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CHAPTER 1 
INTRODUCTION AND BACKGROUND 
 

Kamehameha Schools (KS) is proposing to establish an educational complex on its property located 
in the Kahalu‘u Ahupua‘a on the Island of Hawai‘i.  Establishment of this educational complex 
would require: 1) the demolition of the former Keauhou Beach Resort hotel and remnant Kona 
Lagoon Hotel facilities; 2) construction of several new structures on the property; and 3) continued 
restoration and preservation of historic sites.  This project is referred to as “Kahalu‘u Ma Kai,” and 
this Environmental Assessment is being prepared to support land use entitlements for its 
implementation.   
 
The project site consists of 22.73 acres of a shoreline property located at the southern end of 
Kahalu‘u Bay and bordered by Ali‘i Drive on the inland (mauka) side.  This property was formerly 
the site of the Kona Lagoon Hotel (KLH) before it was demolished in 2004, and the Keauhou 
Beach Resort (KBR) that closed in October 2012.  Table 1.1 provides a summary of pertinent 
project information. 
 
1.1 PURPOSE FOR ENVIRONMENTAL ASSESSMENT 
 
This project triggers the State of Hawai‘i’s (State) environmental review process under Chapter 343 
(Environmental Impact Statements), Hawai‘i Revised Statutes (HRS), as amended, because the 
project involves:  

1. Use within a historic district.  The entire project site is within the Kahalu‘u Historic 
District (SIHP No. 50-10-37-4150) that is listed in the National Register of Historic 
Places (National Register); and 

2. Demolition activities within a state-owned property extending makai (seaward) of the 
shoreline that is also within a historic site (Kahalu‘u Historic District) listed on the 
National Register. 

 
The project area is also situated within the County’s Special Management Area (SMA), and re-
development of the site requires a SMA Use Permit from the County Planning Commission.  Under 
the County’s Rule 9 (Special Management Area), and after consultations with the County Planning 
Department, compliance with the State’s environmental review process is also required.   
 
Applicant and Approving Agency 
 
HHF Planners (HHF) is serving as the “Authorized Agent” on behalf of KS (Applicant) in the 
preparation of this Draft Environmental Assessment (Draft EA).  The project is an “Applicant 
Action” under the State’s environmental review regulations because KS is the proposing entity.  The 
County Planning Department will serve as the “Approving Agency” processing the environmental 
assessment document.   
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Table 1.1 
Summary of Project Information 

Project Name: 
 

Kamehameha Schools 
Kahalu‘u Ma Kai Project  

Accepting Authority: 
State Chapter 343, HRS 
 
 
 
 

Planning Department 
County of Hawai‘i  
101 Pauahi Street, Suite 3 
Hilo, Hawai‘i  96720  
Telephone:  (808) 961-8288 
Contact:  Mr. Daryn Arai, Planning Program Manager 

Preparers of 
Environmental Assessment: 

HHF Planners 
733 Bishop Street, Suite 2590 
Honolulu, Hawai‘i  96813 
Telephone:  (808) 457-3172 
Contact:  Mr. Ronald A. Sato, AICP, Associate 

Project Location: The project is located on the west side of the Island of Hawai‘i 
along the Keauhou-Kahalu‘u coastline next to (south of) Kahalu‘u 
Bay.  The site is the former location of the Kona Lagoon Hotel 
(previously demolished) and the recently closed Keauhou Beach 
Resort.   

Tax Map Key Parcels: (3) 7-08-013: 002, 013, and 043;  
(3) 7-08-013: 042 (State Property).  

Project Area: 22.73 acres 

Existing Use: The southern half of the project site (former Kona Lagoons Hotel) 
is presently used by KS for educational and cultural programs.  
The northern half of the property is currently unused and consists 
of the hotel and associated amenities of the KBR which closed in 
October 2012.   

State Land Use District: Urban District 

County General Plan (LUPAG) Resort Node and Open Area 

Communities Plan Land Use 
Designation: 

Kona Community Development Plan:   Project site is located within 
Kona Urban Area. 

Special Management Area: Project site is within the County’s SMA boundary. 

County of Hawai‘i Zoning 
District: 

V-.75, Resort-Hotel District (750 sf area / unit) 
 

Flood Zone Designation: Zone VE – Coastal flood zone with velocity hazard (wave action);  
Zone AE – 100-year flood zone (base flood elevation determined); 
Zone X – Areas outside the 500-year flood. 
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This Draft Environmental Assessment (Draft EA) was prepared pursuant to Chapter 343, 
Environmental Impact Statements, Hawaii Revised Statutes (HRS), as amended (State of Hawai‘i, 
2007) and Title 11, Chapter 200 (Environmental Impact Statement Rules) of the State Department 
of Health’s Hawaii Administrative Rules (HAR), as amended (State of Hawai‘i, 1996).  A Finding of 
No Significant Impact (FONSI) is anticipated for this project.   
 
Pre-assessment consultation was conducted with various agencies and community organizations 
under the environmental review process, which are discussed in more detail in Chapter 6.  Copies of 
comment letters received from consulted parties and responses to them are included in Appendix A.    
 
1.2 APPLICANT BACKGROUND 
 
Kamehameha Schools 
 
Kamehameha Schools (KS) is a private charitable educational trust endowed by the will of Princess 
Bernice Pauahi Bishop to support an educational system serving more than 47,000 learners in 
Hawai‘i and across the nation.  KS’s mission is to fulfill Princess Pauahi’s desire to create educational 
opportunities in perpetuity to improve the capability and well-being of children of Hawaiian 
ancestry.  KS operates an educational system serving over 6,900 students of Hawaiian ancestry at 
Kindergarten through 12th grade campuses on O‘ahu, Maui and Hawai‘i island, and at 30 preschool 
sites statewide.  KS also extends its educational reach into the community to serve more than 40,000 
additional learners through a range of programs and community collaborations such as public 
charter school support and literacy enhancement programs for public school children.   
 
KS Educational Groups 
 
KS has an ´Āina-Based Education Division that develops and implements strategic community 
partnerships to deliver ´āina-based learning experiences to students and families on KS-owned lands, 
statewide.  The Keauhou-Kahalu‘u Education Group (KKEG) is part of that division, and provides 
‘āina-based education and culture-based instruction specifically at the project site.   
 
