
r
m

it
t
in

g
 

o
f
 

t
h

e
 

c
o
n

s
t
r
u

c
t
io

n
 

p
r
o
je

c
t
. 

 
T

h
is

 
r
e
p

o
r
t
 

d
e
t
a
il

s
 

t
h

e
 

f
in

d
in

g
s
 o

f
 t

h
e
s
e
 s

u
r
v
e
y
s
. 

  M
e
t
h

o
d

s
 

 A
EC

O
S.

 
b

io
lo

g
is

t
s
 
t
o
o
k
 
w

a
t
e
r
 
q

u
a
li

t
y
 
f
ie

ld
 
m

e
a
s
u

r
e
m

e
n

t
s
, 

c
o
ll

e
c
t
e
d

 
a
 
w

a
t
e
r
 
s
a
m

p
le

 

f
o

r
 

la
b
o
r
a
t
o
r
y
 

a
n

a
ly

s
e
s
, 

a
n

d
 

id
e
n

t
if

ie
d

 
a
q

u
a
t
ic

 
b
io

t
a
 

p
r
e
s
e
n

t
 

in
 

t
h

e
 

p
r
o
je

c
t
 

w
a
t
e
r
w

a
y
s
. 
F
ig

u
r
e
 2

 i
n

d
ic

a
t
e
s
 t

h
e
 a

p
p

r
o
x
im

a
t
e
 l

o
c
a
t
io

n
s
 o

f
 t

h
e
 w

a
t
e
r
 q

u
a
li

t
y
 s

t
a
t
io

n
 

a
n

d
 

t
h

e
 

e
x
t
e
n

t
 

o
f
 

t
h

e
 

b
io

lo
g
ic

a
l 

s
u

r
v
e
y
 

a
r
e
a
. 

T
h

e
 

s
u

r
v
e
y
 

a
r
e
a
 

in
c
lu

d
e
d

 
a
n

 

a
p

p
r
o
x
im

a
t
e
ly

 
1

.5
 

m
il

e
s
 

(2
4

0
0

 
m

) 
s
e
g
m

e
n

t
 

o
f
 

t
h

e
 

lo
w

e
r
 

a
n

d
 

m
id

d
le

 
r
e
a
c
h

 
o
f
 

K
a
h

o
m

a
 
S
t
r
e
a
m

 
a
n

d
 
t
w

o
 
u

p
p

e
r
 
m

id
d

le
 
r
e
a
c
h

 
s
e
g
m

e
n

t
s
 
(o

n
e
 
e
a
c
h

 
in

 
K

a
h

o
m

a
 
a
n

d
 

K
a
n

a
h

a
 
s
t
r
e
a
m

s
) 

 
T

h
e
 
u

p
p

e
r
 
m

id
d

le
 
r
e
a
c
h

 
s
u

r
v
e
y
 
a
r
e
a
 
o
f
 
K

a
n

a
h

a
 
S
t
r
e
a
m

 
is

 
lo

c
a
t
e
d

 

n
o
r
t
h

 o
f
 L

a
h

a
in

a
lu

n
a
 H

ig
h

 S
c
h

o
o
l.
  

T
h

is
 s

u
r
v
e
y
 a

r
e
a
 e

x
t
e
n

d
e
d

 a
p

p
r
o
x
im

a
t
e
ly

 4
0
0

 m
 

(1
3

1
0

 f
t
) 

f
r
o

m
 a

n
 e

le
v
a
t
io

n
 o

f
 4

5
0

 f
t
 (

1
4

0
 m

) 
t
o
 a

n
 e

le
v
a
t
io

n
 o

f
 6

5
0

 f
t
 (

2
0

0
 m

).
  

T
h

e
 

u
p

p
e
r
 
m

id
d

le
 
r
e
a
c
h

 
s
u

r
v
e
y
 
a
r
e
a
 
o
f
 
K

a
h

o
m

a
 
S
t
r
e
a
m

 
is

 
lo

c
a
t
e
d

 
s
o
u

t
h

e
a
s
t
 
o
f
 
t
h

e
 

C
r
a
t
e
r
 (

K
a
h

o
m

a
) 

R
e
s
e
r
v
o
ir

 a
n

d
 i

n
c
lu

d
e
d

 a
 2

5
0

 m
 (

8
2

0
 f

t
) 

s
e
g
m

e
n

t
 f

r
o
m

 a
n

 e
le

v
a
t
io

n
 



W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 2

 

o
f
  

4
0

0
 f

t
  

(1
2

0
 m

) 
t
o
  

a
n

 e
le

v
a
t
io

n
 o

f
 5

0
0

 f
t
 (

1
5

0
 m

).
 D

ip
 n

e
t
s
 w

e
r
e
 u

s
e
d

 t
o
 s

a
m

p
le

 

a
q

u
a
t
ic

 r
e
s
o
u

r
c
e
s
 i
n

 s
t
r
e
a
m

 w
a
t
e
r
s
 w

it
h

 l
im

it
e
d

 v
is

ib
il

it
y
. 
  

 

 

 

F
ig

u
r
e
 1

. 
 T

h
e
 p

r
o
je

c
t
 l

o
c
a
t
io

n
 a

t
 L

a
h

a
in

a
, 
M

a
u

i.
 

  

S
t
r
e
a
m

 D
e
s
c
r
ip

t
io

n
  

 

T
h

e
 w

a
t
e
r
s
 o

f
 K

a
h

o
m

a
 S

t
r
e
a
m

, 
lo

c
a
t
e
d

 o
n

 t
h

e
 w

e
s
t
e
r
n

 
s
id

e
 o

f
 M

a
u

i,
 o

r
ig

in
a
t
e
 a

lo
n

g
 

t
h

e
 
w

e
s
t
e
r
n

 
s
lo

p
e
s
 
o
f
 
P
u

‘u
 
K

u
k
u

i.
 
 
T

h
is

 
1

7
.4

-m
il

e
 
(2

8
-k

m
) 

lo
n

g
 
s
t
r
e
a
m

 
is

 
c
la

s
s
if

ie
d

 

a
s
 
a
 
p

e
r
e
n

n
ia

l 
s
t
r
e
a
m

 
b
y
 
t
h

e
 
D

iv
is

io
n

 
o
f
 
A

q
u

a
t
ic

 
R

e
s
o
u

r
c
e
s
 
(D

A
R

) 
a
n

d
 
g
iv

e
n

 
t
h

e
 

s
t
r
e
a
m

 
c
o
d

e
 
o
f
 
6
-1

-0
0
5
. 

 
K

a
n

a
h

a
, 

H
a
lo

n
a
, 

a
n

d
 
t
w

o
 
u

n
n

a
m

e
d

 
t
r
ib

u
t
a
r
ie

s
 
f
e
e
d

 
in

t
o

 

K
a
h

o
m

a
 
S
t
r
e
a
m

 
in

 
it

s
 
5

.8
-m

i²
 
(1

4
.9

-k
m

²
) 

w
a
t
e
r
s
h

e
d

. 
 
O

r
ig

in
a
t
in

g
 
a
t
 
a
n

 
e
le

v
a
t
io

n
 
o
f
 

a
p

p
r
o
x
im

a
t
e
ly

 5
5

7
0

 f
t
 (

1
7

0
0

 m
),
 K

a
h

o
m

a
 S

t
r
e
a
m

 f
lo

w
s
 d

u
e
 w

e
s
t
 b

e
f
o

r
e
 b

e
in

g
 j

o
in

e
d

 

b
y
 

a
n

 
u

n
n

a
m

e
d

 
t
r
ib

u
t
a
r
y
 

a
t
 

a
n

 
e
le

v
a
t
io

n
 

o
f
 

2
4
3
0
 

f
t
 

(7
4
0
 

m
).
 

H
a
lo

n
a
 

S
t
r
e
a
m

, 

o
r
ig

in
a
t
in

g
 a

t
 a

n
 e

le
v
a
t
io

n
 o

f
 3

2
0
0
 f

t
 (

9
7
5
 m

),
 e

n
t
e
r
s
 K

a
h

o
m

a
 a

t
 t

h
e
 1

0
5

0
 f

t
 (

3
2

0
 m

) 

e
le

v
a
t
io

n
 
c
o
n

t
o
u

r
. 

 
A

n
o
t
h

e
r
 
s
m

a
ll

 
t
r
ib

u
t
a
r
y
 
jo

in
s
 
a
t
 
a
n

 
e
le

v
a
t
io

n
 
o
f
 
a
p

p
r
o
x
im

a
t
e
ly

 

9
0
0

 f
t
 (

2
7

5
 m

) 
b
e
f
o

r
e
 t

h
e
 s

t
r
e
a
m

s
 c

o
n

f
lu

e
n

c
e
 w

it
h

 K
a
n

a
h

a
 S

t
r
e
a
m

 a
t
 a

n
 e

le
v
a
t
io

n
 o

f
 

2
7

5
 f

t
 (

8
0

 m
).
  

S
e
v
e
r
a
l 

d
it

c
h

e
s
 a

n
d

 f
lu

m
e
s
 d

iv
e
r
t
 t

h
e
 w

a
t
e
r
s
 o

f
 K

a
h

o
m

a
 a

n
d

 K
a
n

a
h

a
 

W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 3

 

S
t
r
e
a
m

 
f
o

r
 

a
g
r
ic

u
lt

u
r
a
l 

u
s
e
. 

 
A

t
 

t
h

e
 

p
r
o

p
o

s
e
d

 
p

r
o
je

c
t
 

s
it

e
, 

1
9

7
0

 
f
t
 

(6
0

0
 

m
) 

d
o
w

n
s
t
r
e
a
m

 
f
r
o

m
 
t
h

e
 
c
o
n

f
lu

e
n

c
e
 
w

it
h

 
K

a
n

a
h

a
 
S
t
r
e
a
m

, 
K

a
h

o
m

a
 
S
t
r
e
a
m

 
h

a
s
 
b
e
e
n

 

m
o
d

if
ie

d
 
in

t
o
 
a
 
6

7
0

-f
t
 
(2

0
5

-m
) 

lo
n

g
 
b

a
s
in

 
w

it
h

 
c
o
n

c
r
e
t
e
 
w

a
ll

s
. 

 
A

t
 
t
h

e
 
d

o
w

n
s
t
r
e
a
m

 

e
n

d
 
o
f
 
t
h

e
 
s
t
r
u

c
t
u

r
e
 
a
 
c
o
n

c
r
e
t
e
 
d

e
b
r
is

 
c
o
ll

e
c
t
o
r
 
s
p

a
n

s
 
t
h

e
 
g
u

lc
h

 
(F

ig
 
3

).
 
 
A

 
s
e
r
v
ic

e
 

r
a
m

p
 
is

 
p

r
e
s
e
n

t
 
a
lo

n
g
 
o
n

 
t
h

e
 
n

o
r
t
h

e
r
n

 
s
t
r
e
a
m

 
b
a
n

k
 
n

e
a
r
 
t
h

e
 
u

p
s
t
r
e
a
m

 
e
n

d
 
o
f
 
t
h

e
 

b
a
s
in

. 
 
D

o
w

n
s
t
r
e
a
m

 
o

f
 
t
h

e
 
d

e
b

r
is

 
b

a
s
in

, 
t
h

e
 
5

0
-f

t
 
(1

5
-m

) 
w

id
e
 
g
u

lc
h

 
is

 
c
h

a
n

n
e
li

z
e
d

 

f
o

r
 1

.7
 k

m
 (

1
.1

 m
il

e
) 

b
e
f
o
r
e
 e

n
t
e
r
in

g
 t

h
e
 P

a
c
if

ic
 O

c
e
a
n

 j
u

s
t
 n

o
r
t
h

 o
f
 t

h
e
 M

a
la

 W
h

a
r
f
 

(F
ig

 4
).
 

 

 

F
ig

u
r
e
 2

. 
W

a
t
e
r
 q

u
a
li

t
y
 s

t
a
t
io

n
s
 (

r
e
d

),
 s

u
r
v
e
y
 a

r
e
a
 (

y
e
ll

o
w

),
 a

n
d

 p
r
o
je

c
t
 s

it
e
 f

o
r
 

t
h

e
 p

r
o
p

o
s
e
d

 t
h

e
 L

a
h

a
in

a
 b

y
p

a
s
s
 h

ig
h

w
a
y
 i

n
 w

e
s
t
 M

a
u

i.
 

  A
p

p
r
o
x
im

a
t
e
ly

 
9

5
%

 
o
f
 
la

n
d

 
w

it
h

in
 
t
h

e
 
K

a
h

o
m

a
 
w

a
t
e
r
s
h

e
d

 
is

 
u

n
d

e
v
e
lo

p
e
d

 
w

it
h

 

f
o

r
e
s
t
, 

s
h

r
u

b
la

n
d

, 
a
n

d
 g

r
a
s
s
la

n
d

 c
o
m

p
r
is

in
g
 m

o
s
t
 o

f
 t

h
e
 l

a
n

d
 u

s
e
 i

n
 t

h
e
 a

r
e
a
 (

D
A

R
, 

2
0
0

8
).
  

T
h

e
 n

o
r
t
h

 e
n

d
 o

f
 L

a
h

a
in

a
, 
w

h
ic

h
 s

u
r
r
o
u

n
d

s
 t

h
e
 l

o
w

e
r
 a

n
d

 m
id

d
le

 r
e
a
c
h

e
s
 o

f
 

t
h

e
 s

t
r
e
a
m

, 
r
e
p

r
e
s
e
n

t
s
 d

e
v
e
lo

p
e
d

 (
u

r
b
a
n

) 
la

n
d

 u
s
e
s
 w

it
h

in
 t

h
e
 w

a
t
e
r
s
h

e
d

. 

  



W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 4

 

 

F
ig

u
r
e
 3

. 
 C

o
n

c
r
e
t
e
-l

in
e
d

 d
e
b

r
is

 b
a
s
in

 a
t
 t

h
e
 p

r
o
p

o
s
e
d

 p
r
o
je

c
t
 s

it
e
 o

n
 

K
a
h

o
m

a
 S

t
r
e
a
m

 a
t
 L

a
h

a
in

a
. 

   

 

F
ig

u
r
e
 4

. 
K

a
h

o
m

a
 S

t
r
e
a
m

’s
 o

u
t
le

t
 i

n
t
o
 t

h
e
 P

a
c
if

ic
 O

c
e
a
n

 j
u

s
t
 w

e
s
t
 o

f
 t

h
e
 

F
r
o
n

t
 S

t
r
e
e
t
 B

r
id

g
e
. 

W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 5

 

W
a
t
e
r
 Q

u
a
li

t
y
 

 O
n

 S
e
p

t
e
m

b
e
r
 2

2
, 
2

0
0

8
 t

h
e
 o

n
ly

 w
a
t
e
r
 p

r
e
s
e
n

t
 i

n
 t

h
e
 s

u
r
v
e
y
e
d

 a
r
e
a
s
 o

f
 K

a
h

o
m

a
 a

n
d

 

K
a
n

a
h

a
 
s
t
r
e
a
m

s
 
w

a
s
 
t
h

a
t
 
in

 
a
 
s
m

a
ll

 
p

o
o

l 
lo

c
a
t
e
d

 
in

 
t
h

e
 
e
s
t
u

a
r
y
. 

 
T

h
is

 
t
u

r
b

id
 
p

o
o
l 

w
a
s
 s

e
p

a
r
a
t
e
d

 f
r
o
m

 t
h

e
 o

c
e
a
n

 b
y
 a

 5
0

-f
t
 (

1
5

-m
) 

w
id

e
 b

e
r
m

 c
o
m

p
o
s
e
d

 o
f
 g

r
a
v
e
l 

a
n

d
 

s
a
n

d
. 

 T
h

e
 2

5
0

-f
t
 (

7
5

-m
) 

lo
n

g
 p

o
o
l 

h
a
d

 a
n

 a
v
e
r
a
g
e
 d

e
p

t
h

 o
f
 1

 f
t
 (

0
.3

 m
).
  

O
n

e
 w

a
t
e
r
 

q
u

a
li

t
y
 
s
a
m

p
le

 
w

a
s
 
c
o

ll
e
c
t
e
d

 
f
r
o
m

 
t
h

e
 
c
e
n

t
e
r
 
o
f
 
t
h

is
 
p

o
o

l 
a
n

d
 
t
r
a
n

s
p

o
r
t
e
d

 
t
o
 
t
h

e
 

A
EC

O
S 

In
c
. 

la
b
o
r
a
t
o

r
y
 
in

 
K
�n

e
‘o

h
e
 
(A

EC
O

S 
L
o
g
 
N

o
. 

2
4

5
2

7
).
 
T

a
b

le
 
2

 
li

s
t
s
 
t
h

e
 
f
ie

ld
 

in
s
t
r
u

m
e
n

t
s
 a

n
d

 a
n

a
ly

t
ic

a
l 

m
e
t
h

o
d

s
 u

s
e
d

 t
o
 e

v
a
lu

a
t
e
 t

h
e
s
e
 s

a
m

p
le

s
. 

 

T
a
b

le
 1

. 
A

n
a
ly

t
ic

a
l 

m
e
t
h

o
d

s
 a

n
d

 i
n

s
t
r
u

m
e
n

t
s
 u

s
e
d

 f
o
r
 a

 S
e
p

t
e
m

b
e
r
 2

2
, 
2
0
0
8
 

w
a
t
e
r
 q

u
a
li

t
y
 a

n
a
ly

s
is

 o
f
 K

a
h

o
m

a
 S

t
r
e
a
m

 s
a
m

p
le

. 

 
 

 
 

A
na

ly
si

s 
M

et
ho

d 
R

ef
er

en
ce

 
In

st
ru

m
en

t 
A

m
m

on
ia

 
EP

A
 3

50
M

 
G

ra
ss

ho
ff 

et
 a

l. 
(1

98
6)

 
Te

ch
ni

co
n 

A
ut

oA
na

ly
ze

r 
II 

Ch
lo

ro
ph

yl
l �

 
SM

 1
02

00
 

St
an

da
rd

 M
et

ho
ds

 2
0t

h 
Ed

iti
on

 (1
99

8)
;  

Tu
rn

er
 M

od
el

 1
12

 
flu

or
om

et
er

 

D
iss

ol
ve

d 
O

xy
ge

n 
EP

A
 3

60
.1

 
EP

A
 (1

97
9)

 
Y

SI
 M

od
el

 8
5 

D
O

 m
et

er
 

N
itr

at
e 

+ 
N

itr
ite

 
EP

A
 3

53
.2

 
EP

A
 (1

99
3)

 
Te

ch
ni

co
n 

A
ut

oA
na

ly
ze

r 
II

 
pH

 
EP

A
 1

50
.1

 
EP

A
 (1

97
9)

 
H

an
na

h 
po

ck
et

 p
H

 m
et

er
 

Sa
lin

ity
 b

y 
Sa

lin
om

et
er

 
be

nc
h 

sa
lin

om
et

er
 

G
ra

ss
ho

ff 
in

 G
ra

ss
ho

ff 
et

 a
l. 

(1
98

6)
 

A
G

E 
M

od
el

 2
10

0 
sa

lin
om

et
er

 

Sa
lin

ity
 (f

ie
ld

) 
SM

 2
52

0 
B 

St
an

da
rd

 M
et

ho
ds

 2
0t

h 
Ed

iti
on

 (1
99

8)
;  

Y
SI

 M
od

el
 8

5 
D

O
 m

et
er

 

 Te
m

pe
ra

tu
re

 
th

er
m

ist
er

 c
al

ib
ra

te
d 

to
 

N
BS

 c
er

t. 
th

er
m

om
et

er
 

(E
PA

 1
70

.1
) 

EP
A

 (1
97

9)
 

Y
SI

 M
od

el
 5

50
A

 D
O

 
m

et
er

 

To
ta

l N
itr

og
en

 
pe

rs
ul

fa
te

 d
ig

es
tio

n/
EP

A
 

35
3.

2 
G

ra
ss

ho
ff

 e
t a

l (
19

86
)/ 

EP
A

 
(1

99
3)

 
Te

ch
ni

co
n 

A
ut

oA
na

ly
ze

r 
II

 
To

ta
l P

ho
sp

ho
ru

s 
pe

rs
ul

fa
te

 d
ig

es
tio

n/
EP

A
 

36
5.

1 
G

ra
ss

ho
ff

 e
t a

l. 
(1

98
6)

/E
PA

 
(1

99
3)

 
Te

ch
ni

co
n 

A
ut

oA
na

ly
ze

r 
II

 
To

ta
l S

us
pe

nd
ed

 
So

lid
s 

M
et

ho
d 

25
40

D
 

(E
PA

 1
60

.2
) 

St
an

da
rd

 M
et

ho
ds

 2
0t

h 
Ed

iti
on

 (1
99

8)
; E

PA
(1

97
9)

 
M

et
tle

r H
31

 b
al

an
ce

 

Tu
rb

id
ity

 
M

et
ho

d 
21

30
B

 
(E

PA
 1

80
.1

) 
St

an
da

rd
 M

et
ho

ds
 2

0t
h 

Ed
iti

on
 (1

99
8)

; E
PA

 (1
99

3)
 

H
ac

h 
21

00
N

 
Tu

rb
id

im
et

er
 

 

E
P
A

. 
1

9
7

9
. 
M

e
t
h

o
d

s
 f

o
r
 C

h
e
m

ic
a
l 

A
n

a
ly

s
is

 o
f
 W

a
t
e
r
 a

n
d

 W
a
s
t
e
s
. 
U

.S
. 
E
n

v
ir

o
n

m
e
n

t
a
l 

P
r
o

t
e
c
t
io

n
 A

g
e
n

c
y
, 
E
P
A

 

6
0

0
/
4

-7
9

-0
2

0
. 

E
P
A

. 
1
9
9
3

. 
M

e
t
h

o
d

s
 f

o
r
 t

h
e
 D

e
t
e
r
m

in
a
t
io

n
 o

f
 I

n
o
r
g
a
n

ic
 S

u
b

s
t
a
n

c
e
s
 i
n

 E
n

v
ir

o
n

m
e
n

t
a
l 

S
a
m

p
le

s
. 
E
P
A

 6
0
0
/
R

-

9
3

/
1

0
0

. 

G
r
a
s
s
h

o
f
f
, 
K

.,
 M

. 
E
h

r
h

a
r
d

t
, 
&

 K
. 
K

r
e
m

li
n

g
 (

e
d

s
).
 1

9
8

6
. 
M

e
t
h

o
d

s
 o

f
 S

e
a
w

a
t
e
r
 A

n
a
ly

s
is

 (
2

n
d

 e
d

).
 V

e
r
la

g
 C

h
e
m

ie
, 

G
m

b
H

, 
W

e
in

h
e
im

. 

S
t
a
n

d
a
r
d

 M
e
t
h

o
d

s
. 
1

9
9

8
. 
S
t
a
n

d
a
r
d

 M
e
t
h

o
d

s
 f

o
r
 t

h
e
 E

x
a
m

in
a
t
io

n
 o

f
 W

a
t
e
r
 a

n
d

 W
a
s
t
e
w

a
t
e
r
. 
2

0
t
h

 E
d

it
io

n
. 

1
9

9
8

. 
(G

r
e
e
n

b
e
r
g
, 
C

le
s
c
e
r
i,
 a

n
d

 E
a
t
o
n

, 
e
d

s
.)
. 
A

P
H

A
, 
A

W
W

A
, 
&

 W
E
F
. 
1

2
2

0
 p

. 

 

 



W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 6

 

F
ie

ld
 s

a
li

n
it

y
 m

e
a
s
u

r
e
m

e
n

t
s
 
s
h

o
w

 s
a
li

n
it

y
 
r
a
n

g
in

g
 
f
r
o

m
 5

0
.1

 
p

p
t
 
n

e
a
r
 t

h
e
 c

e
n

t
e
r
 o

f
 

t
h

e
 
p

o
o
l 

t
o
 
4

0
.1

 
p

p
t
 
a
lo

n
g
 
t
h

e
 
m

a
r
g
in

s
 
o

f
 
t
h

e
 
p

o
o
l 

w
h

e
r
e
 
s
m

a
ll

 
c
u

lv
e
r
t
s
 
t
r
ic

k
le

d
 

w
a
t
e
r
 
in

t
o
 
t
h

e
 
p

o
o
l.
 
 
T

h
e
 
h

ig
h

 
w

a
t
e
r
 
t
e
m

p
e
r
a
t
u

r
e
 
r
e
f
le

c
t
s
 
t
h

e
 
s
h

a
ll

o
w

 
d

e
p

t
h

 
o

f
 
t
h

e
 

p
o
o

l.
  

T
h

e
 d

is
s
o

lv
e
d

 o
x
y
g
e
n

 c
o
n

c
e
n

t
r
a
t
io

n
 o

f
 6

.7
4

 m
g
/
l 

r
e
p

r
e
s
e
n

t
s
 1

2
0

%
 s

a
t
u

r
a
t
io

n
 

a
t
 
t
h

e
 
p

o
o
l’
s
 
t
e
m

p
e
r
a
t
u

r
e
 
a
n

d
 
s
a
li

n
it

y
. 

 
T

u
r
b
id

it
y
 
a
n

d
 
t
o
t
a
l 

s
u

s
p

e
n

d
e
d

 
s
o

li
d

s
 
(T

S
S
) 

c
o
n

c
e
n

t
r
a
t
io

n
s
 
w

e
r
e
 
h

ig
h

, 
r
e
f
le

c
t
in

g
 
t
h

e
 
b

r
o
w

n
 
w

a
t
e
r
 
c
o
lo

r
 
o
b

s
e
r
v
e
d

 
a
t
 
t
h

e
 
t
im

e
 
o
f
 

s
a
m

p
li

n
g
. 

 
E
le

v
a
t
e
d

 
a
m

m
o
n

ia
 

le
v
e
ls

 
a
r
e
 

t
y
p

ic
a
l 

in
 

s
t
a
g
n

a
n

t
 

p
o
o

ls
 

d
u

e
 

t
o
 

t
h

e
 

a
c
c
u

m
u

la
t
io

n
 
o

f
 
b
io

lo
g
ic

a
l 

w
a
s
t
e
 
p

r
o
d

u
c
t
s
. 

 
T

o
t
a
l 

n
it

r
o
g
e
n

 
a
n

d
 
t
o
t
a
l 

p
h

o
s
p

h
o

r
u

s
 

le
v
e
ls

 a
r
e
 a

ls
o
 h

ig
h

 i
n

 t
h

is
 s

a
m

p
le

. 

 

T
a
b

le
 2

 W
a
t
e
r
 q

u
a
li

t
y
 c

h
a
r
a
c
t
e
r
is

t
ic

s
 o

f
 K

a
h

o
m

a
 S

t
r
e
a
m

 o
n

 S
e
p

t
e
m

b
e
r
 2

2
, 

2
0

0
8
. 

 
 

T
em

p
. 

 
D

O
 

 
D

O
 

 
p

H
 

 
Sa

li
n

it
y

 
 T

u
rb

id
it

y
 

 
(°
C

) 
(m

g
/
l)

 
(%

 S
a
t
.)
 

(p
H

 u
n

it
s
) 

(p
p

t
) 

(n
t
u

) 

 
 

 
 

 
 

 
E
s
t
u

a
r
y
 

U
p

s
t
r
e
a
m

 

o
f
 B

e
r
m

 

33
.7

 
6.

74
 

12
0 

7.
83

 
48

.7
 

74
 

 
 

 
 

 
 

 

 
 

T
SS

 
 

A
m

m
o
n

ia
 

N
it

ra
te

 
+
n

it
ri

te
 

T
o
ta

l 
N

 
T

o
ta

l 
P
 

C
h

lo
ro

p
h

y
ll
�
  

 
(m

g
/
l)

 
(�

g
 N

/
l)

 
(�

g
 N

/
l)

 
(�

g
 N

/
l)

 
(�

g
 P

/
l)

 
(�

g
 /

l)
 

 
 

 
 

 
 

 
E
s
t
u

a
r
y
 

U
p

s
t
r
e
a
m

 

o
f
 B

e
r
m

 

73
.4

 
80

 
6 

25
50

 
15

2 
16

 

 
 

 
 

 
 

 
 A

q
u

a
t
ic

 B
io

t
a
 

 T
e
r
r
e
s
t
r
ia

l 
p

la
n

t
s
 
a
n

d
 
a
n

im
a
ls

 
in

 
t
h

e
 
p

r
o
je

c
t
 
a
r
e
a
 
h

a
v
e
 
b
e
e
n

 
r
e
c
e
n

t
ly

 
d

e
s
c
r
ib

e
d

 
b

y
 

D
a
v
id

 a
n

d
 G

u
in

t
h

e
r
 (

2
0
0
8
).
 T

h
e
 a

q
u

a
t
ic

 o
r
g
a
n

is
m

s
 o

b
s
e
r
v
e
d

 o
r
 r

e
p

o
r
t
e
d

 i
n

 K
a
h

o
m

a
 

S
t
r
e
a
m

 
f
r
o

m
 
v
a
r
io

u
s
 
r
e
c
e
n

t
 
s
u

r
v
e
y
s
 
a
r
e
 
g
iv

e
n

 
in

 
T

a
b
le

 
3

. 
 
S
m

a
ll

 
�h

ol
eh

ol
e 

(K
u

h
li
a
 

sa
n

d
vi

ce
n

si
s)

 
a
r
e
 
c
o
m

m
o
n

 
t
h

r
o
u

g
h

o
u

t
 
t
h

e
 
p

o
o
l.
 
 
A

 
f
e
w

 
‘o

‘o
p

u
 ‘
�h

u
n

e 
(B

a
th

yg
ob

iu
s 

co
co

se
n

si
s)

 
a
r
e
 

s
ig

h
t
e
d

 
a
lo

n
g
 

t
h

e
 

m
a
r
g
in

s
 

o
f
 

t
h

e
 

p
o
o

l 
in

 
v
e
r
y
 

s
h

a
ll

o
w

 
w

a
t
e
r
. 
 

A
n

o
t
h

e
r
 ‘

o‘
op

u
 w

a
s
 a

ls
o
 s

ig
h

t
e
d

 i
n

 t
h

e
 p

o
o
l 

b
u

t
 w

a
s
 s

m
a
ll

 e
n

o
u

g
h

 t
o
 s

w
im

 t
h

r
o
u

g
h

 

p
o

r
e
s
 o

f
 t

h
e
 d

ip
 n

e
t
s
 u

s
e
d

 t
o
 a

id
 i

n
 i

d
e
n

t
if

ic
a
t
io

n
. 
 N

o
 a

q
u

a
t
ic

 i
n

v
e
r
t
e
b

r
a
t
e
s
, 
in

s
e
c
t
s
 

o
r
 a

lg
a
e
 w

e
r
e
 o

b
s
e
r
v
e
d

 i
n

 t
h

e
 s

u
r
v
e
y
 a

r
e
a
. 

 

A
s
s
e
s
s
m

e
n

t
 

 T
h

e
 

p
r
o

p
o

s
e
d

 
p

r
o
je

c
t
 

s
it

e
 

is
 

lo
c
a
t
e
d

 
a
q

t
 

t
h

e
 

u
p

p
e
r
 

e
n

d
 

o
f
 

a
 

h
ig

h
ly

 
m

o
d

if
ie

d
 

(c
h

a
n

n
e
li

z
e
d

) 
s
e
c
t
io

n
 
o
f
 
K

a
h

o
m

a
 
S
t
r
e
a
m

 
(s

e
e
 
F
ig

. 
3

).
 
 
T

h
e
 
s
t
r
e
a
m

 
h

e
r
e
 
is

 
g
e
n

e
r
a
ll

y
 

d
r
y
 
e
x
c
e
p

t
 
d

u
r
in

g
 
h

e
a
v
y
 
r
a
in

f
a
ll

 
e
v
e
n

t
s
. 

 
T

h
e
 
o
n

ly
 
w

a
t
e
r
 
f
o

u
n

d
 
in

 
K

a
h

o
m

a
 
S
t
r
e
a
m

 

o
n

 
S
e
p

t
e
m

b
e
r
 
2

2
, 

2
0
0

8
 
w

a
s
 
c
o
n

f
in

e
d

 
t
o
 
a
 
s
m

a
ll

 
h

y
p

e
r
-s

a
li

n
e
 
p

o
o
l 

s
e
p

a
r
a
t
e
d

 
f
r
o

m
 

W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 7

 

t
h

e
 
o
c
e
a
n

 
b
y
 
a
 
s
a
n

d
 
b
e
r
m

. 
 
T

h
e
 
s
o

u
r
c
e
 
o
f
 
w

a
t
e
r
 
in

 
t
h

is
 
p

o
o
l 

is
 
p

r
im

a
r
il

y
 
s
e
a
w

a
t
e
r
 

t
h

a
t
 
e
n

t
e
r
s
 
t
h

e
 

p
o
o

l 
d

u
r
in

g
 

s
p

r
in

g
 
t
id

e
s
 
o

r
 
h

e
a
v
y
 
s
u

r
f
 
c
o
n

d
it

io
n

s
. 

 
T

h
e
 
w

a
t
e
r
 

e
v
a
p

o
r
a
t
e
s
 
s
lo

w
ly

 
b

e
t
w

e
e
n

 
in

p
u

t
 
e
v
e
n

t
s
 
r
a
is

in
g
 
s
a
li

n
it

y
 
w

it
h

in
 
t
h

e
 
p

o
o
l.
 
 
T

h
o
u

g
h

 

m
e
a
s
u

r
e
d

 w
a
t
e
r
 q

u
a
li

t
y
 p

a
r
a
m

e
t
e
r
s
 w

e
r
e
 w

it
h

in
 a

 r
a
n

g
e
 s

u
p

p
o

r
t
iv

e
 o

f
 s

o
m

e
 a

q
u

a
t
ic

 

li
f
e
, 

w
a
t
e
r
 

q
u

a
li

t
y
 

w
a
s
 

g
e
n

e
r
a
ll

y
 

p
o
o
r
. 

N
it

r
o
g
e
n

 
(t

o
t
a
l 

n
it

r
o
g
e
n

),
 

a
m

m
o
n

ia
, 

p
h

o
s
p

h
o

r
u

s
 
(t

o
t
a
l 

p
h

o
s
p

h
o

r
u

s
),
 
t
u

r
b
id

it
y
 
a
n

d
 
c
h

lo
r
o

p
h

y
ll

 
le

v
e
ls

 
w

e
r
e
 
e
le

v
a
t
e
d

 
w

it
h

 

r
e
s
p

e
c
t
 t

o
 S

t
a
t
e
 o

f
 H

a
w

a
i‘
i 

w
a
t
e
r
 q

u
a
li

t
y
 s

t
a
n

d
a
r
d

s
 f

o
r
 e

s
t
u

a
r
ie

s
 (

T
a
b

le
 4

).
 

 

T
a
b

le
 3

 A
q

u
a
t
ic

 b
io

t
a
 o

b
s
e
r
v
e
d

 o
r
 r

e
p

o
r
t
e
d

 f
r
o
m

 K
a
h

o
m

a
 S

t
r
e
a
m

. 
 A

b
u

n
d

a
n

c
e
 f

o
r
 

a
ll

 s
p

e
c
ie

s
 r

e
p

o
r
t
e
d

 p
r
e
v
io

u
s
ly

 l
is

t
e
d

 a
s
 p

r
e
s
e
n

t
 (

P
).
 

F
A

M
IL

Y
 

 
 

 
 

 
G

en
u
s 

sp
ec

ie
s 

C
o
m

m
o
n

 n
am

e 
A

b
u

n
d

an
ce

 
St

at
u

s 
So

u
rc

e
 

IN
V

E
R

T
E
B

R
A

T
E
S 

A
T

Y
ID

A
E
 

 
 

 
 

 
A

ty
oi

d
a
 b

is
u

lc
a
ta

  
‘�

p
a
ek

a
la

‘o
le

 
P
 

E
n

d
. 

2
 

P
A

L
A

E
M

O
N

ID
A

E
 

 
 

 
 

 
M

a
cr

ob
ra

ch
iu

m
 g

ra
n

d
im

a
n

u
s 

  
�p

a
e‘

oe
h

a
‘a

 
P
 

E
n

d
. 

1
 

G
R

A
P
SI

D
A

E
 

 
 

 
 

 
in

d
e
t
. 

‘a
‘a

m
a

 
P
 

In
d

. 
1
 

F
IS

H
E
S 

M
U

G
IL

ID
A

E
 

 
 

 
 

 
in

d
e
t
. 

u
n

id
. 
m

u
ll

e
t
  

P
 

In
d

 
1
 

P
O

E
C

IL
II

D
A

E
 

 
 

 
 

 
P
oe

ci
li
a
 r

et
ic

u
la

ta
 

g
u

p
p

y
 

P
 

N
a
t
. 

1
 

K
U

H
L
ID

A
E
 

 
 

 
 

 
K

u
h

li
a
 s

a
n

d
vi

ce
n

si
s 

�h
ol

eh
ol

e 
C

 
In

d
. 

1
, 
3
 

C
IC

H
L
ID

A
E
 

 
 

 
 

 
T

il
a

p
ia

 s
p

. 
 

t
il

a
p

ia
 

P
 

N
a
t
. 

2
 

G
O

B
II

D
A

E
 

 
 

 
 

 
B
a
th

yg
ob

iu
s 

co
co

se
n

si
s 

 
‘o

‘o
p
u

 ‘�
h

u
n

e 
U

 
In

d
. 

3
 

 
in

d
e
t
. 
 

u
n

id
. 
g
o
b

y
; 
‘o

‘o
p
u

 
P
 

  
1
, 
2
, 
3
 

 
 

 
 

 

K
E
Y

 T
O

 T
A

B
L
E
 S

Y
M

B
O

L
S
: 

 S
t
a
t
u

s
: 

 
n

a
t
. 
- 

n
a
t
u

r
a
li

z
e
d

. 
A

n
 i
n

t
r
o
d

u
c
e
d

 o
r
 e

x
o
t
ic

 s
p

e
c
ie

s
. 

 
in

d
. 
- 

in
d

ig
e
n

o
u

s
. 
A

 n
a
t
iv

e
 s

p
e
c
ie

s
 a

ls
o
 f

o
u

n
d

 e
ls

e
w

h
e
r
e
 i

n
 t

h
e
 P

a
c
if

ic
. 

 
e
n

d
. 
- 

e
n

d
e
m

ic
 -

 A
 n

a
t
iv

e
 s

p
e
c
ie

s
 f

o
u

n
d

 o
n

ly
 i

n
 t

h
e
 H

a
w

a
ii

a
n

 I
s
la

n
d

s
. 

A
b
u

n
d

a
n

c
e
 a

t
 s

u
r
v
e
y
 l

o
c
a
t
io

n
: 

 
P
 -

 p
r
e
s
e
n

t
; 
n

o
t
 c

o
m

m
o
n

, 
b

u
t
 u

n
a
b

le
 t

o
 a

s
s
e
s
s
 a

b
u

n
d

a
n

c
e
. 

 
R

 -
 r

a
r
e
; 
o
n

ly
 o

n
e
 o

r
 t

w
o
 i

n
d

iv
id

u
a
ls

 s
e
e
n

. 

 
U

 -
 u

n
c
o
m

m
o
n

; 
s
e
v
e
r
a
l 

in
d

iv
id

u
a
ls

 s
e
e
n

, 
in

 s
o
m

e
 h

a
b

it
a
t
 p

la
c
e
s
 v

is
it

e
d

. 

 
C

 -
 c

o
m

m
o
n

; 
n

u
m

e
r
o
u

s
 i

n
d

iv
id

u
a
ls

 s
e
e
n

, 
o
r
 s

e
e
n

 i
n

 m
o
s
t
 h

a
b

it
a
t
 p

la
c
e
s
 v

is
it

e
d

. 

 
A

 -
 a

b
u

n
d

a
n

t
; 
n

u
m

e
r
o
u

s
 i

n
 m

o
s
t
 o

r
 a

ll
 h

a
b

it
a
t
 p

la
c
e
s
 v

is
it

e
d

 

S
o
u

r
c
e
: 

 
1
 –

 A
r
m

y
 C

o
r
p

s
 o

f
 E

n
g
in

e
e
r
s
, 
1
9
7
4

 

 
2

 -
 D

iv
is

io
n

 o
f
 A

q
u

a
t
ic

 R
e
s
o
u

r
c
e
s
, 
2

0
0

8
 

 
3
 –

 o
b
s
e
r
v
e
d

 d
u

r
in

g
 S

e
p

t
e
m

b
e
r
 2

2
, 
2
0
0

8
 s

u
r
v
e
y
 

 



W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 8

 

 

T
a
b

le
 4

. 
S
t
a
t
e
 o

f
 H

a
w

a
i‘
i 

w
a
t
e
r
 q

u
a
li

t
y
 c

r
it

e
r
ia

 f
o
r
 e

s
t
u

a
r
ie

s
 f

r
o
m

  

H
A

R
 §

1
1

-5
4

-0
5

.2
d

 (
H

D
O

H
,2

0
0

4
).
 

 
 

 
 

 

 
Pa

ra
m

et
er

 
To

ta
l 

N
it

ro
ge

n 

N
it

ra
te

 
+ 

N
it

ri
te

  

 
A

m
m

on
ia

 
To

ta
l 

Ph
os

ph
or

us
 

Tu
rb

id
it

y 

un
it

s 
(μ

g 
N

/l
) 

(μ
g 

N
/l

) 
(μ

g 
N

/l
) 

(μ
g 

P/
l) 

(N
TU

) 
G

e
o
m

e
t
r
ic

 

m
e
a
n

 n
o
t
 t

o
 

e
x
c
e
e
d

 

g
iv

e
n

 v
a
lu

e
 

2
0
0
.0

 
8
.0

 
6
.0

 
2
5
.0

 
1
.5

 

 
 

 
 

 
 

V
a
lu

e
 n

o
t
 t

o
 

b
e
 e

x
c
e
e
d

e
d

 

m
o
r
e
 t

h
a
n

 

1
0

%
 o

f
 t

h
e
 

t
im

e
 

3
5
0

.0
 

2
5

.0
 

1
0

.0
 

5
0

.0
 

3
.0

 

 
 

 
 

 
 

V
a
lu

e
 n

o
t
 t

o
 

b
e
 e

x
c
e
e
d

e
d

 

m
o
r
e
 t

h
a
n

 

2
%

 o
f
 t

h
e
 

t
im

e
 

5
0
0

.0
 

3
5

.0
 

2
0

.0
 

7
5

.0
 

5
.0

 

� 
p

H
 –

 s
h

a
ll

 n
o
t
 d

e
v
ia

t
e
 m

o
r
e
 t

h
a
n

 0
.5

 u
n

it
s
 f

r
o
m

 a
m

b
ie

n
t
 a

n
d

 n
o
t
 b

e
 l

o
w

e
r
 t

h
a
n

 5
.5

 

n
o
r
 h

ig
h

e
r
 t

h
a
n

 8
.0

. 

� 
D

is
s
o
lv

e
d

 o
x
y
g
e
n

 –
 n

o
t
 l

e
s
s
 t

h
a
n

 8
0

%
 s

a
t
u

r
a
t
io

n
. 

� 
T

e
m

p
e
r
a
t
u

r
e
 –

 s
h

a
ll

 n
o
t
 v

a
r
y
 m

o
r
e
 t

h
a
n

 1
 °
C

 f
r
o
m

 a
m

b
ie

n
t
. 

 K
a
h

o
m

a
 
S
t
r
e
a
m

 
is

 
li

s
t
e
d

 
o
n

 
t
h

e
 
H

a
w

a
i‘
i 

D
e
p

a
r
t
m

e
n

t
 
o
f
 
H

e
a
lt

h
 
(H

D
O

H
),
 
2
0
0
4
 
li

s
t
 
o

f
 

im
p

a
ir

e
d

 
w

a
t
e
r
s
 
in

 
H

a
w

a
i‘
i,
 
p

r
e
p

a
r
e
d

 
u

n
d

e
r
 
C

le
a
n

 
W

a
t
e
r
 
A

c
t
 
§
3

0
3

(d
).
 
T

h
is

 
li

s
t
in

g
 

in
d

ic
a
t
e
s
 
t
h

a
t
 
t
h

e
 
s
t
r
e
a
m

 
d

o
e
s
 
n

o
t
 
m

e
e
t
 
t
h

e
 
H

a
w

a
i‘
i 

W
a
t
e
r
 
Q

u
a
li

t
y
 
S
t
a
n

d
a
r
d

s
 
f
o

r
 

c
e
r
t
a
in

 p
a
r
a
m

e
t
e
r
s
. 
 K

a
h

o
m

a
 S

t
r
e
a
m

 i
s
 l

is
t
e
d

 a
s
 i

m
p

a
ir

e
d

 f
o

r
 t

u
r
b

id
it

y
 b

a
s
e
d

 u
p

o
n

 a
 

v
is

u
a
l 

a
s
s
e
s
s
m

e
n

t
. 