KKEG works to provide learning opportunities to students, teachers, community members, and 
visitors through a series of interactive programs and lectures.  Educational partners include the State 
of Hawai‘i Department of Education, University of Hawai‘i, KS campus and enrichment programs, 
a variety of private education organizations, and non-profit organizations within the Keauhou and 
Kahalu‘u communities.   
 
The Keauhou and Kahalu‘u ahupua‘a both possess unique natural and cultural resources that have 
exceptional educational value.  Therefore, the Kahalu‘u Ma Kai Project would provide the 
opportunity to integrate education, land-stewardship, culture, and community-building.  This would 
be achieved by facilitating access to these resources in situ, rather than relying on traditional in-
classroom teaching methods.  The KKEG, along with other KS educational and cultural partners, 
would thus benefit from this project.   
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1.3 PROJECT LOCATION 
 
The Kahalu‘u Ma Kai project is located on the west side of the Island of Hawai‘i along the 
Keauhou-Kahalu‘u coastline next to (south of) Kahalu‘u Bay.  This property is located within the 
Kahalu‘u ahupua’a of the Island of Hawai‘i.  Figure 1.1 is a location map showing the project site.   
 
1.3.1 Project Vicinity and Surrounding Uses 
 
The project site is situated within the Keauhou Resort area, which is a 2,400-acre fully integrated 
destination resort community that is located about five miles south of Kailua-Kona, and extends 
into the ahupua‘a of both Kahalu‘u and Keauhou.  This resort area includes the Sheraton Kona 
Resort and Spa at Keauhou Bay, the Keauhou Shopping Center, the Kona Country Club (two golf 
courses), and various timeshare, residential and resort condominiums, and single-family residences.  
These lands also hold some of Hawaii’s most culturally significant sites such as the Kahalu‘u Ma Kai 
property that has five heiau present on that property alone.   
 
Vehicular access to this project area is by Kuakini Highway and Ali‘i Drive which generally run in a 
north-south direction in the region.  Kuakini Highway is a State highway that is part of the Hawai‘i 
Belt Road (SR-11) situated about one mile inland from the coastline, and serves as the main 
vehicular access through this area.  Ali‘i Drive is a County collector roadway generally routed along 
the coastline from Kailua-Kona to about one mile south of the project site.  Within the project area, 
Kamehameha III Road is a County road connecting Kuakini Highway with Ali‘i Drive providing 
mauka to makai access.    
 
The vicinity of the project site can be generally characterized as being more rural having lower 
density single-family residences developed on the slopes above (mauka) Kuakini Highway.  
Developed areas below (makai) this highway down to the shoreline are predominantly visitor-
oriented uses as shown on Figure 1.1.  The area immediately mauka (east) and north of the project 
site up to Kuakini Highway is largely undeveloped.  A large residential subdivision, consisting of Ali‘i 
Heights, Ali‘i Heights Mauka, and Keauhou View Estates, is located further north of the project 
area.   
 
The County’s Kahalu‘u Beach Park at Kahalu‘u Bay is located immediately north of the project site.  
The Keauhou-Kona Surf and Racquet Club is a visitor-oriented residential community located 
immediately south of the project site.  Figure 1.2 is a vicinity map showing major roadways along 
with existing surrounding uses.  Ali‘i Drive borders the eastern (mauka) end of the shoreline portion 
of the project site.   
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An existing parking lot with a building used by the Royal Order of Kamehameha is located along 
Ali‘i Drive across the project site.  This parking lot and associated property mauka of Ali´i Drive is 
owned by KS.  Makolea Street forms an unsignalized intersection with Ali‘i Drive at the northern 
end of the project site.  Condominium developments (The Beach Villas at Kahalu‘u and The 
Makolea) are located at this intersection adjacent to the parking lot.   
 
1.3.2 Property Information 
 
The project site is comprised of three parcels that are owned by KS, and one additional parcel that is 
owned by the State of Hawai‘i.  The Tax Map Key (TMK) for the three parcels (22.60 acres) owned 
by KS are: (3) 7-08-013: 002, 013, and 043.  TMK (3) 7-08-013: 042 (referred to as Parcel 42) is a 
small parcel of about 0.13 acres (5,557 square feet) owned by the State of Hawai‘i.  Figure 1.3 shows 
the Tax Map for these parcels. 
 
Parcel 42 is a non-exclusive term building easement (GLS 5963) first granted in 1969 to KS by the 
State, and is under the jurisdiction of the State Department of Land and Natural Resources (DLNR).  
This easement includes the portion of the existing KBR hotel structure that extends beyond (makai) 
the shoreline and into the tide pools.  After demolition of the hotel, the easement for Parcel 42 will 
be terminated because it will no longer be required.  Existing structures within Parcel 42 will be 
removed and restored as close as possible to the original condition based upon consultation with the 
State DLNR, Land Division.  Therefore, after demolition of the KBR hotel, the resulting net project 
area would ultimately be 22.60 acres.  A summary of these parcels in relation to the ultimately 
completed project site is provided. 
 

Tax Map Key Parcels Parcel Acreage Project Area (Completed)  

Kamehameha Schools 
(3) 7-08-013: 002 11.573 acres 11.573 acres 
(3) 7-08-013: 013 0.198 acres 0.198 acres 
(3) 7-08-013: 043 10.828 acres 10.828 acres 

State of Hawai‘i 
(3) 7-08-013: 042     0.128 acres     0.000 acres (Terminated) 
 Total 22.727 acres 22.599 acres 
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Exhibit 1.1.  Oblique Aerial View of the Kahalu‘u Ma Kai Project Site 

1.3.3 General Site Conditions 
 
The project site is somewhat rectangular in shape as it extends makai from Ali‘i Drive down toward 
the shoreline.  Elevations at the site vary from about 25 feet above mean sea level at Ali´i Drive 
gently sloping down to sea level along the shoreline.  A large complex of tide pool exists fronting the 
property.  The project site was extensively altered by the construction of the KBR and the former 
KLH.  The KLH was demolished in 2004, and the KBR closed in October 2012.  Over the last 
seven years, KS has been actively restoring historic sites and re-establishing the cultural landscape 
that previously existed.  Exhibit 1.1 shows an oblique aerial photo of this area.   
 

 
The area of the former KLH on the southern half of the property is now characterized by a large 
lawn and temporary tent structures used to support existing ‘āina-based educational and cultural 
programs conducted at the site.  Large paved parking areas are still present, along with the Mākole‘ā 
Heiau, and a sewer pump station on the southern end.  A small strip of sandy beach about 600 feet 
in length (Mākole‘ā Cove) is also present along the southern shoreline of this property.  Exhibit 1.2 
shows an oblique aerial photo of this particular area.   
 
The northern portion of this area consists of the now closed KBR and associated facilities.  Resort 
structures still present on site include the main KBR hotel, an underground parking structure, a 
former snack bar and restaurant known as Kalani Kai (former Restaurant Kai) in the northern 
corner, a modern era replica of the Kalākaua Cottage, and the tennis courts complex.  Exhibit 1.3 
includes an oblique aerial view of this northern area.  Historic sites present within this northern half 
of the property include Hale O Papa Heiau, Ke‘ekū Heiau, Hāpaiali‘i Heiau, Po‘o Hawai‘i pond, and 
the remnants of the Kapuanoni Heiau makai (seaward) of the hotel’s swimming pool (see Exhibits 
1.1 and 1.2).  The Kalākaua Cottage (Exhibit 1.4) is not considered a historic property because it is a 
replica of the original structure and is less than 50 years old.   
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Exhibit 1.2.  Oblique Aerial View of Southern Half of Site 

Exhibit 1.3  South Oblique Aerial View of Northern Portion of Project Site 
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Exhibit 1.4  Photo of Kalākaua Cottage Replica 

A large, walled anchialine water pond (Po‘o 
Hawai‘i) is located just north of the hotel 
structure (Exhibit 1.3) between the KBR hotel 
and Kalani Kai structure.  This pond’s shape is 
generally rectangular, approximately 110 feet by 
70 feet, and about 7,700 square feet in size.  A 
small spring is also located just north of the 
tennis complex.   
 
1.4 EXISTING ACTIVITIES 

1.4.1 Existing Educational Programs 
 
Educational programming is currently occurring 
on the southern half of the project site using a temporary tent structure with portable restrooms.  
KKEG operates five programs: 1) Hui Kaha Pōhaku; 2) Kia‘i ‘Āina Kualoloa; 3) Puana Ka ‘Ike; 4) 
Huaka‘i Kahalu‘u; and 5) Kilo. 
 
Hui Kaha Pōhaku.  This program has been functioning for seven years.  It is a hands-on, practical 
approach to mapping the cultural and historical sites that are located in the Kahalu‘u and Keauhou 
ahupua‘a.  Students are introduced to the sites with cultural protocols that are specific to the 
geographical location.  Both Hawaiian and Western math and engineering skills are taught, and 
students learn how to apply both traditional Hawaiian and classroom skills by utilizing tools to 
create accurate maps of the various ancient historical sites.  Learners produce quality maps that are 
then utilized to either preserve or restore the sites for educational purposes.  This program reaches 
learners from: 

● Hawai‘i Academy of Arts & Sciences (grades 7th – 12th); 
● Kealakehe High School; and 
● Ke Kama Pono, a State sanctioned alternative youth program providing focused learning 

on social and work skills. 
 
Kia‘i ‘Āina Kualoloa.  This program has also been in operation for seven years.  It is a year-long 
program that meets two to three times a month on Saturdays.  Curriculum originally focused on 
historical, cultural and current environmental information specific to Kahalu‘u and Keauhou, but 
has since expanded to the greater Kona region.  Students learn about the traditional Hawaiian 
mo‘okūauhau (genealogy) and Papakū Makawalu methodologies of weather, ahupua‘a, animals, fish, 
plants, sites, ali‘i, and people and eventually internalize the process and focus on their own 
mo‘okū‘auhau.  Chants, Hawaiian protocol, environmental kinship and resource management 
practices from both the Hawaiian and western points of view are the placed-based outcomes of the 
learning.  Originally, students ranged from grades 1 to 12, but the program has since evolved to 
include family members so that the family as a whole learns these methods together.   
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Families began in the Kahalu‘u and Keauhou ahupua‘a, and have since visited and worked with 
other communities from Kaloko, Keolonahihi, Ke‘ei, Miloli‘i and recently Kūki‘i.  This program 
reaches learners from: 

● Elementary schools;  
● Konawaena Middle School;  
● Ke Kama Pono; and 
● Parents and family members of those listed above. 

 
Puana Ka ‘Ike.  This is a monthly lecture series that features up and coming Hawaiian scholars and 
their work with environmental kinship.  Presenters provide the Kona community with information 
regarding the integration of traditional Hawaiian practices with western sciences in a professional 
capacity.  KKEG also uses these presentations as a way to inform the Kona communities about the 
latest events, activities and other KS plans.  This program is implemented in partnership with the 
University of Hawai‘i, Hilo Campus and the Kōhala Center.  This program reaches learners from: 

● Keauhou Surf & Racquet Club (residents/guests); 
● Various resort guests; and 
● Various Kona communities such as: 

 Hawaiian families from Keauhou and Kahalu‘u 
 Hawaiian families from the greater Kona community 
 Amy Greenwell volunteers 
 Keauhou Cultural Advisory Groups 
 Kahalu‘u Cultural Advisory Groups 
 Daughters of Hawai‘i 
 Royal Order of Kamehameha 
 Queen Lili‘uokalani Trust 
 Lai‘opua LLC 
 U.H. West Hawaii/Hawai‘i Community College 
 Nā Kālai Wa‘a 
 Pūnana Leo o Kona. 

 
Huaka‘i Kahalu‘u.  This annual program reaches out to Hawaiian families to come together and 
learn Hawaiian practices of mo‘okū‘auhau, storytelling, family history recordation, photography and 
kīhei printing.  The purpose of this program is to bring several different Hawaiian families together 
to assist everyone with recording family stories, mo‘okū‘auhau and traditions in both traditional and 
modern means.  Families explore the enviornment and make connections with one another, the 
Kahalu‘u and Keauhou lands, and family histories.  Families create and leave with books of the 
photos that they took over the four-day program, and with the family stories they will share.  This 
program is a unique way to introduce families to KS lands, KS programs, and placed-based 
curriculum in a holistic way.   
 