 
H

D
O

H
 
a
ls

o
 
r
e
p

o
r
t
e
d

 
t
h

a
t
 
t
h

e
 
s
t
r
e
a
m

 
is

 
t
y
p

ic
a
ll

y
 
d

r
y
 
(H

D
O

H
 
, 

2
0
0

4
).
 

 O
n

ly
 
�h

ol
eh

ol
e 

(K
u

h
li
a
 s

a
n

d
vi

ce
n

si
s)

, 
‘o

‘o
p
u

 ‘
�h

u
n

e 
(B

a
th

yg
ob

iu
s 

co
co

se
n

si
s)

, 
a
n

d
 
a
n

 

u
n

id
e
n

t
if

ie
d

 
‘o

‘o
p

u
 

w
e
r
e
 

o
b
s
e
r
v
e
d

 
w

it
h

in
 

t
h

e
 

s
u

r
v
e
y
 

a
r
e
a
 

o
f
 

K
a
h

o
m

a
 

S
t
r
e
a
m

. 
 

H
a
w

a
i‘
i 

A
d

m
in

is
t
r
a
t
iv

e
 
R

u
le

s
 
(H

A
R

) 
§
1

3
-9

5
 
r
e
g
u

la
t
e
s
 
t
h

e
 
t
a
k
in

g
 
�h

ol
eh

ol
e,

 
w

h
il

e
 

H
A

R
 
§
1

3
-1

0
0

 
a
n

d
 
§
1

8
8

-4
3

 
r
e
g
u

la
t
e
 
t
h

e
 
t
a
k
in

g
 
o
f
 
a
ll

 
‘o

‘o
p

u
 
in

 
H

a
w

a
ii

a
n

 
w

a
t
e
r
s
 

(D
L
N

R
, 

2
0
0
7

).
 
 
N

o
 
f
e
d

e
r
a
ll

y
 
e
n

d
a
n

g
e
r
e
d

 
o
r
 
t
h

r
e
a
t
e
n

e
d

 
s
p

e
c
ie

s
 
(F

e
d

e
r
a
l 

R
e
g
is

t
e
r
, 

2
0
0
5
; 
U

S
F
W

S
, 
2
0
0
5
) 

w
e
r
e
 e

n
c
o
u

n
t
e
r
e
d

 d
u

r
in

g
 t

h
e
 s

u
r
v
e
y
, 
a
n

d
 n

o
n

e
 i

s
 a

n
t
ic

ip
a
t
e
d

 t
o
 

u
t
il

iz
e
 s

t
r
e
a
m

 h
a
b

it
a
t
s
 i

n
 t

h
e
 p

r
o
je

c
t
 a

r
e
a
. 

 P
r
e
v
io

u
s
 
s
u

r
v
e
y
s
 
c
o
n

d
u

c
t
e
d

 
in

 
K

a
h

o
m

a
 
S
t
r
e
a
m

 
in

d
ic

a
t
e
 
t
h

a
t
 
n

a
t
iv

e
 
‘o

‘o
p
u

 s
p

e
c
ie

s
, 

‘ �
p

a
ek

a
la

‘o
le

 (
A

ty
oi

d
a

 b
is

cu
la

ta
),
 
a
n

d
 
‘�

p
a
e‘

oe
h

a
‘a

 (
M

a
cr

ob
ra

ch
iu

m
 g

ra
n

d
im

a
n

u
s)

 

m
a
y
 u

t
il

iz
e
 K

a
h

o
m

a
 S

t
r
e
a
m

 (
A

C
O

E
, 
1

9
7

4
; 
D

A
R

, 
2

0
0

8
).
  

A
 B

e
s
t
 M

a
n

a
g
e
m

e
n

t
 P

r
a
c
t
ic

e
s
 

(B
M

P
) 

p
la

n
 

s
h

o
u

ld
 

b
e
 

d
e
s
ig

n
e
d

 
a
n

d
 

im
p

le
m

e
n

t
e
d

 
t
o
 

m
in

im
iz

e
 

e
n

v
ir

o
n

m
e
n

t
a
l 

W
a
te

r 
Q

u
a
li
ty

 a
n

d
 B

io
lo

g
ic

a
l 
Su

rv
ey

  
  

  
  

  
  

  
  
  

  
  
  

  
  

K
a
h

o
m

a
 S

t
r
e
a
m

 

A
EC

O
S,

 I
n

c
. 

[F
IL

E
: 
1

1
8

8
.D

O
C

] 
 

P
a
g
e
 9

 

im
p

a
c
t
s
 t

o
 w

a
t
e
r
 q

u
a
li

t
y
 a

n
d

 a
q

u
a
t
ic

 b
io

t
a
 i

n
 t

h
e
 v

ic
in

it
y
 o

f
 a

n
d

 d
o
w

n
s
t
r
e
a
m

 o
f
 t

h
e
 

p
r
o
je

c
t
 s

it
e
. 
 

 

R
e
f
e
r
e
n

c
e
s
 

 

A
r
m

y
 
C

o
r
p

s
 
o
f
 
E
n

g
in

e
e
r
s
 
(A

C
O

E
).
 
1
9

7
4

. 
 
S
u

p
p

le
m

e
n

t
a
l 

In
f
o
r
m

a
t
io

n
 
R

e
p

o
r
t
 
t
o
 
t
h

e
 

F
in

a
l 

E
n

v
ir

o
n

m
e
n

t
a
l 

Im
p

a
c
t
 S

t
a
t
e
m

e
n

t
 f

o
r
 t

h
e
 K

a
h

o
m

a
 F

lo
o
d

 C
o
n

t
r
o

l 
P
r
o
je

c
t
. 

6
1
 p

p
. 

 D
a
v
id

, 
R

. 
a
n

d
 
E
. 

G
u

in
t
h

e
r
. 

2
0

0
8

. 
B
io

lo
g
ic

a
l 

S
u

r
v
e
y
s
 
o

f
 
t
h

e
 
P
r
o

p
o
s
e
d

 
A

v
o
id

a
n

c
e
 

R
o
u

t
e
, 

H
o
n

o
a
 
P
i‘
il

a
n

i 
H

ig
h

w
a
y
 
R

e
a
li

g
n

m
e
n

t
 
P
r
o
je

c
t
, 

L
�h

a
in

�,
 
Is

la
n

d
 
o
f
 
M

a
u

i.
 

P
r
e
p

. 
f
o

r
 W

il
s
o
n

 O
k
a
m

o
t
o
 C

o
r
p

. 
1

7
 p

p
. 
 

 D
iv

is
io

n
 
o
f
 
A

q
u

a
t
ic

 
R

e
s
o
u

r
c
e
s
 
(D

A
R

).
 
 
2

0
0
8

 
 
A

t
la

s
 
o
f
 
H

a
w

a
ii

a
n

 
W

a
t
e
r
s
h

e
d

s
 
&

 
T

h
e
ir

 

A
q

u
a
t
ic

 
R

e
s
o
u

r
c
e
s
. 

Is
la

n
d

 
o

f
 
M

a
u

i,
 
L
a
h

ia
n

a
 
W

a
t
e
r
s
h

e
d

s
, 

K
a
h

o
m

a
 
S
t
r
e
a
m

. 
 

(a
v
a
il

a
b

le
 
o
n

li
n

e
 
a
t
 
U

R
L
: 

ht
tp

://
w

w
w

.h
aw

ai
iw

at
er

sh
ed

at
la

s.
co

m
/w

at
er

sh
ed

s/
m

au
i/ 

61
00

5.
pd

f a
n

d
 l

a
s
t
 v

is
it

e
d

 o
n

 O
c
t
o
b
e
r
 1

2
, 
2
0
0
8
).
  

 F
e
d

e
r
a
l 

R
e
g
is

t
e
r
. 
2

0
0

5
. 
D

e
p

a
r
t
m

e
n

t
 o

f
 t

h
e
 I

n
t
e
r
io

r
, 
F
is

h
 a

n
d

 W
il

d
li

f
e
 S

e
r
v
ic

e
, 
5

0
 C

F
R

 

1
7

.E
n

d
a
n

g
e
r
e
d

 
 
a
n

d
 
T

h
r
e
a
t
e
n

e
d

 
W

il
d

li
f
e
 
a
n

d
 
P
la

n
t
s
. 

R
e
v
ie

w
 
o
f
 
S
p

e
c
ie

s
 
T

h
a
t
 

A
r
e
 

C
a
n

d
id

a
t
e
s
 

o
r
 

P
r
o

p
o

s
e
d

 
f
o

r
 

L
is

t
in

g
 

a
s
 

E
n

d
a
n

g
e
r
e
d

 
o
r
 

T
h

r
e
a
t
e
n

e
d

; 

A
n

n
u

a
l 

N
o
t
ic

e
 
o
f
 
F
in

d
in

g
s
 
o
n

 
R

e
s
u

b
m

it
t
e
d

 
P
e
t
it

io
n

; 
A

n
n

u
a
l 

D
e
s
c
r
ip

t
io

n
 
o
f
 

P
r
o
g
r
e
s
s
 o

n
 L

is
t
in

g
 A

c
t
io

n
s
. 
Fe

d
er

a
l 
R

eg
is

te
r,

 7
0
 N

o
. 
9
0
 (

W
e
d

n
e
s
d

a
y
, 
M

a
y
 1

1
, 

2
0
0

5
):
 2

4
8

7
0

-2
4

9
3

4
. 

 H
a
w

a
i‘
i 

D
e
p

a
r
t
m

e
n

t
 o

f
 H

e
a
lt

h
 (

H
D

O
H

).
 2

0
0
4
. 
H

a
w

a
i‘
i 

A
d

m
in

is
t
r
a
t
iv

e
 R

u
le

s
, 

T
it

le
 1

1
, 

D
e
p

a
r
t
m

e
n

t
 o

f
 H

e
a
lt

h
, 
C

h
a
p

t
e
r
 5

4
, 
W

a
t
e
r
 Q

u
a
li

t
y
 S

t
a
n

d
a
r
d

s
. 
6
2

 p
p

. 

 H
a
w

a
i‘
i 

D
e
p

a
r
t
m

e
n

t
 

o
f
 

L
a
n

d
 

a
n

d
 

N
a
t
u

r
a
l 

R
e
s
o
u

r
c
e
s
 

(D
L
N

R
).
 

1
9
9
8
. 

In
d

ig
e
n

o
u

s
 

W
il

d
li

f
e
, 

E
n

d
a
n

g
e
r
e
d

 
a
n

d
 
T

h
r
e
a
t
e
n

e
d

 
W

il
d

li
f
e
 
a
n

d
 
P
la

n
t
s
, 

a
n

d
 
In

t
r
o
d

u
c
e
d

 

W
il

d
 
B
ir

d
s
. 

D
e
p

a
r
t
m

e
n

t
 
o
f
 
L
a
n

d
 
a
n

d
 
N

a
t
u

r
a
l 

R
e
s
o
u

r
c
e
s
. 

S
t
a
t
e
 
o
f
 
H

a
w

a
i‘
i.
 

A
d

m
in

is
t
r
a
t
iv

e
 R

u
le

 §
1

3
-1

3
4

-1
 t

h
r
o
u

g
h

 §
1

3
-1

3
4

-1
0

, 
d

a
t
e
d

 M
a
r
c
h

 0
2

, 
1

9
9

8
. 
 

 _
_
_
_
_
_
. 

2
0
0
7
. 

H
a
w

a
i‘
i 

F
is

h
in

g
 
R

e
g
u

la
t
io

n
s
. 

 
S
t
a
t
e
 
o
f
 
H

a
w

a
i‘
I,
 
A

d
m

in
is

t
r
a
t
iv

e
 
R

u
le

s
 

§
1

3
-9

5
, 
§
1

3
-1

0
0

, 
a
n

d
 §

1
8

8
-4

3
 

 H
a
w

a
i‘
i 

D
e
p

a
r
t
m

e
n

t
 

o
f
 

T
r
a
n

s
p

o
r
t
a
t
io

n
 

(H
D

O
T

).
 

2
0
0
8
. 

 
N

e
w

s
 

R
e
le

a
s
e
: 

0
8
-1

4
4
. 

U
p

d
a
t
e
d

 S
t
a
t
u

s
 O

f
 L

a
h

a
in

a
 B

y
p

a
s
s
 R

o
a
d

 P
r
o
je

c
t
. 
 D

a
t
e
d

: 
F
e
b
r
u

a
r
y
 1

5
, 
2

0
0

8
 

 U
.S

. 
F
is

h
 &

 W
il

d
li

f
e
 S

e
r
v
ic

e
 (

U
S
F
W

S
).
 2

0
0

5
. 
E
n

d
a
n

g
e
r
e
d

 a
n

d
 T

h
r
e
a
t
e
n

e
d

 W
il

d
li

f
e
 a

n
d

  

 
P
la

n
t
s
. 
5

0
C

F
R

 1
7

:1
1
 a

n
d

 1
7

:1
2

. 
  

 



 



Appendix F
SHPD Section 106 Preservation Review Letter, 
November 14, 2008
And
An Archaeological Inventory Survey Report for the Lāhainā
Bypass Modified Alignment from Kahoma Stream to the Keawe
Street Extension
Kelawea, Paeohi, and Wahikuli Ahupua‘a,
Lāhainā District, Maui Island
Cultural Surveys Hawai‘i, Inc., Revised November 2008
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Figure 1. Topographic map showing L�hain� Bypass, Phase IA in red (graphic courtesy of Wilson Okamoto Corporation)
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Cultural Surveys Hawai‘i Job Code: PANAEWA 04     Introduction 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension 5
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

 
Figure 3. TMK (2) 4-5-021 showing approximate location the current project area, Alternative F4 ROW (in red) and overall APE (in cross-hatch)



Cultural Surveys Hawai‘i Job Code: PANAEWA 04     Introduction 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension 6
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

 
Figure 4. A portion of TMK (2) 4-5-015 showing approximate location of current project area, Alternative F4 ROW (in red) and overall APE (in cross-hatch) 
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Figure 16. A portion of the 1913 W.E. Wall survey map for Pioneer Mill Co. describing terrain and method of sugar cultivation along the Wahikuli plain.
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Table 4. Summary of Previous Archaeology  

Reference Year Location Summary of Work 
Walker 1931 Island Wide Primarily concerned with the identification of monumental architecture or heiau identification. 

Location Walker Site 
Number 

Name Comment 

Kelawea 10 Luakona Heiau Thrum’s list (1909) says heiau built by Hua-a-Pohaku-
kaina 

M�la  
(Wahikuli) 

11 Halulukoakoa 
Heiau 

Large heiau for human sacrifice of which few wall 
fragments remain.  

W. Fredericksen 
and D. Fredericksen 

1965 Paunau Data Recovery: Confirmed the location and construction techniques of the “Brick Palace” of Kamehameha I. 

Connolly 1974 Kahoma Stream Inventory Survey of Kahoma Stream Flood-Control Project Area, which identifies the “Kahoma Stream 
Terrace System Complex” of 33 agricultural terraces and a second complex at a higher elevation: the “Haia 
Terrace System” that is located outside of the project area. 

Davis 1977 M�la  Wharf Archaeological Investigation (Phase II): Identification of 13 previously unidentified burial features and re-
identification of 51 burial features noted by the Bishop Museum; re-evaluation of function resulted in 
updated determinations where 2 features were identified as pushpiles, 4 features identified as pavings, 2 
features identified as retaining walls. 

Hammatt 1978 M�la Wharf Archaeological Investigation and Monitoring: Monitored the exhumation of 90 human burials, 
three of which were determined to be pre-contact Hawaiian burials, at SIHP 50-50-03-226 (Pu‘u 
Piha Cemetery). Identified a pre-contact cultural material layer likely associated with pre-contact 
habitation. 

Ahlo and 
Morgenstein 

1980 Mouth of 
Kahoma Stream 

Archaeological Testing: Identified an ‘auwai possibly association with Loko o Alamihi; one imu 
feature, historic era materials, pond sediments associated with Loko o Alamihi. 

Hommon 1982 Waine‘e Reconnaissance: No significant finds. 
W. Fredericksen 
and D. Fredericksen 

1982 Hale Pa‘i Data Recovery: Determined that the original ground level of the printing house structure at Lahainaluna was 
approximately 1.5 meters below the then current ground surface. Determined that the original structure was 
likely a combination of traditional Hawaiian architecture and western architecture. 

Kurashina and 
Sinoto 

1984 Puuki, Kuhua 1-
3 Ahupua`a 

Archaeological Reconnaissance: One early historic-era irrigation gate that regulated Kahoma Stream waters 
into the fields and remnants of the Pioneer Mill Hospital. 

Watanabe 1987 Kahoma Stream Archaeological Testing: Investigation of terrace identified as a possible burial; testing identified 
the feature as a raised ‘auwai that was later used as a foot path during the historic era. 
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Reference Year Location Summary of Work 
Barrera 1988 Multiple 

Ahupua‘a 
Archaeological Reconnaissance: Identified historic properties associated with agricultural pursuits. 

Haun 1988 Moali‘i 
Ahupua‘a 

Subsurface Archaeological Reconnaissance: A total of 19 backhoe trench excavations resulted in the 
identification of two areas of potentially intact subsurface cultural deposits dating to the pre-contact era. 

Spencer Mason 
Architects 

1988 L�hain�  Town Architectural Survey: Identification of 15 historic-era structures along Lahainaluna Road and Wainee Street, 
including the intersection, in excellent to fair condition. 

W. Fredericksen et 
al. 

1988b Panaewa 
Ahupua‘a 

Inventory Survey: Excavations of a portion of the “Aus Site” 50-03-1797 were conducted. Based on the 
scarcity of cultural material remains, initial analysis of the area indicated that it was a low use area. 

W. Fredericksen et 
al. 

1988a Waine‘e 
Ahupua‘a 

Inventory Survey: Phase I inventory survey at Hale Pi‘ula. Did not identify features positively associated 
with Hale Pi‘ula (unfinished stone palace of Kamehameha III); however, 2 oblong structures of an 
indeterminate function and a portion of the foundation from the old armory building were documented 

D. Fredericksen et 
al. 

1989 Panaewa Data Recovery/ Monitoring: 10 early post-contact to modern-era refuse pits. 

Jensen 1989 Wahikuli Inventory Survey: Documentation of 20 agricultural terraces, 13 burial and possible burial features, seven 
walled habitation enclosures, one temporary shelter, one historic road, one petroglyph panel, and one 
platform representing both pre-contact and historic-era use of the area. 

Kennedy 1989 Paunau Limited Subsurface Testing: Artifacts with a time range of early post-contact to modern era. 
Riford and 
Cleghorn 

1989 Multiple 
Ahupua‘a 

Documentary Assessment: Assessed the potential for surface and subsurface archaeological resources at 10 
prospective power plant sites. The site location closest to the project area, former location of Pioneer Mill, 
noted low potential for pre-contact resources on the surface and moderate potential for buried resources.  

W. Fredericksen et 
al. 

1989a Panaewa Inventory Survey: Sparse historic-era cultural materials in a disturbed context. 

W. Fredericksen et 
al. 

1989b Paunau Inventory Survey: Determined that the parcel was open space/lakeshore and that a portion was likely 
submerged under Loko o Mokuhinia 

W. Fredericksen 
and D. Fredericksen 

1990 Panaewa Monitoring/ Data Recovery: Out-of-context indigenous artifact. No significant finds. 

Folk 1991 Kainehe 
Ahupua‘a, Front 
Street -- L�hain� 
Town 

Archaeological Testing: One charcoal lense interpreted as a modern burning episode; gleyed clays marking 
the location of an ancient shoreline; no additional findings -- no further archaeological work. 

Jensen 1991 Panaewa Inventory Survey: Four pre-contact historic properties containing 28 component features associated with 
agriculture, habitation, and burial interment and ceremony. 
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Reference Year Location Summary of Work 
Jensen and 
O’Claray 

1991 Wahikuli to Aki Inventory Survey: Identified 6 water control features associated with historic-era agriculture adjacent to the 
area of potential effect as defined for the inventory survey. These features were comprised of various 
sections of a wooden flume and stream crossings in addition to a small and narrow dam. 

Pantaleo 1991 Panaewa 
Ahupua‘a, North 
of Kanaha 
Stream 

Archaeological Survey: Historic foundations (circa 1930) constructed of cement and dressed basalt boulders; 
barbed-wire fencing; identified as historic-era water tank foundations associated with either ranch activities 
or water supply for the Lahainaluna teachers' cottages. 

Shun 1991 Mouth of 
Kahoma Stream 

Burial Disinterment: Total of 11 separate findings: 10 coffin burials; 1 recovered out of context 
(Burial 2A) (p10:Table 2). Burials 3, 4, and 6-9 appear to have been incompletely and hurriedly 
removed prior to disinterment. 

Kennedy and 
Denham 

1992 Wahikuli Inventory Survey: No significant findings. 

Donham 1993 M�la  Wharf Field Check: Recovery of inadvertently encountered skeletal remains. 
W. Fredericksen 
and D. Fredericksen 

1993 L�hain� Town Inventory Survey: Documentation of three historic-era disposal pits. 

Jensen 1994 Hanakao‘o and 
Paunau 

Inventory Survey: No significant findings. 

Robins et al. 1994 Ma‘alaea to 
Paunau 

Inventory Survey: Identification of 34 historic properties, including: permanent and non-permanent 
habitation sites, heiau, shines, travel markers, non-irrigated agricultural sites, historic ranching walls, 
irrigation canals, burials sites, possible railroad beds from the previous sugar plantation operation. 

Heidel et al. 1995 Waine‘e Inventory Survey: No significant findings. 
Kawachi 1995 Puunoa/Alamihi; 

Loko o Alamihi 
Archaeological Testing: Confirmation of "dirty" fill deposits within Loko o Alamihi as a part of the 
reclamation process, historic era artifacts (glass, ceramics) identified between 25-56 cmbs within Trench F. 
No significant cultural materials documented within the excavated trenches. 

Klieger  1995 Lower Waine‘e 
Moku‘ula 

Data Recovery: Verified the location and condition of the inland island, and royal residence of Moku‘ula, 
verified the nature of the surrounding fresh water pond of Loko o Mokuhinia, documented modifications to 
the inland island and nature of cultural material remains associated with the occupation of Moku‘ula. 

Klieger and Clark  1995 Lower Wane‘e 
Moku‘ula 

Data Recovery: Human burial find at Moku‘ula. 

Klieger and Somer  1995 Lower Wane‘e, 
Moku‘ula 

Emergency Archaeological Mitigation: Verified disturbance of Moku‘ula cultural deposits during baseball 
park improvements breeching the island perimeter retaining wall and possible portion of the 
northern/southern holding pond. 
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Reference Year Location Summary of Work 
Major and Klieger  1995 Pakala  Inventory Survey: Identified two historic properties: SIHP 50-50-03-4118, a subsurface deposit potentially 

related to pre-contact to early historic habitation of the parcel by L�hain� konohiki Pikanele, and 50-50-03-
4119, a historic-era dwelling. 

Sinoto 1995 Puuki, 
Kuholilea, 
Kuhua 1-3 

Monitoring Report: No significant findings. 

Burgett et al. 1996 Moali‘i 
Ahupua‘a, M�la  
Wharf 

Data Recovery: Land alterations following the original archaeological inventory survey (Haun 1988) had 
effectively eliminated the subsurface remains of the cultural deposit slated for data recovery (SIHP 50-50-03-
2963). 

E. Fredericksen 1997 Pioneer Inn Monitoring Report: No significant finds. 
Hammatt and 
Shideler 

1998 Lahaina 
Courthouse 

Archaeological Monitoring: Identified historic era fill deposit and pig remains. The presence of pig remains 
is indicative of a possible pre-contact cultural deposit. 

D. Fredericksen and 
E. Fredericksen  

1999 Puako Inventory Survey: Identification of SIHP 50-50-03-4682, a post-contact boundary wall, and -4690, a 
discontinuous pre-contact cultural deposit, as well as gleyed deposits indicating a probable fishpond deposit 
associated with the occupation of Moku‘ula. 

D. Fredericksen and 
E. Fredericksen  

2000a Waine‘e Inventory Survey: Identified SIHP 50-50-03-5042, two plantation era structural remnants and cultural 
material associated with the settlement of Waine‘e Village. 

D. Fredericksen and 
E. Fredericksen  

2000b Puako Inventory Survey: Human remains from previously disturbed context. 

Haun 2000 P�ehuehu Iki, 
P�hoa, and Pola 
Nui 

Inventory Survey: A total of three historic properties associated with both traditional and 
commercial agricultural endeavors from the later pre-contact era to early historic era (SIHP -4789 
and -4795), and historic to late historic (SIHP -4787). 

Borthwick and 
Hammatt  

2001 Lahaina 
Courthouse 

Subsurface Archaeological Investigation: Documented a pre-contact subsurface cultural deposit (SIHP 50-
50-03-4754) at approximately 1-1.2m below surface. 

E. Fredericksen and 
D. Fredericksen 

2001 Puako Archaeological Monitoring: Four pre-contact to early post-contact historic properties consisting of traditional 
Native Hawaiian burial interments and cultural deposits with subsurface features indicative of habitation. 

Calis 2002 Panaewa  Monitoring Report: One subsurface cultural deposit, 50-50-03-5180, composed of historic-era artifacts (circa 
1940-1960). 

E. Fredericksen 2002 Paunau, King 
Kamehameha III 
Elementary  

Archaeological Monitoring: No significant finds. 

E. Fredericksen and 2002 Puako Inventory Survey: One historic property consisting of four post-contact trash pits and one “backyard” 
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Reference Year Location Summary of Work 
D. Fredericksen waterworn pavement. 
W. Fredericksen 2002 Paunau  Archaeological Monitoring: Cultural materials identified during the course of monitoring originated in the 

1.2m thick fill deposit that was imported to the project site. Cultural materials ranged from indigenous 
artifacts (poi pounder handle and conus shell scraper) to historic-era artifacts (crockery, glass, and a clay pipe 
stem) as well as mammal bone and teeth, marine shell and fish remains. No historically significant in situ 
cultural remains were identified during monitoring activities. 

E. Fredericksen and 
D. Fredericksen 

2003 Multiple 
Ahupua‘a 

Inventory Survey: One pre-contact human burial identified below the plow zone (50-50-03-5238). 

Formolo et al. 2005 Hanakao‘o 
Ahupua‘a2 

Archaeological Assessment: No significant historic properties identified. 

Paraso and Dega 2006 Polanui and 
Launiupoko 

Inventory Survey: Identified a total of 10 historic properties: five are associated with historic era commercial 
sugar cultivation (50-50-03-4787 [Lahaina Pump Ditch No. 1]; -5950 [17 field clearing mounds]; -5951 
[water control features]; -5952 and -5957 [terraces associated with manual sugar cultivation]), two are rock 
walls associated with historic era ranching activities (50-50-03-2665 and -5954); one is a historic slag scatter 
(50-50-03-5953); two are activity areas of an indeterminate age (50-50-03-5955 [modified outcrop and coral 
fragments] and -5956 [cultural material scatter of indigenous and historic era materials]). 

Pickett and Dega 2006 Moali‘i Kahoma 
Stream 

Archaeological Assessment: No significant historic properties identified. 

                                                 
2 Project area location erroneously listed as Hanako‘o Ahupua‘a, actual location within portions of Wahikuli and Moali‘i Ahpua‘a. 
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Figure 64. Soil profile for Area of Interest 1, east and south wall 
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Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-2
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

North Branch 1/2 I 0-55 Ap Horizon (plow zone); 5YR 3/3, dark reddish brown;   strong,  coarse, blocky 
structure;  extremely hard dry consistency; very sticky wet consistency; plastic; no 
cementation; abrupt smooth lower boundary 

North Branch 1/2 II 50-110 B Horizon; 5YR 4/6, yellow red;  silt loam; moderate,  fine, blocky structure;  hard dry 
consistency; non-sticky wet consistency; non-plastic; no cementation; abrupt  abundant 
10YR 6/6 brownish yellow decomposing sandstone mixed in  

North Branch 3/4 I 0-45 Ap Horizon (plow zone); 5YR 3/3, dark reddish brown;  clay; strong,  coarse, blocky 
structure;  extremely hard dry consistency; very sticky wet consistency; plastic; no 
cementation; abrupt smooth lower boundary; plow zone  

North Branch 3/4 II 40-110 B/C Horizon; 5YR 4/6, yellowish red;  silt loam; moderate,  fine, blocky structure;  hard 
dry consistency; non-sticky wet consistency; non-plastic; no cementation; abrupt 
smooth lower boundary; also abundant 10YR 6/6 brown yellow, saprolitic  mixing. 

North Branch 31/32 I 0-50 Ap Horizon (plow zone); 5 YR 3/3, Dark Reddish Brown;  clay; strong,  coarse or thick, 
blocky structure;  extremely hard dry consistency; very sticky wet consistency; plastic; 
no cementation; abrupt smooth lower boundary; Basalt cobble and historical 
agricultural inclusions  

North Branch 31/32 II 40-80 B Horizon; 5 YR 4/6, yellowish red;  silt loam; moderate,  fine, blocky structure;  hard 
dry consistency; non-sticky wet consistency; non-plastic; no cementation; abrupt 
smooth lower boundary; Basalt, cobble and decomposing basalt inclusions  

North Branch 31/32 III 55-80    C Horizon; 10 YR 6/8, brownish yellow;  saprolite;  very abrupt lower boundary;  basalt 
(blue rock) bedrock  directly below saprolite  

North Branch 33/34 I 0-45 Ap Horizon (plow zone); 5 YR 3/3, Dark Reddish Brown;  clay loam; strong,  coarse or 
thick, blocky structure;  extremely hard dry consistency; very sticky wet consistency; 
plastic; no cementation; abrupt smooth lower boundary; Cobble and historic agricultural 
inclusions  

North Branch 33/34 II 40-90 B Horizon; 5 YR 3/3,  dark reddish brown; silt loam; moderate,  fine, blocky structure;  
hard dry consistency; non-sticky wet consistency; non-plastic;  abrupt  Basalt cobble 
and deterioriating basalt inclusions  

Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-3
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

North Branch 35/36 I 0-50 Ap Horizon (plow zone); 5 YR 3/3, Dark Reddish Brown;  clay; moderate,  medium, 
blocky structure;  very hard dry consistency; very sticky wet consistency; plastic; no 
cementation; clear boundary Basalt cobble and hisotric agricultural inclusions  
(irregular notes)  

North Branch 35/36 II 40-85 B Horizon; 5 YR 4/6, yellowish red;  silt loam; moderate,  fine, blocky structure;  hard 
dry consistency; non-sticky wet consistency; non-plastic; no cementation; abrupt lower 
boundary  Basalt cobbles and decomposing basalt inclusions  

North Branch 37/38 I    0-50 Ap Horizon (plow zone); 7.5 YR 3/3, Yellow Brown;  sandy clay; moderate,  medium, 
crumb structure;  slightly hard dry consistency; slightly plastic; no cementation; clear 
smooth lower boundary; cultural material consisted of remnant irrigation hoses 

North Branch 37/38 II 50-160 B Horizon; 10 YR 5/8, yellowish brown;  silt loam; moderate,  crumb structure;  slightly 
hard dry consistency; non-plastic; no cementation; clear smooth lower boundary; Basalt 
cobbles and decomposing bedrock  

North Branch 37/38 III 80-140 C Horizon; 10 YR 6/8, brownish yellow;  saprolite;  very abrupt lower boundary;  basalt 
(blue rock) bedrock  directly below saprolite  

North Branch 39/40 II 60-160 B Horizon; 5 YR 4/8, yellowish red;  silt loam; moderate,  blocky structure;  slightly 
hard dry consistency; non-plastic; no cementation; clear smooth lower boundary; 
decomposing basalt intermixed with the soil matrix 

North Branch 41/42 I 0-55 Ap Horizon (plow zone); 7.5 YR 3/3, Dark Brown;  sandy clay loam; moderate,  
medium, crumb structure;  slightly hard dry consistency; slightly plastic; no 
cementation; decomposing basalt throughout the soil matric; cultural material consisted 
of  remnant irrigation hoses. 

North Branch 41/42 II 30-130 C Horizon; 10 YR 6/1, gray; structureless; decomposing bedrock         
North Branch 43/44 I 0-50 Ap Horizon (plow zone); 5 YR 3/3, dark reddish brown;  sandy clay loam; moderate,  

medium, crumb structure;  slightly hard dry consistency; slightly plastic; no 
cementation; clear lower boundary 

North Branch 43/44 II 25-60 B/C Horizon; 10 YR 6/1, gray;  saprolite;  saprolite structure;       
North Branch 43/44 III 60+ C Horizon; layer of unconsolidated bedrock/basalt cobble that overlies saprolitic 



Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-4
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

bedrock  
North Branch 47/48 I 0-40 Ap Horizon (plow zone); 5 YR 3/4, dark reddish brown;  sandy clay loam; moderate,  

medium, crumb structure;  slightly hard dry consistency; slightly plastic; no 
cementation; clear lower boundary; cultural material consisted of fragments of remnant 
irrigation hoses 

North Branch 47/48 II 40-110 B/C Horizon 5 YR 4/6, yellow red;  silt loam; moderate,  blocky structure;  slightly hard 
dry consistency; non-plastic; no cementation; lower boundary unknown 

South Branch 5/6 I 0-55 A Horizon; 7.5 YR 4/6, strong brown;  silt; weak,   loose dry consistency; non-plastic; 
no cementation; abrupt wavy lower boundary; extensive roots and rootlets; no basalt 
cobbles; clear lower boundary. 

South Branch 5/6 II 55-80 C Horizon; 10 YR 6/8, brownish yellow;  saprolite; structureless; moist consistency; 
very abrupt lower boundary to basalt ("blue rock") bedrock directly below.  

South Branch 9/10 I 0-50 A Horizon; 10yr 4/6, strong brown;  silt; structureless,   loose dry consistency; loose 
moist consistency; non-sticky wet consistency; non-plastic; no cementation; abrupt 
wavy lower boundary; extensive roots and rootlets  

South Branch 9/10 I /II 
(mottle) 

40-60 2.5yr 4/8, red;  silt loam; weak,  fine, granular structure;  loose dry consistency; non-
plastic; no cementation; very abrupt irregular lower boundary  

South Branch 9/10 II 50-190 B/C Horizon; 10yr 6/8, brownish yellow; decomposing saprolitic bedrock  
South Branch 11/12 I 0-30 A Horizon; 5YR 4/6,  silt; structureless,  fine, single grain structure;  loose dry 

consistency; non-plastic; no cementation; clear    
South Branch 11/12 II  30-50 B Horizon; 7.5YR 4/6,  silt loam; weak,   weakly coherant dry consistency; non-sticky 

wet consistency; non-plastic; no cementation; abrupt irregular lower boundary;   
South Branch 11/12 III 50-160 C Horizon; 5YR 4/4, reddish brown;  silt loam; strong,  coarse or thick, blocky 

structure;  very hard dry consistency; very firm moist consistency; non-sticky wet 
consistency; non-plastic; no cementation; abrupt wavy lower boundary; possibly weakly 
formed saprolite  

South Branch 13/14 I 0-32 Ap Horizon (plow zone); 7.5 YR 4/6, strong brown;  silt; structureless,  fine, granular 
structure;  loose dry consistency; non-plastic; no cementation; clear smooth lower 

Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-5
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

boundary; extensive roots and rootlets  
South Branch 13/14 II 32-65  B Horizon; 10 YR 4/4, yellowish brown;  silt loam; weak,  fine, blocky structure;  

weakly coherant dry consistency; non-plastic; no cementation; clear  distinguished from 
stratum I primarily on texture -- much more blocky  

South Branch 15/16 I 0-70  Ap Horizon (plow zone); 10 YR 4/6, yellowish brown;  silt; weak,   loose dry 
consistency; non-plastic; no cementation; abrupt  extensive roots and rootlets  

South Branch 15/16 II 70-80 B/C Horizon; 10 YR 5/8, yellowish brown;  silt loam; weak,   weakly coherant dry 
consistency; non-plastic; no cementation; abrupt wavy lower boundary; mottled with 10 
YR 6/6 silt loam; some soil mixed with saprolite; the underlying bedrock is very 
undular  

South Branch 17/18 I 0-50 Ap Horizon (plow zone); 7.5 YR 4/6, strong brown;  silt; weak,  fine, granular structure;  
loose dry consistency; non-plastic; no cementation; clear smooth lower boundary; 
extensive roots and rootlets  

South Branch 17/18 II 50-95 B Horizon; 10 YR 4/6, dark yellowish brown;  silt loam; weak,  medium, blocky 
structure;  weakly coherant dry consistency; non-plastic; no cementation; abrupt smooth 
lower boundary; crumbled basalt in bottom of stratum; bedrock very wavy/undular  

South Branch 19/20 I 0-70 Ap Horizon (plow zone) 7.5 YR 4/6, strong brown;  silt; structureless,  fine, single grain 
structure;  loose dry consistency; loose moist consistency; non-sticky wet consistency; 
non-plastic; no cementation; clear irregular lower boundary; extensive roots/rootlets  

South Branch 19/20 II 70-100 C Horizon;  decaying basalt; topography of lower boundary unknown 
South Branch 21/22 I 0-40 Ap Horizon (plow zone); 7.5 YR 4/6, strong brown;  silt; structureless,  fine, granular 

structure;  loose dry consistency; loose moist consistency; non-sticky wet consistency;  
no cementation; abrupt smooth lower boundary; extensive roots/rootlets  

South Branch 21/22 II 40-60 B Horizon; 10 YR 4/4, dark yellowish brown;  silt loam; weak,  medium, blocky 
structure;  slightly hard dry consistency; friable moist consistency; non-sticky wet 
consistency; non-plastic; no cementation; abrupt smooth lower boundary; distinguished 
from stratum I mostly on texture -- it is more blocky  

South Branch 23/24 I 0-30 Ap Horizon (plow zone); 7.5 YR 4/6, strong brown;  silt; weak,   loose dry consistency; 



Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-6
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

non-plastic; no cementation; abrupt smooth lower boundary; extensive roots and 
rootlets  

South Branch 23/24 II 30-110 B/C Horizon; 10 YR 4/4, yellowish brown;  silt loam; weak,  fine, crumb structure;  
weakly coherant dry consistency; non-plastic; no cementation; abrupt irregular lower 
boundary; small basalt cobbles to large basalt boulders common 

South Branch 25/26 I 0-30 Ap Horizon (plow zone); 7.5 YR 4/6, strong brown;  silt; weak,  fine, granular structure;  
weakly coherant dry consistency; non-plastic; no cementation; clear smooth lower 
boundary  

South Branch 25/26 II 30-51 B Horizon; 10 YR 4/4, dark yellowish brown;  silt loam; weak,  fine, crumb structure;  
weakly coherent dry consistency; non-plastic; no cementation; unknown lower 
boundary; Differed from Stratum I primarily by texture 

South Branch 25/26 III 51-85 C Horizon; decomposing saprolitic soils 
South Branch 27/28 I 0-40 Ap Horizon(plow zone); 7.5 YR 4/6, strong brown silt;  silt; structureless,  fine, 

granular structure;  loose dry consistency; non-plastic; no cementation; abrupt  
extensive roots and rootlets  

South Branch 27/28 II 40-80 B Horizon; 10 YR 4/6, dark yellowish brown;  silt loam; weak,   weakly coherant dry 
consistency; non-plastic; no cementation; clear  scattered basalt rocks  

South Branch 29/30 I 0-40 Ap Horizon (plow zone); 7.5 YR 4/6, strong brown;  silt; weak,   weakly coherant dry 
consistency; non-plastic; no cementation; clear smooth lower boundary; grass roots and 
rootlets  

South Branch 29/30 II 40-50 B Horizon; 10 YR 4/4, dark yellowish brown;  silt loam; weak,  medium, crumb 
structure;  weakly coherant dry consistency; non-plastic; no cementation; abrupt 
irregular lower boundary; Very thin in western portion of trench. Also occassionally 
mixed in with below saprolite.  

West Branch 7/8 I 0-46 A Horizon; 7.5yr 4/6, strong brown;  silt; structureless,  fine, granular structure;  loose 
dry consistency; loose moist consistency; non-sticky wet consistency; non-plastic; no 
cementation; clear wavy lower boundary; extensive grass roots/rootlets  

West Branch 7/8 II 46-65 B/C Horizon; 10yr 4/6, dark yellowish brown;  silt loam; weak,  fine, crumb structure;  

Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-7
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

weakly coherant dry consistency; non-sticky wet consistency; non-plastic; no 
cementation; abrupt smooth lower boundary; differs from Stratum I primarily in texture 
(more crumbly/blocky).  

West Branch 45/46 I 0-72 Ap Horizon; 7.5 YR 4/6, strong brown;  silt; structureless,  fine, granular structure;  
loose dry consistency; loose moist consistency; non-sticky wet consistency; non-plastic; 
no cementation; clear wavy lower boundary;   

West Branch 45/46 II 72-101 B Horizon; 10 YR 4/6, dark yellowish brown;  silt loam; weak,  medium, crumb 
structure;  weakly coherant dry consistency; friable moist consistency; non-sticky wet 
consistency; non-plastic; no cementation; lower boundary unknown 

West Branch 49/50 I 0-60 Ap Horizon (plow zone); 7.5 YR 3/3, dark brown;  sandy clay loam; moderate,  
medium, crumb structure;  slightly hard dry consistency; slightly plastic; no 
cementation; clear smooth lower boundary 

West Branch 49/50 II 45-110 B/C Horizon; 10 YR 5/8, yellowish brown;  silt loam; moderate,  crumb structure;  
slightly hard dry consistency; non-sticky wet consistency; non-plastic; no cementation; 
lower boundary unknown 

West Branch 51/52 I 0-30 A Horizon; 7.5 YR 4/6, strong brown;  silt; structureless,  fine, granular structure;  loose 
dry consistency; loose moist consistency; non-sticky wet consistency; non-plastic; no 
cementation; clear smooth lower boundary; extensive grass roots/rootlets  

West Branch 51/52 II 30-42 B/C Horizon silt loam; weak,  medium, granular, crumb structure;  weakly coherant dry 
consistency; friable moist consistency; non-sticky wet consistency; non-plastic; no 
cementation; lower boundary unknown; very similar to Stratum I but more 
crumbly/blocky  

Kahoma 
Stream 

Area of 
Interest 1 

I 0 - 15  Pavement; concrete; cement with favel aggregate, 6 guage wire mesh reinforcement 

Kahoma 
Stream 

Area of 
Interest 1 

II 15-40   Base coarse 7.5 YR 5/3, very dark brown; gravel;  

Kahoma 
Stream 

Area of 
Interest 1 

III 40-57   Imported Fill; 7.5 YR 3/3, dark brown; silt; weak, fine medium, crumb structure; non-
sticky wet consistency; non-plastic; no cementation; abrupt smooth lower boundary; 



Cultural Surveys Hawai‘i Job Code: PANAEWA 04    Appendix B Soil Descriptions 

An Archaeological Inventory Survey Report for the L�hain� Bypass Modified Alignment from Kahoma Stream to the Keawe Street Extension B-8
TMK: (2) 4-5-021, 010, 015, and 031: Multiple Parcels 

 

Portion Backhoe 
Trench 

Stratum Depth 
(cmbs) 

Soil Description 

imported soil fill 
Kahoma 
Stream 

Area of 
Interest 1 

IV 57-205+   Imported Fill; 2.5 YR 4/1, dark grey; other (cinder); weak, coarse/very coarse, crumb 
structure; loose dry consistency; non-plastic; no cementation;   

Kahoma 
Stream 

Area of 
Interest 2 

I 0 - 21   Pavement, concrete; cement gravel aggregate 6 guage wire mesh reinforcement 

Kahoma 
Stream 

Area of 
Interest 2 

II 21-39   Base coarse; 7.5 YR 5/3, very dark brown; gravel; structureless, medium, crumb 
structure; loose dry consistency; loose moist consistency; sticky wet consistency; 
slightly plastic; no cementation; smooth lower boundary; 95% gravel aggregate base 
coarse 

Kahoma 
Stream 

Area of 
Interest 2 

III   39-100 Imported Fill; 7.5 YR 2.5/3, very dark brown; silt; weak, medium, granular structure; 
loose dry consistency; loose moist consistency; sticky wet consistency; slightly plastic; 
no cementation; unknown lower boundary; 90-95% small-medium angular cobbles 
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Cultural Impact Assessment for the Lāhainā Bypass Modified 
Alignment from Kahoma Stream to the Keawe Street Extension
Kelawea, Paeohi and Wahikuli Ahupua‘a; 
Lāhainā District; Island of Maui
Cultural Surveys Hawai‘i, Inc., November 2008



 





































































































































































































































































































































 



Appendix G
Cultural Impact Assessment for the Lāhainā Bypass Modified 
Alignment from Kahoma Stream to the Keawe Street Extension
Kelawea, Paeohi and Wahikuli Ahupua‘a; 
Lāhainā District; Island of Maui
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Cultural Surveys Hawai‘i Job Code: PANAEWA 7      Introduction 

Cultural Impact Assessment for the Lāhainā Bypass Modified Alignment from Kahoma Stream to the 
Keawe Street Extension 

2 

TMK (2) 4-5-021, 010, 015 and 031: Multiple Parcles  

 

 
Figure 1. Topographic map showing Lāhainā Bypass, Phase IA in red (graphic courtesy of Wilson Okamoto Corporation) 
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Cultural Surveys Hawai‘i Job Code: PANAEWA 7      Introduction 

Cultural Impact Assessment for the Lāhainā Bypass Modified Alignment from Kahoma Stream to the 
Keawe Street Extension 

5 

TMK (2) 4-5-021, 010, 015 and 031: Multiple Parcles  

 

 
Figure 3. TMK (2) 4-5-021 showing approximate location the current project area, Alternative F4 ROW (in red) and overall APE (in cross-hatch) 

Cultural Surveys Hawai‘i Job Code: PANAEWA 7      Introduction 

Cultural Impact Assessment for the Lāhainā Bypass Modified Alignment from Kahoma Stream to the 
Keawe Street Extension 

6 

TMK (2) 4-5-021, 010, 015 and 031: Multiple Parcles  

 

 
Figure 4. A portion of TMK (2) 4-5-015 showing approximate location of current project area, Alternative F4 ROW (in red) and overall APE (in cross-hatch) 
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 c
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 b
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l o
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 c
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e 
re

lig
io

us
 se

rv
ic

e 
ap

pe
al

in
g 

to
 K

al
an

i N
ah

ie
na

en
a.
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 p
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 f
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pr
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is
 

in
sp

ec
tio

n.
 T

he
 p

rie
st

 p
er

ce
iv

ed
, h

ow
ev

er
, t

ha
t t

he
 b

ird
s 

ca
m

e 
fr

om
 th

e 
se

as
ho

re
. 