Kilo.  This is a new program that emerged with elements from the four previously mentioned 
programs.  It is a placed-based program with goals to teach communities how to recognize natural 
environmental indicators that inform the residents about daily, weekly, monthly, and annual climate 
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activities.  Kilo gives the learners opportunities to observe and record the activities of the animals, 
fish, plants, birds, insects, weather, ocean in comparison to the seasons and other natural 
environmental occurrences.  This program utilizes a blend of Hawaiian methodologies, scientific 
inquiry, and contemporary technology to eventually notice natural algorithms, which will in turn 
inform about what to look for in the environment that indicates change or seasonal consistencies 
specific to our lands in Kona.  This program reaches learners from: 

● Hawai‘i Academy of Arts & Sciences (grades 7th – 12th); 
● Kealakehe High School; 
● Ke Kama Pono; 
● Elementary schools;  
● Konawaena Middle School;  
● Ke Kama Pono;  
● Parents and family members; 
● U.H. West Hawai‘i / I Ola Hāloa; 
● Hawai‘i Community College; and 
● U.H.-Hilo, Anthropology Department. 
 

Collaborators and Partnerships 
 
Nā Kālai Wa‘a.  Currently, KKEG has two collaborators that have gone through the KS 
collaboration process.  The first is Nā Kālai Wa‘a, which is the organization that cares for and 
provides programs through their wa‘a kaulua voyaging society.  The second is Kūikawa‘a which is a 
masters and apprenticeship program that works to increase the number of knowledgeable navigators 
who will teach learners the practices of open ocean voyaging with non-instruments, and introduce 
the use of contemporary instruments.  KKEG also houses the canoe Mauloa, which is a four-seat 
wa‘a that was carved out of a single koa tree utilizing traditional tools.  Mauloa also has traditional 
parts that are made out of natural materials such as cocoanut fiber ropes, hau tree trunks, lauhala 
sails, and strong koa tree masts.  Through the apprenticeship and partnership programs, learners 
have the opportunity to engage experts on the canoe practices of the past and future. 
 
University of Hawai‘i-Hilo (UHH), M.A. Heritage Program.  This is an approved collaboration that 
is still in its infancy stages as KKEG works with the Anthropology Department to develop a masters 
of arts program for Hawaiian students in the field of resource management.  Currently, this program 
is working through the UHH process of approval from the Board of Regents.  The goal is to 
increase the number of Hawaiians with postgraduate degrees in anthropology, archaeology and 
resource management.  These students will be working in the Keauhou and Kahalu‘u lands, 
accessing the cultural and historical sites to provide information about the historical uses and 
activities of the Hawaiian ancestors of Pauahi‘s Kona lands. 
 
UH West HI – Hawai‘i Lifestyles Lawai‘a and Plant Culture Programs.  This is a new partnership 
between the community college and KKEG that focuses on the Kona field system in Maluaka and 
the coastal lands within the Kahalu‘u and Keauhou ahupua‘a.  Currently, students have been learning 
the Kilo Program methodologies by recording observations made in various parcels.  Historical and 
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cultural stories are being collected and analyzed by the students to provide insightful information 
about the previous practices and activities of the historical past.  KKEG plans to integrate stories 
found in the Hawaiian language newspapers, historical Hawaiian literature and land tenure 
documents with social-economics and scientific data to provide genuinely holistic placed based 
curriculum for the ‘Āina o Pauahi. 
 

Cultural Activities 
 
KKEG hosts several cultural activities on the project site and mauka Maluaka parcels.  The 
following is a list of the current activities. 

● Annual Makahiki celebration 
● Solstice & Equinox sunset ceremonies on Hāpaiali‘i Heiau 

 Ala Polohiwa a Kāne (June 19th-22nd) 
 Piko o Wākea (September 19th-23rd) 
 Ala Polohiwa a Kanaloa (December 19th-22nd) 
 Piko o Wākea (March 19th-23rd) 

● Papahulilani classes – Celestial observations 
● Māmoe Ceremony – Sunset ceremony marking graduation and semester completion of 

learners from the community college. 
● Kia‘i ‘Āina Kualolo – Various heiau, tidal pool, coastal work, lawai‘a and mahi‘ai 

practices. 
● Kilo – Incorporates various cultural practices with scientific inquiry & empirical data 

collection 
 

1.4.2 Existing Managed Public Access 
 
KS has been managing public access to the project site since the closing of the KBR in October 
2012.  Visitors to the property generally consist of persons: 1) wanting to access the beach at 
Mākole‘ā Cove; 2) wanting to visit the cultural sites; and 3) making general inquiries of interest in the 
property.  Since 2013, KS security has been taking informal counts of visitors to the site and 
categorizing them to estimate the level of activity.  A summary of this informal data of visitation 
activity is provided. 
 
 Category Description Monthly  Daily   
 Vehicle/Pedestrian Entry (Main Gate) 1,230 40 
 (Combines both cars and pedestrians) 
 Visiting Cultural Sites 220 persons 7 persons 
 Beach Access 550 persons  18 persons 
 General Inquiry of Site 900 persons  30 persons 
 
Based upon this information, the site receives about 40 “visitations” a day.  This total includes a 
combination of either cars entering the site or pedestrians walking in.  On average, about seven 
people visit the site on a daily basis specifically to view the heiau.  The majority of visitors (about 
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85%) conduct this activity during the day (between 7:00 a.m. and 3:00 p.m.).  On average, about 18 
persons visit the site on a daily basis to access the beach to walk, sun bathe, or conduct other 
recreational activities.  Many of these visitors arrive early in the morning to walk along the beach for 
exercise.  The majority of visitors (about 75%) conduct these activities during the day (between 7:00 
a.m. and 3:00 p.m.).  The property also receives several visitors (about 30 persons) a day who have a 
general inquiry or interest of the site.  This includes visitors inquiring about the site, whether there 
are recreational activities allowed (e.g. snorkeling), etc.   
 
Beach access is currently granted through entrance from the main gate, and visitors are instructed to 
follow a designated pathway that is marked by white arrows to the beach.  Beach access is granted 
from sunrise to sunset.   
 
Visitor access to view the heiau (cultural sites) is also granted through the main gate.  Visitors receive 
an informational brochure from security that explains that KS is in the midst of redeveloping the site 
to serve their ‘āina-based educational programs.  Thus, limited access is currently available for the 
public to view the heiau.  The brochure includes a map showing the designated pathway leading to 
established viewing areas of the heiau, along with information on prohibited activities and areas.  
Visitors are then allowed to walk on their own to view the cultural sites.  Security monitors these 
activities and takes appropriate action if needed to ensure compliance.   
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Exhibit 2.1  Kamehameha Schools 
Multiple Values Concept 

CHAPTER 2 
PROJECT DESCRIPTION AND ALTERNATIVES 
 
2.1 PROJECT NEED AND OBJECTIVES 
 
Kamehameha Schools’ mission is to fulfill Bernice Pauahi Bishop’s desire to create educational 
opportunities in perpetuity to improve the capability and well-being of people of Hawaiian ancestry.  
The Kamehameha Schools Strategic Plan 2000-2015 established a set of goals and priorities to guide 
future decisions, and integrates and balances 
multiple values (five-value approach) as shown 
on Exhibit 2.1 (KPMG, 2000).   
 
After several years of evaluating the rich cultural 
resources in the West Hawai‘i region, KS has 
taken a different approach with the management 
of some of its land assets, by recognizing and 
embracing the cultural significance and 
opportunities for cultural education at the 
project site.  This approach supports the 
strategic plan’s multiple values concept.  It has 
also resulted in the re-investment toward a new 
approach focusing on cultural education.  The 
goal is to create a unique educational setting that 
serves KS beneficiaries, Hawai‘i island and other 
residents and visitors to the State of Hawai‘i.   
 
As a result, the Kahalu‘u Manowai Education Plan was developed to serve as an educational strategy 
that embraces the power of the ‘āina and community to empower learning and living.  Prioritization 
is given to optimizing the land, practicing good land stewardship, and fostering a dynamic learning 
environment.  West Hawai‘i is viewed as a place that will build upon the strong alignment between 
education and endowment goals epitomizing the next step in the evolution of the school’s mission.  
The four core strategies of this plan are: 

1. Excel in ‘āina- and culture-based, applied learning experiences; 
2. Boost post-secondary and career success; 
3. Create an integrated 21st century Hawaiian landscape and facility; and 
4. Optimize people, places, and programs in West Hawai‘i (KS, 2013).  

 
The lands of Kahalu‘u-Keauhou have been a center of politics and learning for ali‘i for over 18 
generations of paramount chiefs from pre-contact to Kamehameha III.  Therefore, it is fitting that 
Kahalu‘u-Keauhou is emerging as the center for KS staff, programs, and facilities in West Hawai‘i 
(see Exhibit 2.2).  KS collaborations with over a dozen education and ‘āina partners provide rich 
applied learning experiences for children that bridges the content areas learned in classrooms (KS, 
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Exhibit 2.2  Kamehameha Schools 
Emerging Landscape of Learning 

2013).  The purpose of this project is to facilitate KS’s 
mission by restoring a historically and culturally 
significant property (wahi pana), and in the process 
support ‘āina-based educational and the culture-based 
instructional approach in West Hawai‘i.   
 
As part of efforts to implement the strategic and 
education plans, KS evaluated the Kahalu‘u Ma Kai 
property in relation to other land holdings in the 
Keauhou to Kahalu‘u region.  An educational delivery 
strategy was determined to take the best long-term 
advantage of the property’s resources, and align the 
multiple interests of education, cultural preservation, 
economics, stewardship, and community in the region.  
Based upon this consideration, the following statement 
describes the desired future long-term goal and direction 
for the region that guides decision-making. 

“Keauhou-Kahalu‘u will be a piko, a mauka to 
makai land-base rich in cultural, intellectual, and 
“ike-nomic” assets that drives the elevation and 
engagement of its community.” 

 
Project Objectives 
 
The cultural education vision for this property is to 
provide a place for the teaching and learning of applied Hawaiian knowledge that supports the 
development of 21st century skills.  The competencies related to cultural resource management, 
natural resource management, sustainable living practices, and leadership development, enables 
learners who come to the project site to apply that content to sustain the ‘āina, culture, and people in 
their communities.   
 
The Kahalu‘u Ma Kai project is intended to: 1) be developed into a piko for the greater cultural 
education complex in the region; 2) function as an integral part of education delivery in West 
Hawai‘i (‘āina based approach); and 3) serve as a world-class educational institute and learning 
center.  This project balances the five-value approach under the KS strategic plan of education, 
economic, culture, community, and environment, and it also implements the Kahalu‘u Manowai 
Education Plan (KS, 2013).   
 
The continued restoration of this culturally significant property will support KS’s ‘āina-based 
educational and cultural activities, and its mission for West Hawai‘i.  This approach is reflected in 
the recent restoration of two heiau (Ke‘ekū and Hāpaiali‘i) on the shoreline within the project site 
(completed in 2009).  The context of these closely situated heiau creates powerful images and 
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teaching opportunities that will inspire future generations by serving as a source of Hawaiian culture 
and knowledge.   
 
Benefits from the education and leadership components of the strategic plan are the extension of 
the learner outreach and impact; an increase in learner engagement; the strengthening of classroom 
learning; and instilling leadership values.  Additionally, learners gain analytical thinking skills through 
the interdisciplinary nature of place-based studies that allow students to see the connections between 
the concepts they are studying and the increased relevance of the curriculum that encourages 
students to become self-motivated learners.  Benefits to the community and economic condition of 
the region include the support of on-going community capacity building efforts, and the increase in 
long-term economic sustainability of ecological resources.   
 
2.2 PROJECT DESCRIPTION 
 
KS is proposing to redevelop the project site, and change the property’s primary use from resort to 
an educational complex supporting ‘āina-based education and culture-based instruction.  This 
change in land use reflects a much lower intensity of development, and changes activities occurring 
on the site from being visitor-oriented to primarily educational-oriented.  The main components of 
the project consist of the following: 

1. Demolition and removal of the existing KBR hotel structure and associated amenities 
such as the tennis courts and support building, most parking areas, and swimming pool.  
Any remnant facilities still present from the Kona Lagoons Hotel will also be removed.  