Th
en

 t
he

 c
hi

ef
 s

ai
d 

to
 t

he
 p

rie
st

: 
“Y

ou
 s

ha
ll 

no
t 

liv
e,

 f
or

 y
ou

 h
av

e 
gu

es
se

d 
w

ro
ng

ly
. I

 c
an

 v
er

y 
w

el
l s

ee
 th

at
 th

es
e 

ar
e 

m
ou

nt
ai

n 
bi

rd
s.”

 T
he

n 
an

d 
th

er
e 

an
 

im
u 

w
as

 p
re

pa
re

d 
in

 w
hi

ch
 to

 b
ak

e 
th

e 
pr

ie
st

. 

B
ef

or
e 

he
 w

as
 p

la
ce

d 
in

 th
e 

im
u,

 h
ow

ev
er

 h
e 

sa
id

 to
 h

is
 c

hi
ld

re
n:

 “
Y

ou
 tw

o 
w

ai
t 

un
til

 t
he

 i
m

u 
is

 l
ig

ht
ed

, 
an

d 
w

he
n 

th
e 

sm
ok

e 
as

ce
nd

s, 
sh

ou
ld

 i
t 

br
ea

k 
fo

r 
th

e 
O

lo
al

u 
m

ou
nt

ai
ns

, 
th

at
 i

nd
ic

at
es

 t
he

 p
at

h;
 m

ov
e 

al
on

g;
 a

nd
 w

he
re

 t
he

 s
m

ok
e 

be
co

m
es

 s
ta

tio
na

ry
, t

ha
t i

nd
ic

at
es

 w
he

re
 y

ou
 a

re
 to

 re
si

de
 …

 T
he

n 
th

e 
pr

ie
st

 w
as

 
ca

st
 i

nt
o 

th
e 

ov
en

 a
nd

 t
he

 o
pe

ni
ng

 c
lo

se
d 

up
 t

ig
ht

ly
. 

Th
e 

sm
ok

e 
ar

os
e 

an
d 

da
rk

en
ed

 t
he

 s
ky

 …
 a

fte
r 

th
e 

pr
ie

st
 h

ad
 b

ee
n 

in
 t

he
 i

m
u 

fo
r 

tw
o 

da
ys

, 
he

 
re

ap
pe

ar
ed

 a
nd

 sa
t b

y 
th

e 
ed

ge
 o

f t
he

 im
u 

un
kn

ow
n 

to
 a

ny
 o

ne
; t

he
 c

hi
ef

 th
in

ki
ng

 
al

l t
he

 ti
m

e 
th

at
 h

e 
w

as
 d

ea
d;

 b
ut

 it
 w

as
 n

ot
 so

.  

W
he

n 
th

e 
sm

ok
e 

as
ce

nd
ed

 a
nd

 le
an

ed
 to

w
ar

ds
 th

e 
O

lo
al

u 
[s

ic
] m

ou
nt

ai
ns

, t
he

 tw
o 

so
ns

 w
en

t o
ff

 in
 th

at
 d

ire
ct

io
n;

 th
e 

cl
ou

d 
po

in
te

d 
to

w
ar

ds
 H

an
au

la
, a

nd
 th

er
e 

it 
st

oo
d 

st
ill

, s
o 

th
e 

tw
o 

so
ns

 a
sc

en
de

d 
to

 th
e 

pl
ac

e 
an

d 
re

si
de

d 
th

er
e…

 

Th
en

 th
e 

w
ho

le
 o

f 
M

au
i b

ec
am

e 
dr

y;
 n

o 
ra

in
, n

ot
 e

ve
n 

a 
cl

ou
d 

in
 th

e 
sk

y,
 a

nd
 

pe
op

le
 d

ie
d 

fr
om

 l
ac

k 
of

 w
at

er
. 

Th
e 

sm
ok

e 
th

at
 h

un
g 

ov
er

 H
an

au
la

 b
ec

am
e 

a 
cl

ou
d,

 a
nd

 ra
in

 fe
ll 

th
er

e.
 

H
ua

, t
he

 c
hi

ef
, l

iv
ed

 o
n,

 a
nd

 b
ec

au
se

 o
f 

th
e 

la
ck

 o
f 

w
at

er
 a

nd
 f

oo
d 

he
 s

ai
le

d 
fo

r 
H

aw
ai

i, 
th

e 
ho

m
e 

of
 h

is
 e

ld
er

 b
ro

th
er

; b
ut

 b
ec

au
se

 H
aw

ai
i a

ls
o 

su
ff

er
ed

 fr
om

 la
ck

 
of

 w
at

er
 a

nd
 fo

od
 h

e 
ca

m
e 

ba
ck

 a
nd

 li
ve

d 
at

 W
ai

lu
ku

. W
ai

lu
ku

 a
ls

o 
di

d 
no

t h
av

e 
an

y 
w

at
er

, a
nd

 th
at

 c
au

se
d 

th
e 

ch
ie

f t
o 

be
 c

ra
ze

d,
 s

o 
he

 le
an

ed
 a

ga
in

st
 th

e 
ed

ge
 o

f 
th

e 
pr

ec
ip

ic
e 

an
d 

di
ed

, a
nd

 th
at

 w
as

 th
e 

or
ig

in
 o

f 
th

e 
sa

yi
ng

 “
Th

e 
bo

ne
s 

of
 H

ua
 

ra
ttl

e 
in

 th
e 

su
n.
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Fo
rn

an
de

r 
fu

rth
er

 n
ot

es
 th

at
 th

e 
sa

yi
ng

, “
Th

e 
bo

ne
s 

of
 H

ua
 r

at
tle

 in
 th

e 
su

n,
” 

re
fe

rs
 to

 th
e 

ch
ie

f w
ho

se
 w

ic
ke

dn
es

s 
w

on
 h

im
 th

e 
ire

 o
f h

is
 p

eo
pl

e.
 In

 a
n 

ul
tim

at
e 

sh
ow

 o
f d

is
re

ga
rd

, t
he

y 
le

t 
hi

s b
od

y 
lie

 w
he

re
 h

e 
fe

ll 
so

 th
at

 h
is

 b
on

es
 b

le
ac

he
d 

in
 th

e 
su

n 
an

d 
ra

ttl
ed

 in
 th

e 
w

in
d.

 H
en

ce
 th

e 
ab

ov
e 

pr
ov

er
b 

w
ar

ni
ng

 o
th

er
s t

o 
no

t d
es

tro
y 

th
e 

in
no

ce
nt

 a
s 

H
ua

 h
ad

 d
es

tro
ye

d 
Lu

ah
o‘

om
oe

 a
nd

 
in

 th
at

 c
au

se
d 

gr
ea

t s
uf

fe
rin

g 
to

 p
eo

pl
e 

of
 H

aw
ai

‘i 
an

d 
ul

tim
at

e 
de

se
cr

at
io

n 
of

 h
is

 b
on

es
 b

y 
hi

s 
ow

n 
pe

op
le

.  

H
ua

, 
th

e 
is

la
nd

 c
hi

ef
 w

ho
 r

ei
gn

ed
 o

ve
r 

M
au

i 
pr

io
r 

to
 t

he
 1

0th
 c

en
tu

ry
, 

is
 c

re
di

te
d 

w
ith

 
co

ns
tru

ct
in

g 
th

e 
fir

st
 h

ei
au

 o
n 

th
e 

is
la

nd
 b

eg
in

ni
ng

 i
n 

Lā
ha

in
ā.

 O
f 

th
e 

si
x 

he
ia

u 
th

at
 a

re
 

do
cu

m
en

te
d 

in
 L

āh
ai

nā
, 

H
ua

 w
as

 r
es

po
ns

ib
le

 f
or

 t
he

 c
on

st
ru

ct
io

n 
of

 a
t 

le
as

t 
tw

o,
 w

hi
le

 h
is 

de
sc

en
de

nt
 n

am
es

ak
e,

 H
ua

-n
ui

-k
al

al
ai

la
i, 

bu
ilt

 th
e 

th
ird

 h
ei

au
 o

nl
y 

tw
o 

ge
ne

ra
tio

ns
 la

te
r. 

3.
1.

2 
Le

ge
nd

ar
y 

A
cc

ou
nt

s A
ss

oc
ia

te
d 

w
ith

 W
ah

ik
ul

i 

3.
1.

2.
1 

Th
e 

O
rig

in
s o

f P
u‘

ul
ai

na
, E

ek
e, 

an
d 

Li
ha

u 
Pu

‘u
la

in
a,

 a
 h

ill
 o

r 
cr

at
er

 lo
ca

te
d 

w
ith

in
 W

ah
ik

ul
i A

hu
pu

a‘
a,

 is
 s

itu
at

ed
 a

pp
ro

xi
m

at
el

y 
61

4 
m

et
er

s 
or

 a
 li

ttl
e 

ov
er

 1
/3

 o
f 

a 
m

ile
 m

au
ka

 o
f 

th
e 

no
rth

er
n 

te
rm

in
us

 o
f 

th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a.

 
Th

er
e 

ar
e 

tw
o 

ac
co

un
ts

 r
eg

ar
di

ng
 t

he
 o

rig
in

s 
an

d 
si

gn
ifi

ca
nc

e 
of

 t
hi

s 
pu

‘u
 (

hi
ll)

. 
Fo

rn
an

de
r 

(1
91

8-
19

19
 V

ol
um

e 
V

: 5
32

-5
34

) r
ec

ou
nt

s t
he

 fo
llo

w
in

g 
re

ga
rd

in
g 

th
e 

bi
rth

 o
f P

u‘
ul

ai
na

: 

…
so

m
e 

sa
y 

it 
w

as
 b

eg
ot

te
n 

by
 t

w
o 

m
ou

nt
ai

ns
, 

Ee
ke

 (
th

e 
su

m
m

it 
cr

at
er

 o
f 

th
e 

W
es

t M
au

i M
ou

nt
ai

ns
) a

nd
 L

ih
au

 (t
he

 m
ou

nt
ai

n 
to

p 
ba

ck
 o

f O
lo

w
al

u)
. E

ek
e 

w
as

 
th

e 
hu

sb
an

d 
an

d 
Li

ha
u 

w
as

 th
e 

w
ife

. T
he

y 
w

er
e 

re
al

 p
er

so
ns

, b
ut

 it
 w

ill
 b

e 
sh

ow
n 

la
te

r t
he

 re
as

on
 fo

r t
he

ir 
be

in
g 

ch
an

ge
d 

to
 m

ou
nt

ai
ns

. A
fte

r t
he

y 
ha

d 
liv

ed
 a

s 
m

an
 

an
d 

w
ife

, a
 c

hi
ld

 w
as

 b
or

n 
to

 th
em

, a
 s

on
, t

he
 s

ub
je

ct
 o

f t
hi

s 
st

or
y 

w
hi

ch
 w

e 
ar

e 
co

ns
id

er
in

g.
 B

ut
 a

fte
r 

so
m

e 
tim

e 
Ee

ke
 b

ec
am

e 
en

ta
ng

le
d,

 f
or

 h
e 

sa
w

 a
 b

ea
ut

ifu
l 

w
om

an
, 

Pu
uw

ai
oh

in
a 

fr
om

 K
au

au
la

, 
an

d 
th

ey
 c

om
m

itt
ed

 a
du

lte
ry

. 
B

ec
au

se
 o

f 
th

is
, L

ih
au

 th
ou

gh
t t

o 
ch

ok
e 

th
e 

ch
ild

 to
 d

ea
th

, s
o 

th
at

 th
e 

tw
o 

of
 th

em
 c

ou
ld

 g
o 

an
d 

do
 m

is
ch

ie
f; 

th
is

 c
au

se
d 

th
em

 to
 q

ua
rr

el
. E

ek
e 

to
ok

 th
e 

ch
ild

 to
 h

is
 m

ot
he

r, 
M

au
na

ho
om

ah
a,

 a
nd

 le
ft 

hi
m

 w
ith

 h
er

. A
fte

r t
ha

t t
he

ir 
go

d,
 H

in
ai

ka
ul

ua
u,

 p
la

ce
d 

a 
re

st
ric

tio
n 

ov
er

 th
em

; t
he

y 
w

er
e 

no
t t

o 
liv

e 
to

ge
th

er
, n

or
 w

er
e 

th
ey

 to
 h

av
e 

an
y 

in
te

rc
ou

rs
e 

w
ith

 o
th

er
s;

 b
ut

 t
en

 d
ay

s 
af

te
r 

th
is

 o
rd

er
, 

Ee
ke

 a
ga

in
 c

om
m

itt
ed

 
ad

ul
te

ry
 w

ith
 P

uu
w

ai
oh

in
a 

ab
ov

e 
re

fe
rr

ed
 to

, w
ho

 w
as

 a
 y

ou
ng

er
 s

is
te

r t
o 

Li
ha

u.
 

B
ec

au
se

 o
f 

th
is

 t
he

ir 
go

d 
pu

ni
sh

ed
 t

he
m

 b
y 

m
ak

in
g 

Ee
ke

 a
 m

ou
nt

ai
n 

an
d 

Pu
uw

ai
oh

in
a 

a 
m

ou
nt

ai
n 

rid
ge

; t
ha

t i
s t

he
 ri

dg
e 

pr
om

in
en

t a
t K

au
au

la
. 

A
fte

r 
th

at
, 

Li
ha

u 
w

as
 

po
ss

es
se

d 
w

ith
 

lo
ve

 
fo

r 
th

ei
r 

ch
ild

, 
so

 
sh

e 
as

ke
d 

M
au

na
ho

om
ah

a 
fo

r p
er

m
is

si
on

 to
 m

ee
t h

er
 s

on
, t

ha
t w

as
 a

gr
ee

ab
le

 to
 h

er
 m

ot
he

r-
in

-la
w

, 
an

d 
w

he
n 

sh
e 

m
et

 h
er

 c
hi

ld
 s

he
 w

as
 g

la
d.

 W
he

n 
sh

e 
re

al
iz

ed
 w

ha
t 

a 
ha

nd
so

m
e 

m
an

 h
er

 f
av

or
ite

 s
on

 h
ad

 g
ro

w
n 

to
 b

e,
 s

he
 g

av
e 

hi
m

 f
or

 h
us

ba
nd

 t
o 

M
ol

ok
in

i, 
on

e 
of

 t
he

 n
ot

ed
 b

ea
ut

ie
s 

of
 t

ha
t 

tim
e,

 b
ec

au
se

 s
he

 w
as

 t
he

 w
ife

 
in

te
nd

ed
 fo

r h
im

 …
 

H
ow

ev
er

, a
rr

iv
in

g 
on

 M
au

i, 
th

is
 w

as
 o

ne
 o

f 
Pe

le
’s

 (t
he

 fi
re

 g
od

de
ss

) 
cr

ue
l d

ee
d;

 
on

e 
of

 h
er

 y
ou

ng
er

 s
is

te
rs

 s
aw

 h
ow

 h
an

ds
om

e 
Pu

ul
ai

na
 w

as
, 

so
 s

he
 a

sk
ed

 
M

ol
ok

in
i t

o 
le

t h
er

 h
av

e 
hi

m
 fo

r h
us

ba
nd

. T
he

 o
th

er
 re

fu
se

d,
 fo

r s
he

 w
as

 g
re

at
ly
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in
 lo

ve
 w

ith
 h

er
 o

w
n 

hu
sb

an
d;

 s
o 

sh
e 

(M
ol

ok
in

i) 
w

as
 c

ha
ng

ed
 in

to
 a

 li
ttl

e 
is

la
nd

, 
an

d 
sh

e 
ha

s r
em

ai
ne

d 
so

 to
 th

is
 d

ay
. 

W
he

n 
Li

ha
u 

he
ar

d 
of

 t
hi

s, 
sh

e 
gr

ie
ve

d 
fo

r 
he

r 
da

ug
ht

er
-in

-la
w

, s
o 

sh
e 

w
en

t 
to

 
co

ns
ul

t P
el

e 
on

 th
e 

m
at

te
r. 

B
ut

 P
el

e 
re

pl
ie

d 
gr

uf
fly

: “
If 

th
at

 is
 th

e 
ca

se
, t

he
n 

I s
ay

 
to

 y
ou

 th
at

 y
ou

 w
ill

 d
ie

; a
ls

o 
yo

ur
 s

on
.”

 L
ih

au
 w

as
 th

er
e 

an
d 

th
en

 c
ha

ng
ed

 in
to

 a
 

hi
ll 

w
he

re
 P

el
e 

re
si

de
d 

fo
r s

om
e 

tim
e;

 th
e 

so
n 

al
so

 d
ie

d.
 B

ut
 th

e 
on

e 
w

ho
se

 w
as

 
th

e 
de

si
re

, e
ar

ne
st

ly
 e

nt
re

at
ed

 a
nd

 b
eg

ge
d 

th
at

 h
er

 h
us

ba
nd

 b
e 

sp
ar

ed
. B

ut
 th

e 
re

d-
bl

ea
ry

-e
ye

d 
(M

ak
ol

e-
ul

au
la

, a
n 

ep
ith

et
 a

pp
lie

d 
to

 P
el

e)
 d

id
 n

ot
 w

is
h 

it 
th

at
 w

ay
. 

Th
at

 w
as

 h
ow

 th
e 

so
n 

be
ca

m
e 

a 
hi

ll 
an

d 
ha

s r
em

ai
ne

d 
su

ch
 u

nt
il 

th
is

 d
ay

. 

C
ap

ta
in

 H
en

ry
 W

ha
lle

y 
N

ic
ho

ls
on

 (1
88

1:
40

) r
el

at
es

 th
e 

fo
llo

w
in

g 
Pe

le
 st

or
y 

re
ga

rd
in

g 
Pu

‘u
la

in
a 

as
 sh

e 
m

ad
e 

he
r w

ay
 th

ro
ug

h 
th

e 
H

aw
ai

ia
n 

A
rc

hi
pe

la
go

: 

O
n 

Pe
le

’s
 fi

rs
t a

rr
iv

al
 a

t H
aw

ai
i N

ei
, s

he
 d

w
el

t o
n 

th
e 

is
la

nd
 o

f K
au

ai
. T

he
nc

e 
sh

e 
w

en
t t

o 
K

al
au

pa
pa

 (
M

ol
ok

ai
), 

an
d 

liv
ed

 in
 th

e 
cr

at
er

 o
f 

K
ah

ua
-K

o 
at

 th
at

 p
la

ce
. 

Su
bs

eq
ue

nt
ly

 s
he

 d
ep

ar
te

d 
fo

r 
Pu

ul
ai

na
, 

ne
ar

 L
ah

ai
na

lu
na

 (
on

 t
he

 I
sl

an
d 

of
 

M
au

i),
 a

nd
 e

xc
av

at
ed

 th
at

 c
ra

te
r. 

Fo
rn

an
de

r 
go

es
 o

n 
to

 r
ec

ou
nt

 a
n 

al
te

rn
at

iv
e 

st
or

y 
re

ga
rd

in
g 

th
e 

na
m

in
g 

of
 P

u‘
ul
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Table 2. Summary of Land Commission Awards (LCAs) Identified within the potential area of direct effect; as well as, LCAs within the ROI that may be 
connected to indivuals consulted as a part of this study (Waihona Aina 2002).  

Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

5640, 
5638, 
5699, 
8364 

00277 W.C. Lunalilo William C. Lunalilo claims 17 house lots and 17 ‘āpana 
throughout Lāhainā. 

Award 277; No. R.P. ; Ilikahi Lahaina; 1 
ap.; 97 rods or 2 roods 7 rods (Location 
index); Pakala Lahaina; 1 ap.; 3 roods 10 
rods; Puunoa Lahaina; 1 ap.; 2 Acs 1 rood 
10 rods; no R.P.; Paunau Lahaina; 2 ap 
(Ap. 2); 69 Acs; R.P. 5699; Luaehu & 
Loinui; 2 ap.; 2 Acs 3 roods 37 rods; Land 
Patent 8364; Paunau & Kelawea Lahaina; 
1 ap.; 69 Acres; See 395 for protest to 277; 
see also Award 8559. 

 00295 Kauhi House lot, in Paeohi, Lāhainā. It was adjacent to a taro lo‘i, that, 
according to native testimony (N.T. 85v2) of Ukikihi, was 
subdivided away from the house lot by Boki, former governor of 
O‘ahu, this action was reinforced by Hoapii-Wahine, wife of the 
governor of Maui. 

Claim for the house lot was not awarded. 

2650, 
1179, 
1180 

00312 Keaweiwi, 
Timoteo 

One ‘āpana, [section] at Waiokama, bounded: 
mauka [mountainward] by Nalehu;  
Olowalu [east] by Malokuakea; 
makai [seaward] by Nalehu; 
and Kā‘anapali [west] by Napahi’s house lot (N.T.12v15).  
 
In addition, many ‘āpana, [sections] at Aki, Kuhua, Uhao, Moali‘i 
and Akiaole 
(N.T.195v2) 
 
Lands of this claim were located makai of the Kahoma/Kanahā 
river confluence. ‘Āpana 1 and 3 being located along the Kahoma 
Stream. 

Award for land at Waiokama: one ‘āpana 
of 16 rods. At Kuhua: one ‘āpana of 0.43 
acres. At Uhao: three ‘āpana of 1.36 acres. 
At Moali‘i: two ‘āpana of 7.62 acres. At 
Aki: one ‘āpana of 6 acres, 2 roods, 10 
rods. At Akiaole: one ‘āpana of 3.47 acres 

1715 00333 Kaahanui This property consists of a fenced house lot.  Awarded 1.22 acres, fenced house lot. 
 00393 Kekuelike One House lot at Pu‘uko‘owali, 15 lo‘i at Kelawea and kula land. Claim was awarded. 
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Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

1961 00470 Kuokoa, 
wahine 
(Philip Pali 
Owner) 

One ‘āpana, [section] at Puako, bounded: 
mauka [mountainward] by Pahia’s land;  
Olowalu [east] by A.W Person’s land; 
makai [seaward] by foot path; 
and Kā‘anapali [west] by ascending and descending steps 
(F.T.166v7).  
 
In addition, four other ‘āpana, [sections].  
The first bounded: 
mauka [mountainward] by Kalua’s land;  
Olowalu [east] by Pahia’s land; 
makai [seaward] by Kalua’s land; 
and Kā‘anapali [west] by Kalua and paki’s land (F.T.166v7). 
The second bounded: 
mauka [mountainward] by Kaua’s land;  
Olowalu [east] by Kamaiewa’s land; 
makai [seaward] by A.W. Person’s land; 
and Kā‘anapali [west] by Pelupelu, Ku (F.T.166v7). 
The third bounded: 
mauka [mountainward] by Mumuku;  
Olowalu [east] by Pu‘unoa land; 
makai [seaward] by Pu‘unoa land; 
and Kā‘anapali [west] by Pali (F.T.166v7). 
The fourth bounded: 
mauka [mountainward] by Pahia’s land;  
Olowalu [east] by Kahoma Stream; 
makai [seaward] by Mumuku land; 
and Kā‘anapali [west] by Kalua and Kaeo’s land (F.T.166v7). 

Award for 5 ‘āpana at Puako: together 
totaling 4 acres, 3 roods and 2 rods. 
Award includes 1 house lot, 1 patch and 
pasture lot, 1 mo‘o [narrow strip of land], 
1 ‘āpana containing 3 patches, and 1 
‘āpana of taro land. 

1205 00477F Keli‘ipio, P. Claim for one ‘āpana, [section] of kula land [a house lot] at 
Wahikuli, Lāhainā, bounded: 
mauka [mountainward] by the government road;  

The award of 1.80 acres of taro land 
consisted of two ‘āpana: both in Pu‘unoa. 
The award of one house lot in Wahikuli 
measured 1 acre, 2 roods and 3 rods. 
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Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

Olowalu [east] by Luaikai; 
makai [seaward] by the sea shore; 
and Kā‘anapali [west] by Mr. Chandler’s house lot (F.T.197-
198v7).  
In addition, two ‘āpana, [sections] of taro land at Pu‘unoa, 
consisting of seven lo‘i worked as pō‘alima since 1842. (N.T.77-
78v5). 
A lot in Lipuu, Honokohau, Kā‘anapali District was also claimed. 

One lot in Honokohau was also awarded 
(R.P. 6471). 

3535 00502 Pupuka Claim is for one house lot ‘āpana, [section] of land in the ahupua‘a 
[land division] of Pu‘unoa. This land was given by Mahune. The 
land is bounded: 
mauka [mountainward] by Kaluae’s lot; 
Olowalu [east] by the same; 
makai [seaward] by Mahua’s land; 
and Kā‘anapali [west] by “Kuholilea,” seven lo‘i are connected 
with this (F.T.158-159v7). 
Additional claims were made for six ‘āpana, [sections] in 
Hanaka‘ō‘ō Ahupua‘a: including kalo lands, a house lot and two 
parcels of kula land. 

Award of one ‘āpana at Pu‘unoa and two 
‘āpana at Hanaka‘ō‘ō together measuring 
1 acre, 2 roods and 23 rods. 

5632 00520 Daniel Ii Claim is for one house lot ‘āpana, [section] of land in the ahupua‘a 
[land division] of Nakalepo, and cultivated land in Wai‘anae. This 
land was given by Hoapilikane in 1835.  
(F.T.74v15). 

Award of two ‘āpana at Nakalepo, and 
Wai‘anae, Lāhainā, measuring 6 acres, 12 
rods. 

 02037 Wahie Claim made for one ‘āpana that included a ditch in Lāhainā. Claim 
established ownership in the time of “Ali‘i Keeaumoku,” and 
included the testimony of two witnesses (N.R. 333v3). 

Claim for the house lot was not awarded. 

 02777 Mahele and 
Kaino, 
deceased. 
Claimants are 
Malule, for 
Kalola, and 
Paahao, son of 

Claim is for one house lot ‘āpana, [section] of land in the ahupua‘a 
[land division] of ‘Ilikahi. This land was given by Kanaina. The 
land is bounded: 
mauka [mountainward] by the pō‘alima lots of Kanaina; 
Olowalu [east] by the Kahula’s yard; 
makai [seaward] by the yard of Paaoao or Kanaina; 

Award of one ‘āpana at Pūnāwai, Moali‘i, 
Lāhainā, measuring 1 rood, 20 rods, [to] 
Malule for Kalola. 
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Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

Kaino.  and Kā‘anapali [west] by yard and Kalena (F.T.155v6). 
An additional claim is for two ‘āpana, [section] in Moali‘i 
Ahupua‘a, the first of kalo land bounded: 
mauka [mountainward] by Kekualolo’s land;  
Olowalu [east] by the same; 
makai [seaward] by Kiakaka’s land; 
and Kā‘anapali [west] by Kauoi’s land. 
 
The second additional claim is for one ‘āpana, [section] of kula 
land [a house lot] at Pūnāwai, Moali‘i, bounded: 
mauka [mountainward] by Keawe’s land;  
Olowalu [east] by Naakaka’s; 
makai [seaward] by the government road; 
and Kā‘anapali [west] by Niuhili’s land (F.T.155v6).  

5604 03421B Kaaa One ‘āpana, [section] of kula land at Nakalepo, bounded: 
mauka [mountainward] by a stream;  
Olowalu [east] by the konohiki; 
makai [seaward] by the government road; 
and Kā‘anapali [west] by Unale’s land  
(F.T. 32v15). 
 
In addition, an ‘āpana, of kula land in Kuholilea, bounded: 
mauka [mountainward] by the konohiki’s land;  
Olowalu [east] by the watercourse; 
makai [seaward] by Kaaukai’s land; 
and Kā‘anapali [west] by the konohiki (F.T.106-107v15). 
And, an ‘āpana, of kula land in Kelawea, bounded: 
mauka [mountainward] by Pikanele’s land;  
Olowalu [east] by Kaanaana’s land; 
makai [seaward] by the main road; 
and Kā‘anapali [west] by the same (F.T.106-107v15). 

Award of one ‘āpana in Nakalepo, 
measuring 0.56 acres, one ‘āpana in 
Kuholilea, measuring 0.30 acres, and one 
‘āpana in Kelawea, measuring 26 rods. 
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Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

1678 03422B Kekahuna One house lot ‘āpana, [section] of land in the ahupua‘a [land 
division] of Uhao. This land was given during the time of Kinau to 
Kekahuna, according to Timoteo Keaweiwi. The land, containing 
two houses, is bounded: 
mauka [mountainward] by “Aki;”  
Olowalu [east] by the same; 
makai [seaward] by the konohiki; 
and Kā‘anapali [west] by a stream (F.T.376v3). 
In addition, one ‘āpana, [section] of taro land in Uhao Ahupua‘a, 
bounded: 
mauka [mountainward] by Namauu’s land;  
Olowalu [east] by the same; 
makai [seaward] by Puuki’s land, government land; 
and Kā‘anapali [west] by Kaleipaihala’s land (N.T. 112v10) 

Award of 1.25 acres consisting of 2 
‘āpana: one house lot and one ‘āpana  
with 17 taro patches (Waihona 2002). 

5615 and 
1960 

04320 Kaua for 
Keaweiwi 

One ‘āpana, [section] of kula land [a house lot] at Puako, bounded: 
mauka [mountainward] by the kula of Maulukoi;  
Olowalu [east] by Pahala; 
makai [seaward] by kalo land called Alapai; 
and Kā‘anapali [west] by Paunau and small portion of Wai‘anae 
(F.T.14-15v7).  
 
In addition, lands in Kopili given to Kaua by Hoapili and 
Nahienaena (N.R.163-164v6). 

Award of one ‘āpana measuring 1 rood,20 
rods; two ‘āpana of 2 acres, 4 rods, and 
one ‘āpana measuring 9 acres, 1 rood, 24 
rods: all in Puako (Waihona 2002). 

 5006 Kalena Kula (dryland area) and kalo (taro) at Kelawea,one house lot at 
Ilikahi. 

Claim was awarded. 

1842 05017 Kauhi One ‘āpana, [section] at Lāhainā, bounded: 
mauka [mountainward] by yard of  
Kalena;  
Olowalu [east] by Keawelaole’s land; 
makai [seaward] by large kalo patch [wetland taro] once owned by 
Hoapili “in old times;” 
and Kā‘anapali [west] by Ukehiki’s yard, fenced with “adobies,” 

0.52 acres (Monsarrat 1916). 
Award consisted of two ‘āpana: one house 
lot in Lāhainā and one kalo patch in 
Kelawea (Waihona 2002). 
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Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

where the fence is the true boundary (F.T.3-4v7).  
 
In addition, one ‘āpana, [section] at Kelawea, bounded: 
mauka [mountainward] by Lahainaluna School lands;  
Olowalu [east] by Lahainaluna School lands; 
makai [seaward] by land of Kahookane 

1833 
Panaewa 
and 1871 
Aupoko-
poko 

05116M Kanae, 
Samuela 

One ‘āpana, [section] of farming land in the ‘ili [land division] of 
Aupokopoko. This land was given by Hoapili Kane to Kanae in 
1835. 
 
One ‘āpana, [section] of kula land [a house lot] at Lāhainā, at 
Panaewa, bounded: 
mauka [mountainward] by Kapaakea’s lot;  
Olowalu [east] by the same; 
makai [seaward] by the government road; 
and Kā‘anapali [west] by Kuakamauna’s lot (F.T.152v7). 

Awards include the ‘āpana at 
Aupokopoko of 6.58 acres and 
the ‘āpana at Lāhainā, in Panaewa, of 0.07 
acres. 

 06408 Kalaikini, Ioba Seven patches (lo‘i?), one pasture section and one house lot at 
Kelawea. 

Claim was awarded. 

 06432 Kaninau 20 lo‘i at Kelawea. Claim was awarded. 
1212 06437 Kaiwipalupalu One ‘āpana, [section] of kula land [a house lot] and a kalo patch at 

Paunau, bounded: 
mauka [mountainward] by Kaiki’s lot;  
Olowalu [east] by Lāhaināluna road; 
makai [seaward] by yard of Kahalelola; 
and Kā‘anapali [west] by Kanaina’s yard (F.T.11v7). 

One ‘āpana of 0.25 acres. 

 06498 Kakio Kakio’s claim for five mo‘o [one mo‘o ‘āina is a smaller land 
division than an ‘ili, normally planted in wetland taro], one paukū 
[land division smaller than a mo‘o] of taro, four bread fruit trees 
and one ‘āpana [section] of land including a house lot is located in 
Kainehe Ahupua‘a.  
One ‘āpana, [section] of kula land [a house lot] bounded: 
mauka [mountainward] by “Hanaka‘ō‘ō;”  

Award for land at Kainehe: two ‘āpana 
measuring 3 roods and 2 rods.  
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Olowalu [east] by my land and a path; 
makai [seaward] by the government road; 
and Kā‘anapali [west] by Pu‘unoa. 
The second ‘āpana, [section] of kalo land bounded: 
mauka [mountainward] by Kalimaohe;  
Olowalu [east] by the high pali; 
makai [seaward] by the creek of Kahoma; 
and Kā‘anapali [west] by the same (F.T.108-109v7). 

1674 06541 Haia One ‘āpana, [section] of kula land [a house lot] at Paunau, 
bounded: 
mauka [mountainward] by the cattle yard at Lahainaluna;  
Olowalu [east] by the pali and the creek; 
makai [seaward] by the high pali; 
and Kā‘anapali [west] by the high pali (F.T.46v7).  
 
In addition, one ‘āpana, [section] of kalo land at Paunau, bounded: 
mauka [mountainward] by the land of Napahu;  
Olowalu [east] by the lo‘i of Kauaa; 
makai [seaward] by the lo‘i of Puipui and Kahina; 
and Kā‘anapali [west] by Kuholelea (F.T.46v7). 

One ‘āpana (Wright 1915). 1.45 acres 
(Waihona 2002). 
 
The ‘āpana, [section] of kula land [house 
lot] with three lo‘i was awarded. 
 
The second ‘āpana of seven lo‘i was not 
awarded. 

1722 06621 Nalehu 
(Kalaluhi 
Owner) 

Nalehu’s claim is for three ‘āpana; ‘āpana 1 contains of 32 lo‘i; 
‘āpana 2 contains one lo‘i; ‘āpana 3 is kula land. In addition to 
taro lo`i, there are three sweet potato kula, eight lau hala trees, and 
a house lot. 
 
‘Āpana 1 is bounded mauka [mountianward]  by my land, Olowalu 
[east] by "Puunoa", makai [seaward] by Aha's land, Kā‘anapali 
[west] by the creek of Kahoma. 
 
‘Āpana 2 is bounded mauka[mountianward] by my land, Olowalu 
[east] by "Puunoa", 
makai [seaward] by Kanaina's poalima 

Award for one ‘āpana at Kuholilea. 
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Kā‘anapali [west] by my land. 
 
‘Āpana 3 is bounded, mauka [mountianward] by Aha's land, 
Olowalu [east] by the pali of "Paunau", makai[seaward] and 
Kā‘anapali [west] sides by Kanaina's poalima. 

 06783 Kauhi One ‘āpana, [section] of kula land [a house lot] at Haleu, Polanui, 
bounded: 
mauka [mountainward] by the road leading to Olowalu;  
Olowalu [east] by the land of John White; 
makai [seaward] by the land of Makuahine; 
and Kā‘anapali [west] by my kula (F.T.55v7).  
 
In addition, two ‘āpana, [sections] of taro land at Polanui, the first 
section bounded: 
mauka [mountainward] by the stream of Alio;  
Olowalu [east] by the pali [cliff]; 
makai [seaward] by the creek of Alio; 
and Kā‘anapali [west] by the same (F.T.55v7). 
the second section bounded: 
mauka [mountainward] by Ilikalu;  
Olowalu [east] by the high pali [cliff]; 
makai [seaward] by the stream of Polanui; 
and Kā‘anapali [west] by the high pali and stream (F.T.55v7). 

Claim for the house lot and taro patches 
was not awarded. 

 07587 Kealoha, Luisa 
for Keaweiwi 

One ‘āpana, [section] of land in Kopili, Lāhainā. Claim was not awarded. 

1887 07591 Kalakoa (Ane 
Makekau 
Owner) 

Claim for one parcel that includes 18 taro lo`i with some kula on its 
left bank located in the valley of Kahoma.  
 
It is bounded mauka[mountianward] by my land, Olowalu [east] by 
the kula of Paunau, makai [seaward] by the road leading to 
Kā‘anapali, Kā‘anapali [west] by the Creek of Kahoma. 

One ‘āpana awarded in Kuholilea 
ahupua‘a of .73 acres. 

1747 07625 Kahoo-maemae One ‘āpana, [section] of land cultivated with 9 taro lo‘i at The award was for 1 ‘āpana consisting of 



Cultural Surveys Hawai‘i Job Code: PANAEWA 7    Background Research 

Cultural Impact Assessment for the Lāhainā Bypass Phase IA, Modified Extension 48 
TMK (2) 4-5-021, 010, 015 and 031: Multiple Parcles  

 

Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

(Philip Pali 
Owner) 

Kuholilea, bounded: 
mauka [mountainward] by the pō‘alima lo‘i of Kanaina;  
Olowalu [east] by his land, son of Kapaki; 
makai [seaward] by the same; 
and Kā‘anapali [west] by creek of Kahema (F.T.118v7). 

1 rood and 17 rods.  

 07713 Kamamalu, 
Victoria 

Ownership of some 26 ‘āpana: mostly large portions of Alamihi, 
Paunau, Aki Moali‘i, and Kelawea Ahupua‘a of Lāhainā. 

 

 07721  Pohalapu No record in Waihona Aina (Ms. Vikki Creed explained that she 
believes this LCA number to be incorrectly written on map).  

 

 07724 Poholopu One house lot, one kula and one ‘āpana at Wahikuli; 33 lo‘i, 3 
lauhala patches, 4‘ulu patches and ‘uala patches at Kuholilea. 

Claims were awarded. 

8279 07762 Kaninaualii 
Kaleoku 

One ‘āpana, [section] of land cultivated with taro lo‘i at Kuhuai 
Ahupua‘a [listed as Aupokopoko in the Native Testimony], during 
the time of Hoapilikane (N.T.45v15). 

One ‘āpana measuring 1 rood, 17 rods. 

 07777 Kaiaino One house lot, and 3 lo‘i at Kelawea Nui. Claim was awarded. 
1732 08021 Kekai, Manuia One ‘āpana, [section] of kalo land [for wetland taro] at Kuholilea, 

bounded: 
mauka [mountainward] by Nalehu’s land;  
Olowalu [east] by Paunau; 
makai [seaward] by my [Aha’s] land; 
and Kā‘anapali [west] by creek at Kahoma (F.T.161v7).  
 
One ‘āpana, [section] of land at Kuholilea, bounded: 
mauka [mountainward] by Nalehu’s land;  
Olowalu [east] by Paunau land; 
makai [seaward] by Kalekoa; 
and Kā‘anapali [west] by Kahoma Stream (N.T.45v5). 
 
And, one ‘āpana, [section] of taro land at Kuholilea, taken by 
Opunui without cause, planted in taro, and returned to Aha (owned 
by Manuia Kekai) 
 (N.T.117v10). 

Three ‘āpana, 0.54 acres, with 34 taro lo‘i. 
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4388 08452M Keohokalole, 
Analea, wahine 

Multiple claims for land parcels located in Kula, Hāna and 
Lāhainā, as well as the island of Hawai‘i. Only the Lāhainā claims 
will be listed. 
Claim of ownership of Paeohi Ahupua‘a. 
Claim for a mālā (garden) of hala in Kuhua Ahupua‘a. 

Award by Royal Patent (R.P. 4388) of 
Paeohi Ahupua‘a.  

1864 09780B Kuumiumi One ‘āpana, [section] of taro land consisting of 27 lo‘i at Aki Nui, 
bounded: 
mauka [mountainward] by the creek of Kahoma;  
Olowalu [east] by the pali; 
makai [seaward] by Palula and Kauhi’s land; 
and Kā‘anapali [west] by the creek of Kahoma (F.T.157v7).  
 
In addition, one ‘āpana, [section] of kula land at Paunau, with one 
lo‘i, bounded: 
mauka [mountainward] by Kekahuna;  
Olowalu [east] by Kahoma Stream; 
makai [seaward] by Kekahuna; 
and Kā‘anapali [west] by Kekahuna (N.T.40-41v5). 

Award for land at Aki Nui: 1 ‘āpana of 2 
roods and 32 rods. Award for land at 
Paunau: 1 ‘āpana of 6 rods. Total: 0.74 
acres. 

3455 09795B Kaaua One ‘āpana, [section] of kula land [a house lot] at Waiieiki, Aki 
Nui,bounded: 
mauka [mountainward] by Kaua;  
Olowalu [east] by Wahie’s land, foreigners’ land; 
makai [seaward] by Ilae’s land; 
and Kā‘anapali [west] by Namauu’s land (N.T.71v5).  
 
In addition, one ‘āpana, [section] of kalo land at Aki Nui, bounded: 
mauka [mountainward] by Z. Kaauwai’s land;  
Olowalu [east] by Kapoulu Stream; 
makai [seaward] by Uhao Ahupua‘a; 
and Kā‘anapali [west] by Moali‘i Ahupua‘a (N.T.71v5). 
 

Award of three ‘āpana measuring 3.75 
acres, 20 rods. 
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And, one ‘āpana, [section] of taro land at Aki Nui, bounded: 
mauka [mountainward] by Napohaku’s land ;  
Olowalu [east] by a stream; 
makai [seaward] by a stream; 
and Kā‘anapali [west] by a cliff (N.T.258v13). 

 09816 Kaumunui One kula with house lot and 10 lo‘i at Kelawea. Claim was awarded. 
1861 09950 Leleku (M.J. 

Recard and 
Sam Kailihou 
Owners) 

One ‘āpana, [section] of taro land consisting of 21 lo‘i at Pu‘unoa, 
bounded: 
mauka [mountainward] by Palula;  
Olowalu [east] by the creek of Kahoma; 
makai [seaward] by the pō‘alima of the konohiki; 
and Kā‘anapali [west] by Kuholike (F.T.130v7).  
 
In addition, one ‘āpana, [section] of kula land at Puako, with one 
lo‘i, bounded: 
mauka [mountainward] by Paunau 2;  
Olowalu [east] by the creek of Kahoma; 
makai [seaward] by the lo‘i of Kaeo; 
and Kā‘anapali [west] by Kuholike (F.T.130v7). 
 