2. Construction of facilities supporting the Kahalu‘u Ma Kai educational complex, and 
conducting ‘āina-based educational and cultural related activities on the site.   

3. Conducting landscape restoration and preservation activities of historic sites within the 
property (located inland of the shoreline boundary).    

 
The redevelopment will not include Parcel 42 which is the current State-owned parcel of 0.13 acres 
(TMK 7-08-013: 042) associated with the large tide pool fronting the KBR hotel.  The existing KBR 
hotel structure will be demolished and structures within the tide pool removed.  This will result in 
termination of the current easement with the State, and the property will be restored as close as 
possible to its original condition.   
 
2.2.1 Keauhou Beach Resort Hotel Demolition 
 
The KBR hotel has a 7-story super structure with basement parking and storage/service rooms 
below the ground floor lobby.  The footprint of the building is approximately 47,000 square feet in 
size.  About 2,550 square feet of this building extends makai of the shoreline into Parcel 42.  There 
are 8 footings installed in the water, with another 11 columns on the rocky shoreline under the 
building, along with a concrete slab and walkway (see Exhibit 2.3).  Each column in the tide pool is 
about 3-foot square, and is installed on an approximate 6-foot square footing.  Based on the 
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Exhibit 2.3  View of Columns in Tide Pool 
Supporting Hotel Structure 

Exhibit 2.4  Typical Long Reach 
Excavator Boom 

available record drawings, the hotel was built in 
1969 and was likely designed in accordance with the 
1967 Uniform Building Code. 
 
Preliminary Hotel Demolition Plans 
 
The KBR structure is planned to be demolished in a 
controlled manner from the top down, with as 
much work done from the shore side as possible.  
More details on the methodology for the building’s 
demolition are being evaluated, but a general 
description of the main components planned is 
discussed along with best management practices 
that would be implemented.   
 
A form of “soft demolition” of the interior would 
first be initiated to remove all wood, plaster, glass, 
drywall, etc., leaving only the building’s exterior 
walls and structural members.  The windows and 
exterior openings will be sealed, and the interiors 
will be gutted floor by floor possibly using a small 
“bobcat excavator” with a hoe ram.  Debris would 
be deposited in an enclosed chute directly discharging into a 
roll-off bin. 
 
The exterior building shell would then be removed by a large 
crushing machine working from the exterior inward.  A 
hydraulically operated long-reach excavator boom “muncher” 
with a reach of approximately 80 feet could be used (see 
Exhibit 2.4).  If necessary, a raised temporary platform/ramp 
could be built to facilitate the building demolition.  Building 
portions located over the lagoon could be removed with 
chipping guns and wire saws, and conducted in a manner so 
that debris, dust, and resulting particles are contained.  
Existing columns in the tide pool would need to be removed 
to restore the site as close as possible to original conditions.  
Columns would be first cut off at or near the footings, and the 
remaining concrete footings removed to bring the concrete 
level with the bottom of the tide pool.   
 
The building’s basement would also be demolished, and the site of the excavated area would be 
stabilized for redevelopment as part of a new basement supporting the project’s facilities and 
operations.   
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Materials Processing and Disposal 
 
Waste materials generated from the hotel demolition are planned to be source-separated on the 
project site by the demolition contractor.  The hotel’s adjacent parking lot would be used to 
segregate recyclable material such as scrap iron and steel.  Recyclable materials would be placed into 
recycling containers that are clearly labeled.  The concrete will be processed on site by removing the 
reinforcement bar from the concrete, and it would then be crushed on site and screened to the 
appropriate size.  Most (estimated at about 80%) of this concrete material is planned to be recycled 
for reuse with the property’s redevelopment as general fill material, pavement aggregate, and 
possibly material for drainage improvements.   
 
Certain hazardous materials present within the KBR hotel will need to be properly removed by the 
contractor before demolition of the KBR hotel commences.  Removal of such material will be 
conducted and disposed of in conformance with applicable State and Federal requirements.  As an 
example, PCB light ballasts would be placed in 55-gallon drums, incinerated, and disposed of by the 
Oasis Environmental Group.   
 
Other materials would be taken to various recycling centers on island for reuse.  Scrap iron and steel 
material would be taken to Big Island Scrap Metal to be recycled, and other non-ferrous metals 
taken to Atlas Recycling Center.  Asphalt pavement would be taken to the West Hawai‘i Sanitary 
Landfill site for recycling.  Vegetation such as trees, palms, and other plants would be taken to the 
Kealakehe (Kailua-Kona) Greenwaste Facility for recycling.  Concrete material not reused on the 
project site would be taken to the West Hawai‘i Sanitary Landfill along with other construction 
debris for disposal.   
 
A solid waste demolition diversion report would also be prepared during the project’s design phase 
in compliance with the County Department of Environmental Management’s (DEM) solid waste 
management plan guidelines and requirements.  This report would include more details on recycling 
and reuse procedures, and identify and quantify anticipated waste material.   
 
Best Management Practices 
 
Best management practices (BMPs) for demolition work would be developed for both land-based 
areas and areas within the lagoon.  Details associated with appropriate BMPs for use are still being 
evaluated, however, Figure 2.1 shows a preliminary plan identifying erosion control and BMPs 
measures being considered at this time.  Final BMP measures would be determined during the 
design phase and as part of ministerial permits obtained (e.g. NPDES, demolition permit).  A 
description of some of the methods being considered are listed below.   

● Controlled watering would be used to allay dust during the demolition work.  This could 
be performed with a fire hose and dust screen around the perimeter of the building.   

● Use specialty surgical saw cutting at required areas.  Robotic equipment used for 
demolition of upper floors of the hotel to minimize falling debris.   
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● Collect and place building debris, as it is created, into roll-off bins or trucks for hauling 
and removal from the site.  

● Install silt fences or other means to mitigate silt laden runoff from leaving the site. 
● Reuse of the building debris will be done to the extent practicable.  A location within the 

project site is being considered for temporary use to process the concrete rubble and 
stockpile it before being hauled away. 