Nika Kailihou’s House located in ‘āpana one, mauka parcel of 
Pu‘unoa Ahupua‘a. 

Award for land at Pu‘unoa: one ‘āpana of 
2 roods and 30 rods. Award for land at 
Puako: one ‘āpana of 1 rood, 10 rods. 

1676 10465 Nalehu One ‘āpana, [section] containing a house lot, five ponds, eight 
breadfruit trees, 15 cultivated mo‘os, 14 coconut trees and a clump 
of lau hala. 
 
Located in Waiokama, bounded mauka [mountianward] by the 
Alanui Aupuni, Olowalu [east] by the lot of Kukokelele, makai 
[seaward] by the sea shore, and Kaanapali [north] by the foreigner 
who tried to shoot Kekaulueki; his Hawaiian name is Kokana. 

Award for land at Pahoa Lahaina; 3 
‘āpana of 2 Acres 3 roods and 10 rods 

1882 10579 Opunui (J.W. 
and M. Recard) 

Claim for one parcel of kalo land containing 18 lo‘i including one 
poalima lo‘i.  

Awards for land in Kuholilea ahupua‘a 
called Pu‘ulaina. 
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It is bounded  mauka [mountianward] by Elemakule's lo‘i Olowalu 
[east] by the creek of Kakoma makai [seaward] by Poholopu's land 
Kā‘anapali [west] by the high pali. 

 

1729 10667 Pikanele, K. Claim is for two ‘āpana, [sections] of kalo land in the ahupua‘a of 
Kelawea. Claims for land in Wai‘anae Nui, Lua‘ehu, Wai‘anae, 
Polapola and Wanaloa, Lāhainā, and Waihe‘e, Wailuku were also 
registered.  
The first Kelawea ‘āpana containing kīhāpai [land division smaller 
than a paukū: see LCA 6498] lo‘i is bounded: 
mauka [mountainward] by the pali; 
Olowalu [east] by the same and the kula of Kanaina; 
makai [seaward] by Keawehuali’s land; 
and Kā‘anapali [west] by creek of Kelawea. This ‘āpana has 6 taro 
lo‘i. 
 
The second Kelawea claim is for one ‘āpana with 8 lo‘i is 
bounded: 
mauka [mountainward] by Kalaikini’s land;  
Olowalu [east] by the land occupied by Keaweluaoli; 
makai [seaward] by the lot of Kualike; 
and Kā‘anapali [west] by the creek of Kelawea. 
(F.T.132-134v7). 

Awards for lands in Wai‘anae Nui, 
Lua‘ehu, Wai‘anae, Polapola and 
Wanaloa, Lāhainā. Awards include the 
two ‘āpana described at left: the first 
measuring 2 roods, 25 rods and the second 
measuring 1 acre. 

1752 10968 Wahie One ‘āpana, [section] of kula land [a house lot] at Lapakea, 
bounded: 
mauka [mountainward] by old government road;  
Olowalu [east] by Hikiau’s land, foreigners’ land; 
makai [seaward] by makai government road; 
and Kā‘anapali [west] by Ilae’s house lot, Kana’s house lot 
(N.T.119v10).  
 
In addition, one ‘āpana, [section] of kula land at Lapakea, 

Two ‘āpana totaling 3.1 acres, being the 
second and third ‘āpana described at left 
(Waihona 2002). The house lot ‘āpana is 
located in Lapakea Ahupua‘a, near the 
intersection of Lāhaināluna Road and 
Main [Front] Street (Monsarrat 1916 
Lāhainā Middle North Section). The 
second ‘āpana is located in Lapakea 
Ahupua‘a, along the north bank of Kanahā 
Stream, high in the mountains behind 
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bounded: 
mauka [mountainward] by Mapu’s land;  
Olowalu [east] by Hikiau’s land; 
makai [seaward] by old road; 
and Kā‘anapali [west] by “Kopili” Kaana’s land (N.T.119v10). 
 
In addition, one ‘āpana, [section] of taro land at Lapakea, bounded: 
mauka [mountainward] by “Lapakea,” Hikiau’s land ;  
Olowalu [east] by “Aki,” a stream; 
makai [seaward] by “Kaula,” Keanu’s stream; 
and Kā‘anapali [west] by Hikiau’s land (N.T.119v10). 

Lāhainā (Monsarrat Kanahā Valley 1916). 

3581 11086 Kaiheekai, J.H. Claim is for three‘āpana, [sections] of kalo land in the ahupua‘a of 
Hanaka‘ō‘ō. A claim for kalo land in Pu‘uho‘owali was also 
registered.  
The first Hanaka‘ō‘ō ‘āpana containing nine lo‘i is bounded: 
mauka [mountainward] by the Paahao lo‘i; 
Olowalu [east] by the creek; 
makai [seaward] by Uilama’s lo‘i; 
and Kā‘anapali [west] by the pali of Paunau. 
 
The second Hanaka‘ō‘ō claim is for one ‘āpana of kalo land 
bounded: 
mauka [mountainward] by Kahele’s land;  
Olowalu [east] by pō‘alima land; 
makai [seaward] by Uilama’s lo‘i; 
and Kā‘anapali [west] by Pupuka’s land. 
 
The third Hanaka‘ō‘ō claim is for one ‘āpana of kalo land 
bounded: 
mauka by Pitman’s land;  
Olowalu by Kalimaohe’s land; 

Award for land both at Hanaka‘ō‘ō and 
Pu‘uho‘owali: 
four ‘āpana of 3 acres, 1 rood and 3 rods.  

Cultural Surveys Hawai‘i Job Code: PANAEWA 7    Background Research 

Cultural Impact Assessment for the Lāhainā Bypass Phase IA, Modified Extension 53 
TMK (2) 4-5-021, 010, 015 and 031: Multiple Parcles  

 

Royal 
Patent 

Number 

LCA 
Number 

Claimant(s) Lands of the Claimant(s) Lands Awarded and Acreage 

makai [seaward] by “Paunau;” 
and Kā‘anapali [west] by Pu‘unui (F.T.135-136v7).  

2651 11150 Keone, wahine One ‘āpana, [section] of kula land [a house lot] at Moali‘i, 
bounded: 
mauka [mountainward] by Imiewale’s land;  
Olowalu [east] by Alaala’s land, foreigners’ land; 
makai [seaward] by Hale’s lot; 
and Kā‘anapali [west] by “Kahuanui”  
 
In addition, one ‘āpana, [section] of kalo [taro] land at Kuhua, 
bounded: 
mauka [mountainward] by a watercourse;  
Olowalu [east] by a watercourse; 
makai [seaward] by Wahine’s land; 
and Kā‘anapali [west] by same (F.T.68v15). 

Four ‘āpana at Moali‘i and Kuhua, 
Lāhainā totaling 1 acre, 3 roods and 21 
rods. 
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Figure 21. A portion of the 1913 W.E. Wall survey map for Pioneer Mill Co. describing terrain and method of sugar cultivation along the Wahikuli plain. 
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Table 5. Summary of Previous Archaeology  

Reference Year Location Summary of Work 
Walker 1931 Island Wide Primarily concerned with the identification of monumental architecture or heiau identification. 

Location Walker Site 
Number 

Name Comment 

Kelawea 10 Luakona Heiau Thrum’s list (1909) says heiau built by Hua-a-Pohaku-
kaina 

Māla  
(Wahikuli) 

11 Halulukoakoa 
Heiau 

Large heiau for human sacrifice of which few wall 
fragments remain. 

 

W. Fredericksen 
and D. Fredericksen 

1965 Paunau Data Recovery: Confirmed the location and construction techniques of the “Brick Palace” of Kamehameha I. 

Connolly 1974 Kahoma Stream Inventory Survey of Kahoma Stream Flood-Control Project Area, which identifies the “Kahoma Stream 
Terrace System Complex” of 33 agricultural terraces and a second complex at a higher elevation: the “Haia 
Terrace System” that is located outside of the project area. 

Davis 1977 Māla  Wharf Archaeological Investigation (Phase II): Identification of 13 previously unidentified burial features and re-
identification of 51 burial features noted by the Bishop Museum; re-evaluation of function resulted in 
updated determinations where 2 features were identified as pushpiles, 4 features identified as pavings, 2 
features identified as retaining walls. 

Hammatt 1978 Māla Wharf Archaeological Investigation and Monitoring: Monitored the exhumation of 90 human burials, 
three of which were determined to be pre-contact Hawaiian burials, at SIHP 50-50-03-226 (Pu‘u 
Piha Cemetery). Identified a pre-contact cultural material layer likely associated with pre-contact 
habitation. 

Ahlo and 
Morgenstein 

1980 Mouth of 
Kahoma Stream 

Archaeological Testing: Identified an ‘auwai possibly association with Loko o Alamihi; one imu 
feature, historic era materials, pond sediments associated with Loko o Alamihi. 

Hommon 1982 Waine‘e Reconnaissance: No significant finds. 
W. Fredericksen 
and D. Fredericksen 

1982 Hale Pa‘i Data Recovery: Determined that the original ground level of the printing house structure at Lahainaluna was 
approximately 1.5 meters below the then current ground surface. Determined that the original structure was 
likely a combination of traditional Hawaiian architecture and western architecture. 

Kurashina and 
Sinoto 

1984 Puuki, Kuhua 1-
3 Ahupua`a 

Archaeological Reconnaissance: One early historic-era irrigation gate that regulated Kahoma Stream waters 
into the fields and remnants of the Pioneer Mill Hospital. 

Watanabe 1987 Kahoma Stream Archaeological Testing: Investigation of terrace identified as a possible burial; testing identified 
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Reference Year Location Summary of Work 
the feature as a raised ‘auwai that was later used as a foot path during the historic era. 

Barrera 1988 Multiple 
Ahupua‘a 

Archaeological Reconnaissance: Identified historic properties associated with agricultural pursuits. 

Haun 1988 Moali‘i 
Ahupua‘a 

Subsurface Archaeological Reconnaissance: A total of 19 backhoe trench excavations resulted in the 
identification of two areas of potentially intact subsurface cultural deposits dating to the pre-contact era. 

Spencer Mason 
Architects 

1988 Lāhainā  Town Architectural Survey: Identification of 15 historic-era structures along Lahainaluna Road and Wainee Street, 
including the intersection, in excellent to fair condition. 

W. Fredericksen et 
al. 

1988b Panaewa 
Ahupua‘a 

Inventory Survey: Excavations of a portion of the “Aus Site” 50-03-1797 were conducted. Based on the 
scarcity of cultural material remains, initial analysis of the area indicated that it was a low use area. 

W. Fredericksen et 
al. 

1988a Waine‘e 
Ahupua‘a 

Inventory Survey: Phase I inventory survey at Hale Pi‘ula. Did not identify features positively associated 
with Hale Pi‘ula (unfinished stone palace of Kamehameha III); however, 2 oblong structures of an 
indeterminate function and a portion of the foundation from the old armory building were documented 

D. Fredericksen et 
al. 

1989 Panaewa Data Recovery/ Monitoring: 10 early post-contact to modern-era refuse pits. 

Jensen 1989 Wahikuli Inventory Survey: Documentation of 20 agricultural terraces, 13 burial and possible burial features, seven 
walled habitation enclosures, one temporary shelter, one historic road, one petroglyph panel, and one 
platform representing both pre-contact and historic-era use of the area. 

Kennedy 1989 Paunau Limited Subsurface Testing: Artifacts with a time range of early post-contact to modern era. 
Riford and 
Cleghorn 

1989 Multiple 
Ahupua‘a 

Documentary Assessment: Assessed the potential for surface and subsurface archaeological resources at 10 
prospective power plant sites. The site location closest to the project area, former location of Pioneer Mill, 
noted low potential for pre-contact resources on the surface and moderate potential for buried resources.  

W. Fredericksen et 
al. 

1989a Panaewa Inventory Survey: Sparse historic-era cultural materials in a disturbed context. 

W. Fredericksen et 
al. 

1989b Paunau Inventory Survey: Determined that the parcel was open space/lakeshore and that a portion was likely 
submerged under Loko o Mokuhinia 

W. Fredericksen 
and D. Fredericksen 

1990 Panaewa Monitoring/ Data Recovery: Out-of-context indigenous artifact. No significant finds. 

Folk 1991 Kainehe 
Ahupua‘a, Front 
Street -- Lāhainā 
Town 

Archaeological Testing: One charcoal lense interpreted as a modern burning episode; gleyed clays marking 
the location of an ancient shoreline; no additional findings -- no further archaeological work. 
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Reference Year Location Summary of Work 
Jensen 1991 Panaewa Inventory Survey: Four pre-contact historic properties containing 28 component features associated with 

agriculture, habitation, and burial interment and ceremony. 
Jensen and 
O’Claray 

1991 Wahikuli to Aki Inventory Survey: Identified 6 water control features associated with historic-era agriculture adjacent to the 
area of potential effect as defined for the inventory survey. These features were comprised of various 
sections of a wooden flume and stream crossings in addition to a small and narrow dam. 

Pantaleo 1991 Panaewa 
Ahupua‘a, North 
of Kanahā 
Stream 

Archaeological Survey: Historic foundations (circa 1930) constructed of cement and dressed basalt boulders; 
barbed-wire fencing; identified as historic-era water tank foundations associated with either ranch activities 
or water supply for the Lahainaluna teachers' cottages. 

Shun 1991 Mouth of 
Kahoma Stream 

Burial Disinterment: Total of 11 separate findings: 10 coffin burials; 1 recovered out of context (Burial 2A) 
(p10: Table 2). Burials 3, 4, and 6-9 appear to have been incompletely and hurriedly removed prior to 
disinterment. 

Kennedy and 
Denham 

1992 Wahikuli Inventory Survey: No significant findings.  

Donham 1993 Māla  Wharf Field Check: Recovery of inadvertently encountered skeletal remains. 
W. Fredericksen 
and D. Fredericksen 

1993 Lāhainā Town Inventory Survey: Documentation of three historic-era disposal pits. 

Jensen 1994 Hanakao‘o and 
Paunau 

Inventory Survey: No significant findings. 

Robins et al. 1994 Ma‘alaea to 
Paunau 

Inventory Survey: Identification of 34 historic properties, including: permanent and non-permanent 
habitation sites, heiau, shines, travel markers, non-irrigated agricultural sites, historic ranching walls, 
irrigation canals, burials sites, possible railroad beds from the previous sugar plantation operation. 

Heidel et al. 1995 Waine‘e Inventory Survey: No significant findings. 
Kawachi 1995 Puunoa/Alamihi; 

Loko o Alamihi 
Archaeological Testing: Confirmation of "dirty" fill deposits within Loko o Alamihi as a part of the 
reclamation process, historic era artifacts (glass, ceramics) identified between 25-56 cmbs within Trench F. 
No significant cultural materials documented within the excavated trenches. 

Klieger  1995 Lower Waine‘e 
Moku‘ula 

Data Recovery: Verified the location and condition of the inland island, and royal residence of Moku‘ula, 
verified the nature of the surrounding fresh water pond of Loko o Mokuhinia, documented modifications to 
the inland island and nature of cultural material remains associated with the occupation of Moku‘ula. 

Klieger and Clark  1995 Lower Wane‘e 
Moku‘ula 

Data Recovery: Human burial find at Moku‘ula. 

Klieger and Somer  1995 Lower Wane‘e, Emergency Archaeological Mitigation: Verified disturbance of Moku‘ula cultural deposits during baseball 
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Reference Year Location Summary of Work 
Moku‘ula park improvements breeching the island perimeter retaining wall and possible portion of the 

northern/southern holding pond. 
Major and Klieger  1995 Pakala  Inventory Survey: Identified two historic properties: SIHP 50-50-03-4118, a subsurface deposit potentially 

related to pre-contact to early historic habitation of the parcel by Lāhainā konohiki Pikanele, and 50-50-03-
4119, a historic-era dwelling. 

Sinoto 1995 Puuki, 
Kuholilea, 
Kuhua 1-3 

Monitoring Report: No significant findings. 

Burgett et al. 1996 Moali‘i 
Ahupua‘a, Māla  
Wharf 

Data Recovery: Land alterations following the original archaeological inventory survey (Haun 1988) had 
effectively eliminated the subsurface remains of the cultural deposit slated for data recovery (SIHP 50-50-03-
2963). 

E. Fredericksen 1997 Pioneer Inn Monitoring Report: No significant finds. 
Hammatt and 
Shideler 

1998 Lahaina 
Courthouse 

Archaeological Monitoring: Identified historic era fill deposit and pig remains. The presence of pig remains 
is indicative of a possible pre-contact cultural deposit. 

D. Fredericksen and 
E. Fredericksen  

1999 Puako Inventory Survey: Identification of SIHP 50-50-03-4682, a post-contact boundary wall, and -4690, a 
discontinuous pre-contact cultural deposit, as well as gleyed deposits indicating a probable fishpond deposit 
associated with the occupation of Moku‘ula. 

D. Fredericksen and 
E. Fredericksen  

2000a Waine‘e Inventory Survey: Identified SIHP 50-50-03-5042, two plantation era structural remnants and cultural 
material associated with the settlement of Waine‘e Village. 

D. Fredericksen and 
E. Fredericksen  

2000b Puako Inventory Survey: Human remains from previously disturbed context. 

Haun 2000 Pūehuehu Iki, 
Pāhoa, and Pola 
Nui 

Inventory Survey: A total of three historic properties associated with both traditional and 
commercial agricultural endeavors from the later pre-contact era to early historic era (SIHP -4789 
and -4795), and historic to late historic (SIHP -4787). 

Borthwick and 
Hammatt  

2001 Lahaina 
Courthouse 

Subsurface Archaeological Investigation: Documented a pre-contact subsurface cultural deposit (SIHP 50-
50-03-4754) at approximately 1-1.2m below surface. 

E. Fredericksen and 
D. Fredericksen 

2001 Puako Archaeological Monitoring: Four pre-contact to early post-contact historic properties consisting of traditional 
Native Hawaiian burial interments and cultural deposits with subsurface features indicative of habitation. 

Calis 2002 Panaewa  Monitoring Report: One subsurface cultural deposit, 50-50-03-5180, composed of historic-era artifacts (circa 
1940-1960). 

E. Fredericksen 2002 Paunau, King 
Kamehameha III 

Archaeological Monitoring: No significant finds. 
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Reference Year Location Summary of Work 
Elementary  

E. Fredericksen and 
D. Fredericksen 

2002 Puako Inventory Survey: One historic property consisting of four post-contact trash pits and one “backyard” 
waterworn pavement. 

W. Fredericksen 2002 Paunau  Archaeological Monitoring: Cultural materials identified during the course of monitoring originated in the 
1.2m thick fill deposit that was imported to the project site. Cultural materials ranged from indigenous 
artifacts (poi pounder handle and conus shell scraper) to historic-era artifacts (crockery, glass, and a clay pipe 
stem) as well as mammal bone and teeth, marine shell and fish remains. No historically significant in situ 
cultural remains were identified during monitoring activities. 

E. Fredericksen and 
D. Fredericksen 

2003 Multiple 
Ahupua‘a 

Inventory Survey: One pre-contact human burial identified below the plow zone (50-50-03-5238). 

Formolo et al. 2005 Hanakao‘o 
Ahupua‘a1 

Archaeological Assessment: No significant historic properties identified. 

Paraso and Dega 2006 Polanui and 
Launiupoko 

Inventory Survey: Identified a total of 10 historic properties: five are associated with historic era commercial 
sugar cultivation (50-50-03-4787 [Lahaina Pump Ditch No. 1]; -5950 [17 field clearing mounds]; -5951 
[water control features]; -5952 and -5957 [terraces associated with manual sugar cultivation]), two are rock 
walls associated with historic era ranching activities (50-50-03-2665 and -5954); one is a historic slag scatter 
(50-50-03-5953); two are activity areas of an indeterminate age (50-50-03-5955 [modified outcrop and coral 
fragments] and -5956 [cultural material scatter of indigenous and historic era materials]). 

Pickett and Dega 2006 Moali‘i Kahoma 
Stream 

Archaeological Assessment: No significant historic properties identified. 

 

 

                                                 
1 Project area location erroneously listed as Hanako‘o Ahupua‘a, actual location within portions of Wahikuli and Moali‘i Ahpua‘a. 
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is
 

na
m

es
ak

e,
 G

eo
rg

e 
Fr

ee
la

nd
. M

r. 
K

eo
ki

 F
re

el
an

d 
m

ad
e 

hi
s 

ca
re

er
 in

 th
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ra
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 c
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r r
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 m
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 d
ea

l 
th

at
 t

he
 m

ill
, 

th
e 

C
ou

nt
y,

 a
nd

 L
ah

ai
na

lu
na

 S
ch

oo
l 

w
or

ke
d 

ou
t, 

so
m

et
hi

ng
 to

 th
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 m
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t m
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is

 w
as

 th
e 

ag
re

em
en

t, 
no

 o
ne

 
w

as
 c
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 d
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 p
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r b
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t f
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 m
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 b
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 re
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, b
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ey
 ra

is
ed

 th
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 p
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, d
ur

in
g 

th
e 

w
ar

, m
y 

un
cl

e 
us

ed
 to

 ta
ke

 c
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 p
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 p
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 p
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e 

‘5
0s

, e
ar

ly
 ‘5

0s
 th
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 p
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l m
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r c
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e 
sa

m
e 

ta
ro

 p
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 p
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 b
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 m
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 m
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ey
 w

er
e 

fa
rm

in
g 

th
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 d
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 c
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 p
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f d
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 p
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 c
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 d
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e 

ru
bb

is
h 

ge
ts

 in
 to

 b
lo

ck
 u

p.
 S

o,
 h

is
 jo

b 
is

 to
 c
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 d
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.  

A
nd

 w
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 c
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 c
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, b
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 b
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 c
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 p
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w
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en
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er
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w
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 b
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 p
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’t 

ne
ed

 to
 u

se
 th

e 
tra

il 
an

ym
or

e.
 W

e 
dr

ov
e 

up
 to

 th
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 p
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 m
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 b
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 b
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 d
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 c
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, d
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 d
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er
e 

on
e 

tim
e 

to
 lo

ok
 a

t t
he

 tr
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e 

pa
li.

 

Y
ea

h,
 o

n 
th

e 
rid

ge
 to

p.
 …

 B
ut

, u
h,

 th
e 

gr
av

ey
ar

d,
 y

ou
 c

om
e 

fr
om

 K
ah

om
a.