● Establish work zones prior to demolition activities consisting of: 
 Demolition Exclusive Zone – Zone where active demolition activities would be 

established with barricades and signage. 
 Support Zone – Zone where access is allowed for site personnel and visitors. 

● Trucks will be washed down prior to exiting the site.   
● Possible BMP measures to protect the tide pools being considered are: 

 Install a perimeter fence with vinyl tent and scaffold with safety netting or 
screening.  The amount of sunlight needed for the lagoon would be evaluated as 
part of this method. 

 Installation and maintenance of Type III silt and turbidity curtains within 20 feet 
of the work area (fall zone).  Also installing another barrier of Type III silt and 
turbidity curtains outside the fall zone (up to 50 feet).   

 Place a floating boom outside the “fall zone” for dust and particle control within 
the outermost areas of the lagoon. 

 Use a floating boom with netting or cloth extending into the lagoon, around the 
immediate work area, similar to a silt curtain. 

 Install, a platform of plywood or netting with a filter cloth under the structure 
that serves as a debris catchment system, beneath the work area using the existing 
columns for support.  The work would proceed from the top down, with the 
catchment system moved closer to the water as needed. 

 Place a filter fabric or a dust screen in between the columns and adjusted as the 
supports are removed.  

 Install boxes and/or chutes on the platform for debris deposit and removal to an 
on-shore collection bin. 

 Work in the water would be done at low tide, when surf conditions permit, and 
when winds conditions are not extreme. 

 Visual monitoring for floating debris (trash, oil sheet, etc.) conducted during 
construction activities so that debris retrieval can be implemented, if necessary. 
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2.2.2 Kahalu‘u Ma Kai Redevelopment Plan 
 
The redevelopment of the project site will involve constructing several new structures to support 
‘āina-based education and culture-based instruction for learners, visitors, and the public as shown on 
Figure 2.2 (Conceptual Site Plan).  The siting of these facilities was based upon the functional use 
intended for the project site and the cultural educational activities anticipated to occur.  The site’s 
functional planning involved establishing various areas designated for primary uses, gatherings, and 
activities.  Primary structures planned for this project include a Heritage Center, multi-purpose 
building, hālau, reuse of the existing Kalani Kai structure on the north side of the property, camping 
hale (Hale Ho‘omaha) with a comfort station/storage building and facilities supporting existing 
canoe (wa‘a) and tiki (ki‘i) making activities.   
 
Built Components 
 
The total floor area for structures shown on the preliminary conceptual site plan would be about 
59,700 square feet.  This would reflect a significant decrease (over 73%) from the present 225,000+ 
square feet of total floor area existing on the project site, which includes the KBR hotel, Kalani Kai 
structure, storage sheds, and tennis complex.  A summary of the various structures proposed under 
this project is shown below.  It should be noted that the existing Kalani Kai building would be 
retained resulting in a net of approximately 53,700 square feet of new floor area for project facilities 
once the existing KBR facilities are demolished.  Sustainability elements are also planned to be 
integrated into the design of all building structures. 
 
 Description Floor Area (sf) 
 1. Heritage Center ........................................................................................... 3,200 
 2. Multi-Purpose Building .............................................................................. 6,300 
 3. Hale Ho‘omaha (Camping) ....................................................................... 7,300 
 4. Hālau ............................................................................................................. 2,400 
 5. Hale Wa‘a ..................................................................................................... 3,300 
 6. Hale Ki‘i ....................................................................................................... 1,800 
 7. Comfort Station .......................................................................................... 1,200 
 8. Basement  ................................................................................................... 28,000 

● Maintenance / Storage .................................. 5,000 
● Parking ........................................................... 23,000 

 9. Gate House ..................................................................................................... 200 
 10. Kalani Kai (Existing) .................................................................................. 6,000 

  Total Floor Area ........................................................................ 59,700 sf 
 
  





 Kamehameha Schools 
CHAPTER 2 Kahalu‘u Ma Kai Project 
PROJECT DESCRIPTION AND ALTERNATIVES Draft Environmental Assessment 
 

2-10 

Heritage Center.  The concept for this center is intended be a simple, yet flexible, open building to 
allow it to be adjusted to accommodate the needs of the program and educational outreach 
occurring.  The building’s location and structural design is intended to accommodate views of the 
property by allowing for unobstructed site line views to cultural sites.  This building would also serve 
as the primary entry point for visitors to the site as part of the managed public access planned for 
the property. 
 
The building’s final design would occur in the future because this center would be implemented as a 
later phase of the project after the main facilities supporting ‘āina-based educational programs are 
implemented first.  Initially, a larger size building was being considered; however, after further 
programming for this building, only about 3,200 square feet is being considered at this time.  The 
actual design may be smaller when completed.  The concept planned for this center is to have a 
minimalistic design of the interior to provide maximum flexibility for cultural and informational 
displays, as well as to provide opportunities for future build-out of the center for additional 
programmatic requirements when needed.  The building would have an entry lobby and assembly 
area to accommodate museum-like display cases and boards sharing information and cultural 
artifacts.  Telecommunication infrastructure would be provided such as a large monitor for 
videos/movies for visitors to watch.  Other features would include a restroom and storage area.   
 
Supporting the main building is a central, flat lawn that can accommodate larger gatherings and/or 
performances.  A large lawn would allow visitors to exit out into, as well as create an outdoor 
assembly-type space for users to congregate prior to walking and experiencing the property.  
Envisioned are six (6) spaces for pavilions to encourage multiple group activities and/or possible 
covered areas for booths during special event gatherings.  A parking lot accommodating about 21 
vehicles or less is planned, and access would be off of the main site entrance driveway.   
 
Multi-Purpose Building.  This building is envisioned to serve as the primary support facility used for 
educational programs and activities.  It is intended to be flexible, accommodate multi-media, 
technology, and support instructional functionality for ‘āina-based programs.  The entry’s layout is 
planned to support cultural practices such as processional ceremonies.  The building would 
accommodate several multi-purpose rooms and educational spaces for programs and activities.  The 
facility could be a split-level structure connecting to a basement, and having a more modern-
influenced style, but sensitive to site topography and surrounding conditions.  Figure 2.3 shows 
preliminary concepts associated with this building.  
 