 A
nd

, 
uh

, y
ou

 g
et

 u
p 

to
 th

at
 p

um
p 

an
d 

th
en

 y
ou

 c
ro

ss
 th

e 
riv

er
, a

nd
 it

’ll
 ta

ke
 y

ou
 to

 th
e 

gr
av

ey
ar

d.
 

A
lth

ou
gh

 M
r. 

K
ea

hi
 d

id
 n

ot
 v

is
it 

th
e 

H
ai

a 
ce

m
et

er
y 

as
 a

 c
hi

ld
, h

e 
di

d 
pa

ss
 it

 o
n 

th
e 

w
ay

 to
 

an
ot

he
r 

fa
m

ily
 g

ar
de

n 
hi

s 
fa

th
er

 k
ep

t. 
It 

w
as

 a
 p

um
pk

in
 g

ar
de

n,
 a

nd
 f

ro
m

 t
hi

s 
ga

rd
en

 t
he

y 
ga

th
er

ed
 p

um
pk

in
. 

M
r. 

K
ea

hi
 t

he
n 

ex
pl

ai
ns

 t
ha

t 
or

ig
in

al
ly

 t
he

y 
bo

ug
ht

 p
um

pk
in

 f
ro

m
 t

he
 

Fi
lip

in
o 

ca
ne

 la
bo

re
rs

, p
os

si
bl

y 
th

e 
ha

na
w

ai
 m

an
. B

ut
, h

e 
st

at
es

, t
he

 p
la

nt
at

io
n 

be
ga

n 
po

is
on

in
g 

w
ee

d 
an

d 
gr

as
s w

hi
ch

 k
ill

ed
 th

ei
r p

um
pk

in
s, 

th
er

ef
or

e 
M

r. 
K

ea
hi

 fa
th

er
 b

eg
an

 to
 g

ro
w

 h
is

 o
w

n:
 

…
w

e 
ne

ve
r d

id
 g

o 
an

d 
cl

ea
n 

th
e 

ar
ea

. I
t w

as
 a

lw
ay

s 
lik

e 
th

at
…

.th
e 

on
ly

 re
as

on
 I,

 
yo

u 
kn

ow
, p

as
se

d 
by

 th
os

e 
gr

av
ey

ar
ds

 w
as

 I 
ha

d 
to

 g
o 

to
 K

an
ah

ā 
to

 u
h-

- w
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 p
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w
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 p
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 p
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 p
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, p
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 b
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, m
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 m
ay

be
, u

h,
 

to
m

at
o 

sa
rd

in
e,

 y
ea

h.
  

O
r b

re
ad

, a
 li

ttl
e 

br
ea

d,
 y

ou
 k

no
w

. T
ha

t’s
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 p
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 p
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 th
at

 g
oe

s a
ll 

th
e 

w
ay

 to
 th

e 
pu

m
p,

 
an

d 
I’d

 c
ro

ss
 o

ve
r t

o 
th

e 
br

id
ge

, a
nd

 th
en

 I’
d 

go
 to

 K
an

ah
ā 

V
al

le
y.

  

M
r. 

K
ea

hi
 th

en
 re

ca
lls

 h
is

 tr
ip

s i
nt

o 
th

e 
m

au
ka

 la
nd

s t
hr

ou
gh

 th
e 

H
ai

a 
ce

m
et

er
y 

as
 a

 b
oy

: 

…
I 

pa
ss

ed
 th

ro
ug

h 
th

e 
gr

av
ey

ar
d 

al
l t

he
 ti

m
e.

 T
he

 th
in

g 
th

at
 I

 r
em

em
be

r 
w

el
l, 

w
he

n 
I 

w
as

 a
 y

ou
ng

 b
oy

, 
lik

e 
m

ay
be

 1
5,

 1
4,

 1
5 

ye
ar

s 
ol

d,
 a

nd
 I

 u
se

d 
to

 p
as

s 
th

ro
ug

h 
th

e 
gr

av
ey

ar
d—

I 
ha

d 
a 

do
g 

na
m

ed
 S

ki
pp

y,
 a

nd
 h

e 
w

as
 p

ar
t b

ox
er

, y
ou

 
kn

ow
, a

 m
ix

tu
re

. H
e 

us
ed

 to
 g

o 
up

 w
ith

 m
e 

al
l 

th
e 

tim
e.

 W
he

n 
he

 g
et

s 
to

 th
at

 
bo

un
da

ry
, h

e 
w

ill
 n

ot
 m

ov
e.

 H
e 

w
ill

 n
ot

 s
te

p 
in

 th
e 

gr
av

ey
ar

d.
 I

 w
ou

ld
 h

av
e 

to
 

ca
rr

y 
hi

m
 a

ll 
th

e 
w

ay
 to

 th
e 

en
d 

be
fo

re
 I 

pu
t h

im
 d

ow
n.

 W
he

n 
I c

om
e 

ba
ck

 d
ow

n,
 

sa
m

e 
th

in
g,

 I
 g

ot
ta

 c
ar

ry
 h

im
. 

Th
at

 t
im

e,
 I

 k
ne

w
 f

ro
m

 w
ay

 b
ac

k 
th

en
, 

it 
w

as
 

sp
iri

tu
al

 

M
r. 

K
ea

hi
 e

xp
la

in
s 

th
at

 s
om

e 
of

 th
es

e 
gr

av
es

ite
s 

ar
e 

m
ar

ke
d 

w
ith

 s
to

ne
 w

al
ls

. H
e 

th
en

 g
oe

s 
on

 to
 d

es
cr

ib
e 

a 
bu

ria
l c

av
e 

ba
ck

 in
 th

e 
va

lle
y,

 e
xp

la
in

in
g 

th
at

 th
is

 c
av

e 
w

as
 th

e 
or

ig
in

al
 fa

m
ily

 
bu

ria
l l

oc
at

io
n.

 B
ut

, i
t i

s 
be

lie
ve

d 
th

at
 it

 h
ad

 c
ol

la
ps

ed
 w

hi
ch

 le
d 

fa
m

ili
es

 to
 th

e 
cu

rr
en

t l
oc

at
io

n 
of

 th
e 

H
ai

a 
C

em
et

er
y.

  

Lo
ok

in
g 

at
 lo

ca
tio

ns
 o

n 
a 

m
ap

, M
r. 

K
ea

hi
 c

on
tin

ue
s 

hi
s 

re
co

lle
ct

io
ns

 o
f 

th
e 

bu
ria

l c
av

e 
an

d 
ta

ro
 p

at
ch

es
 lo

ca
te

d 
on

 th
e 

fla
ts

 b
el

ow
: 

…
ye

ah
, i

n 
th

e 
fo

rk
. W

he
re

 th
ey

 c
om

e 
an

d 
m

ee
t l

ik
e 

th
at

, t
ha

t’s
 w

he
re

 (i
na

ud
ib

le
) 

gr
av

es
. A

nd
, i

f y
ou

 g
o 

on
 to

p,
 o

n 
th

e 
fla

ts
, a

s 
yo

u 
ge

t d
ow

n 
to

 th
e 

bo
tto

m
 h

er
e,

 it
s 

fla
t y

ou
 k

no
w

. B
ec

au
se

, I
 th

in
k 

th
ey

 u
se

d 
to

 ra
is

e 
ta

ro
 o

n 
to

p 
he

re
. 

…
Y

ea
h,

 o
n 

to
p.

 W
he

re
 th

e 
po

in
t i

s, 
ye

ah
. A

nd
 o

n 
th

is
 s

id
e 

he
re

, m
y 

fa
th

er
 s

ai
d 

th
er

e 
us

ed
 t

o 
be

 a
 l

on
g 

ho
us

e,
 a

nd
 t

ha
t’s

 w
he

re
 m

y 
gr

an
dm

a 
an

d 
th

em
 w

er
e 

ra
is

ed
, i

n 
a 

lo
ng

 h
ou

se
. A

nd
, I

 th
in

k 
th

at
’s

 tr
ue

 b
ec

au
se

 th
er

e’
s 

a 
pl

ac
e 

th
er

e 
th

at
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s P
ha
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, M
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 E
xt
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K
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 4

-5
-0

21
, 0

10
, 0
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, a
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: M
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ls 
  

lo
ok

s 
lik

e 
w

he
re

 th
ey

 u
se

d 
to

 c
oo

k,
 y

ou
 k

no
w

. T
he

y 
ha

d 
a 

w
al

l l
ik

e 
th

at
 w

he
re

 
th

ey
 u

se
d 

to
 c

oo
k.

 I’
m

 n
ot

 s
ur

e 
w

ha
t i

t i
s, 

bu
t i

t l
oo

ks
 li

ke
 th

ey
 c

oo
ke

d 
in

 it
 h

er
e.

 
B

ut
, t

he
 h

ou
se

 is
 a

ro
un

d 
on

 th
e 

si
de

 h
er

e 
of

 th
e 

riv
er

. 

W
he

n 
as

ke
d 

w
hi

ch
 in

di
vi

du
al

s a
re

 b
ur

ie
d 

at
 th

e 
de

sc
rib

ed
 lo

ca
tio

ns
, M

r. 
K

ea
hi

 st
at

es
: 

…
I’m

 n
ot

 s
ur

e.
 I 

th
in

k 
th

at
 g

oe
s 

w
ay

 b
ac

k,
 y

ou
 k

no
w

, a
t l

ea
st

 a
 c

ou
pl

e 
hu

nd
re

d 
ye

ar
s a

go
. 

V
ie

w
in

g 
a 

m
ap

 o
f 

th
e 

ar
ea

, 
M

r. 
K

ea
hi

 p
oi

nt
s 

ou
t 

w
he

re
 s

om
e 

of
 h

is
 f

am
ily

 m
em

be
rs

 a
re

 
bu

rie
d:

 M
y 

gr
ea

t-g
ra

nd
fa

th
er

 is
 b

ur
ie

d 
do

w
n 

he
re

 a
t 

th
e 

C
at

ho
lic

 C
hu

rc
h.

 H
is

 f
at

he
r 

is
 

bu
rie

d 
ou

t 
th

er
e,

 h
is

 m
om

 i
s 

bu
rie

d 
ou

t 
th

er
e,

 a
nd

 b
ac

k,
 a

nd
 b

ac
k,

 a
nd

 b
ac

k 
[p

re
vi

ou
s g

en
er

at
io

ns
]. 

…
W

el
l, 

I k
no

w
 m

y 
gr

ea
t-g

re
at

-g
ra

nd
fa

th
er

 a
nd

 g
ra

nd
m

ot
he

r 
is

 b
ur

ie
d 

ou
t t

he
re

. 
B

ut
, I

 th
in

k 
it’

s 
on

 to
p 

he
re

, n
ot

 in
 h

er
e.

 (
po

in
ts

 to
 m

ap
) 

 ‘
ca

us
e 

th
ey

 w
er

e 
st

ill
 

liv
in

g 
in

 
th

e 
19

00
s, 

ea
rly

 
19

00
s, 

th
ey

 
w

er
e 

st
ill

 
liv

in
g—

m
y 

gr
ea

t-g
re

at
-

gr
an

df
at

he
r a

nd
 g

re
at

-g
re

at
-g

ra
nd

m
ot

he
r. 

I t
hi

nk
 m

y 
gr

ea
t-g

re
at

-g
ra

nd
m

ot
he

r d
ie

d 
in

 1
91

3,
 I 

th
in

k.
 

Th
at

’s
 m

y 
fa

th
er

’s
 si

de
…

 

M
r. 

K
ea

hi
 d

es
cr

ib
es

 e
ve

nt
s 

w
hi

ch
 le

d 
to

 th
e 

tra
ns

fe
r o

f o
w

ne
rs

hi
p 

of
 th

e 
pa

rc
el

 o
f l

an
d 

w
hi

ch
 

he
 le

as
ed

 f
ro

m
 th

e 
Pa

li 
fa

m
ily

. H
e 

ex
pl

ai
ns

 th
at

 th
e 

ow
ne

r 
of

 th
e 

pr
op

er
ty

 w
as

 h
av

in
g 

tro
ub

le
 

pa
yi

ng
 a

 h
os

pi
ta

l b
ill

, w
ith

 n
o 

ot
he

r o
pt

io
ns

 a
va

ila
bl

e 
to

 h
im

; h
e 

bo
rr

ow
ed

 m
on

ey
 fr

om
 a

 w
om

an
 

w
ho

 i
ns

is
te

d 
th

at
 s

he
 a

ls
o 

be
 a

dd
ed

 t
o 

th
e 

tit
le

 u
nt

il 
th

e 
m

on
ey

 w
as

 p
ai

d 
ba

ck
, 

as
 c

ol
la

te
ra

l. 
A

cc
or

di
ng

 t
o 

M
r. 

K
ea

hi
, 

th
e 

ow
ne

r 
of

 t
he

 p
ro

pe
rty

 p
as

se
d 

aw
ay

 b
ef

or
e 

th
e 

la
nd

 t
itl

e 
w

as
 

re
ve

rs
ed

 b
ac

k 
to

 h
im

 a
nd

 th
is

 p
ar

tic
ul

ar
 w

om
an

 in
he

rit
ed

 th
e 

pr
op

er
ty

. M
r. 

K
ea

hi
 st

ill
 h

ad
 a

 le
as

e 
to

 th
e 

pr
op

er
ty

 a
nd

 w
he

n 
sh

e 
tri

ed
 to

 p
re

m
at

ur
el

y 
en

d 
th

e 
le

as
e,

 h
e 

w
as

 f
or

ce
d 

to
 ta

ke
 h

er
 to

 
co

ur
t. 

Th
e 

ju
dg

e 
ru

le
d 

in
 M

r. 
K

ea
hi

’s
 f

av
or

 a
nd

 h
e 

w
as

 a
llo

w
ed

 t
o 

us
e 

th
e 

pr
op

er
ty

 u
nt

il 
hi

s 
le

as
ed

 e
xp

ire
d.

 U
po

n 
le

av
in

g,
 h

e 
di

sm
an

tle
d 

th
e 

en
tir

e 
fa

rm
: 

So
, t

he
 la

nd
, a

ct
ua

lly
 is

 w
as

te
d 

no
w

. T
he

re
’s

 n
ot

hi
ng

. W
he

n 
I t

hi
nk

 b
ac

k 
w

he
n 

I 
w

as
 a

 y
ou

ng
 b

oy
 g

ro
w

in
g 

up
, 

yo
u 

kn
ow

, 
th

e 
la

nd
 w

as
 s

o 
ni

ce
. 

W
e 

ha
d 

tre
es

, 
m

an
go

 tr
ee

s 
on

 i
t, 

ha
d 

ev
er

yt
hi

ng
, b

an
an

as
 a

nd
 a

ll 
th

at
. W

he
n 

yo
u 

go
 u

p 
th

er
e 

no
w

, i
t’s

 n
ot

hi
ng

. T
he

re
’s

 n
ot

hi
ng

 g
ro

w
in

g 
th

ro
ug

h.
 T

he
re

’s
 n

o 
w

at
er

. 

W
he

n 
as

ke
d 

if 
he

 k
ne

w
 a

ny
th

in
g 

ab
ou

t 
th

e 
“b

irt
hi

ng
 s

to
ne

s”
 t

ha
t 

hi
s 

br
ot

he
r 

U
nc

le
 M

ok
i 

de
sc

rib
ed

, M
r. 

K
ea

hi
 la

un
ch

ed
 in

to
 a

 st
or

y 
ab

ou
t t

he
 b

irt
h 

of
 h

is
 g

re
at

 g
ra

nd
fa

th
er

, P
ili

 K
ek

ai
: 

In
 K

an
ah

ā 
V

al
le

y.
 T

he
re

’s
 a

 h
ill

, a
 tr

ai
l, 

th
e 

ol
d 

tra
il,

 y
ea

h,
 it

’s
 w

ay
 u

p 
th

er
e,

 it
’s

 
w

ay
 o

ut
si

de
, t

he
 tr

ai
l. 

C
om

in
g 

do
w

n 
th

e 
tra

il,
 th

er
e’

s 
a 

hi
ll,

 o
ne

 h
ill

, a
nd

 I 
th

in
k,

 
th

at
’s

 w
ha

t I
 u

nd
er

st
an

d.
 I

 d
on

’t 
kn

ow
 a

bo
ut

 th
e 

st
on

e 
th

ou
gh

. O
n 

th
at

 h
ill

, s
he

 
w

as
 ru

nn
in

g 
up

 th
e 

hi
ll,

 h
e 

w
as

 b
or

n 
on

 th
at

 h
ill

, a
nd

, o
n 

to
p 

of
 th

at
, a

 b
ig

 fi
re

ba
ll,

 
ab

ov
e 

m
y 

gr
an

dm
a.

 A
 b

ig
 fi

re
ba

ll…
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, M
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K
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 4

-5
-0

21
, 0

10
, 0

15
, a
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 0
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…
Pi

li’
s 

m
ot

he
r, 

ye
ah

. T
ha

t’s
 w

he
re

 h
e 

w
as

 b
or

n 
up

 o
n 

th
e 

hi
ll 

w
ith

 a
 b

ig
 fi

re
ba

ll 
ov

er
. 

B
ut

, 
I 

th
ou

gh
t 

(in
au

di
bl

e)
 h

ad
 s

om
e 

ki
nd

a 
su

pe
rn

at
ur

al
 p

ow
er

s 
on

 h
im

--
st

ro
ng

, v
er

y 
st

ro
ng

. Y
ou

 k
no

w
, n

ot
 n

at
ur

al
 k

in
e,

 b
ut

 v
er

y 
st

ro
ng

. M
y 

fa
th

er
 u

se
d 

to
 ta

lk
 a

bo
ut

 h
im

--
st

ro
ng

, v
er

y 
st

ro
ng

. H
e 

ha
d 

bi
g 

ha
nd

s, 
yo

u 
kn

ow
 e

ve
ry

th
in

g.
 …

 
B

ut
 m

y 
fa

th
er

 s
ai

d 
he

 w
as

 a
 s

tro
ng

 m
an

, v
er

y 
st

ro
ng

 m
an

. T
he

re
 u

se
d 

to
 b

e 
th

is
 

gu
y,

 R
og

er
s, 

ba
ck

, 
uh

, 
ba

ck
 i

n 
th

e 
‘4

0s
 I

 t
hi

nk
, 

‘3
0s

 o
r 

‘4
0s

, 
us

ed
 t

o 
be

 t
he

 
pr

in
ci

pa
l 

fr
om

 L
ah

ai
na

lu
na

 S
ch

oo
l. 

I 
m

et
 h

im
 o

ne
 t

im
e 

th
ou

gh
, h

e 
w

as
 a

n 
ol

d 
m

an
. H

e 
w

as
 g

oi
ng

 to
 c

hu
rc

h 
on

 S
un

da
y 

m
or

ni
ng

, h
e 

ha
d 

a 
fla

t t
ire

, b
ut

 h
e 

ne
ve

r 
ha

d 
an

y 
ja

ck
. 

So
, 

it 
ha

pp
en

ed
 m

y 
gr

an
df

at
he

r 
w

as
 g

oi
ng

 t
o 

ch
ur

ch
 t

oo
. 

H
e 

st
op

pe
d 

in
 th

e 
ba

ck
 o

f h
im

, s
ai

d,
 “

W
ha

t’s
 w

ro
ng

?”
  H

e 
sa

id
, “

O
h,

 fl
at

 ti
re

.”
  “

G
o 

ge
t y

ou
r t

ire
, g

et
 e

ve
ry

th
in

g 
re

ad
y.

” 
 S

o,
 h

e 
br

ou
gh

t h
is

 ti
re

, a
nd

 m
y 

gr
an

df
at

he
r 

ju
st

 p
ic

ke
d 

up
 h

is
 c

ar
 a

nd
 h

el
d 

it 
up

 li
ke

 th
at

 w
hi

le
 h

e 
w

as
 c

ha
ng

in
g 

th
e 

tir
e.

 

…
I m

et
 h

im
, M

r. 
R

og
er

s, 
ba

ck
 in

 1
96

1 
w

he
n 

w
e 

di
d 

th
e 

Sh
er

at
on

 H
ot

el
. A

nd
, I

 
di

dn
’t 

kn
ow

 w
ho

 th
is

 w
as

, b
ut

 th
is

 m
an

, h
e 

w
as

 a
n 

in
sp

ec
to

r. 
So

, h
e 

ca
m

e 
up

 o
n 

th
e 

ro
of

, a
nd

 h
e 

w
as

 ta
lk

in
g 

to
 u

s 
pi

lin
g 

al
l t

he
, w

ha
t d

o 
yo

u 
ca

ll,
 th

e 
pl

y 
bo

ar
ds

, 
st

ac
ki

ng
 th

e 
pl

y 
bo

ar
ds

.  
So

, h
e 

ca
m

e,
 “

H
ey

 B
oy

. Y
ou

 fr
om

 a
ro

un
d 

he
re

?”
. I

 s
ai

d,
 

“Y
ea

h,
 ri

gh
t d

ow
n 

th
e 

ro
ad

, M
al

a.
” 

 H
e 

sa
id

, “
H

ey
, o

h!
  M

al
a-

bo
y,

 h
ey

 y
ou

!”
  S

o,
 

I l
is

te
ne

d 
to

 h
im

 ta
lk

, l
itt

le
 k

in
e,

 b
ro

ke
n 

En
gl

is
h-

lik
e,

 y
ou

 k
no

w
. “

Th
is

 g
uy

 m
us

t 
be

 lo
ca

l h
ao

le
 o

r s
om

et
hi

ng
”.

 S
o,

 h
e 

sa
id

, “
W

ha
t’s

 y
ou

r n
am

e?
” 

 I 
sa

id
, “

K
ea

hi
”.

 
H

e 
sa

id
, “

O
h,

 I 
kn

ow
 a

ll 
th

e 
K

ea
hi

s”
. S

o 
I l

oo
ke

d 
at

 h
im

, I
 s

ai
d,

 “
w

ho
 a
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s t
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 p
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em

 to
 u

se
 h

is
 r

oa
d 

in
st

ea
d 

of
 th
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ra
il 

ca
n 

be
 p

ic
ke

d 
up

 a
t 

th
is

 p
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 b
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ra
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r d
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t c
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r t
ra
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 p
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r t
ra
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ad
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 b
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ro
je

ct
) t

ha
t w

er
e 

on
ce

 k
no

w
n 

to
 th
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 c
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 c
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 p
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ei
r 

pr
op

er
ty

 o
nc

e 
th

e 
by

pa
ss

 is
 c
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 b
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