The existing KBR hotel basement would be redeveloped to support the multi-purpose building.  
The building is intended to serve as the primary entry point for students and teachers where people 
are dropped off at a large open area in the front of this facility.  As a result, the present site entrance 
and existing parking lot would be modified to create a new entrance feature allowing for buses to 
pick-up and drop-off students at this facility.   
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Classrooms are planned to be designed with glass partitions and operable walls along the sides to 
provide flexibility in creating varying sized rooms for particular activities along with providing open 
access to lawns and outdoor areas.  Classroom space would be supported by whiteboards, tack able 
surfaces, audio and visual equipment, telecommunication service, and flexible furniture.  Other 
components would include a conference room, office spaces, nurse station, commercial kitchen, 
restrooms, outdoor showers, storage areas, and an elevator for access to the basement.  Sustainable 
design principles will be utilized in the building’s design including recycled and non-toxic materials, 
indoor air quality strategies, daylight, water and energy efficient fixtures. 
 
Basement Redevelopment.  With demolition of the KBR hotel, the existing basement remaining 
would be redeveloped to support the multi-purpose building and hālau structures built above it.  
The new concrete basement walls is planned to be setback away from existing adjacent cultural sites 
to support on-going restoration efforts of Po‘o Hawai‘i, and Kapuanoni Heiau.  The basement 
would also be setback away from the VE flood zone boundary to ensure its conformance with the 
National Flood Insurance Program requirements.   
 
The basement would be used for underground parking and storage space.  About 61 underground 
parking stalls are planned to reduce the amount of parking stalls required aboveground and to 
reduce visual clutter.  Storage space would be created to house telecommunication and audio-visual 
servers, mechanical rooms (air conditioning, water heater, etc.), excess furniture (tables, chairs), 
other necessary storage items, and for grounds maintenance equipment.  An elevator would be 
provided for efficient access between the multi-purpose building, and also to simplify the transport 
of furniture.   
 
Hālau.  The hālau is also intended to be flexible to serve as instructional space, a secondary camping 
location, or a formal space to host events.  It would be designed as a large pavilion-like structure 
with full electronic equipment connectivity capabilities with audio-visual connections to servers in 
the basement.  The structure is planned to be an open, flexible, and covered structure built above 
the redeveloped basement, and will have large oversized doors on all four walls.  These doors would 
provide the capability to be opened up on all four sides for optimal viewing of cultural sites on the 
property.  The placement and orientation of the rectangular shaped structure would be sensitively 
designed for both Po‘o Hawai‘i and Hāpaiali‘i Heiau.   
 
Kalani Kai.  This is an existing building that was previously used as a bar and grill restaurant for the 
KBR and was open to the public.  The building’s location provides excellent access to the existing 
shoreline and tide pools.  Therefore, it is planned to be renovated to support potential opportunities 
as an open-air marine lab and/or a multi-purpose building for educational activities.  There would be 
no increase to the existing floor area of this building.  The outdoor lānai would provide shelter and 
accommodations to support group meetings, classroom space, and resting.   
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All repair and maintenance work done on the structure will be a one-for-one replacement to retain 
the existing character of the building.  The two existing single-stall restrooms would be updated to 
comply with current American Disability Act standards.  The existing commercial kitchen and 
serving area would be renovated to provide a kitchen on-site.  Outdoor showers would be provided 
to allow learners to rinse off after activities conducted in the ocean or along the shoreline.  Storage 
space may be provided for supplies and equipment.   
 
Hale Ho‘omaha (Camping).  This area would support overnight camping as part of educational 
activities, and would accommodate a maximum of 90 persons.  Envisioned to reflect the 1800’s 
ranch-style sleeping hales that were commonly found near the shore at that time, the sleeping 
quarters would be built as an elevated or slab-on-grade wood structure.  Separate modular structures 
(one for boys, one for girls) would accommodate 30-learners each.  If additional sleeping space is 
needed, a pavilion located at a comfort station area could be used as a flexible space for an 
additional 30 learners to sleep under.   
 
Large operable windows will allow for natural ventilation as well as provide a visual connection to 
the site.  Ceiling fans will provide air circulation within the sleeping quarters to keep the interior of 
the structures comfortable.  These structures would be equipped with sufficient outlets for 
recharging handheld and other electronic equipment (laptops).  Covered lanai along the makai side 
of the sleeping structures would serve as gathering space for persons to collaborate and interact.  
Some space for storage would also be provided.  Rainwater catchment cisterns would be located 
next to each camping structure to collect rainwater for plant irrigation around the facility, and serve 
as an educational feature.   
 
Comfort Station and Storage Building.  This building would be the main support facility for 
educational activities conducted at the southern end of the project site.  Located next to the camping 
facility, structures are envisioned to complement Hale Ho‘omaha’s (camping) architectural style.  A 
large lanai or pavilion would serve as multi-purpose space, and used for many different educational 
activities, while providing supportive needs to the surrounding facilities. 
 
Roll down canvas along the openings of the lanai/pavilion would provide shade from rain and other 
natural weather elements, and to support educational activities (e.g. surface for projection screen).  
This space would support setting up furniture or picnic tables and benches for activities.  It would 
be designed to be flexible so that it can support the camping facility by serving as sleeping shelter for 
an additional 30 campers.   
 
The restroom component of this facility would have toilets, showers, and a changing area.  Outdoor 
sinks and showers will allow for rinsing off prior to entering the facility.  Counter space with a sink, 
refrigerator, and propane-style barbecue grill would support preparing light meals and snacks.  An 
imu would be located in this area for programmed gatherings and events.  Storage for the belongings 
of campers would be provided.  Rainwater catchment cisterns would also be located next to the 
facility to collect rainwater for plant irrigation around the facility, and serve as an educational feature. 
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Gate House.  This small facility would serve as the central location for the site’s security needs.  It 
would be located at the main entrance driveway, and serve to monitor site access and guide visitors, 
students, and other guests entering the site.  Closed-circuit television (CCTV) cameras established at 
various areas of the project site would monitored at this facility for security.  The facility would 
include a restroom, security office, and parking for a security golf cart.   
 
Hale Wa‘a.  This building is intended to support canoe making activities currently occurring at the 
site, and would be used for housing up to four (4) 6-man outrigger canoes and storage for associated 
equipment.  The structure is planned to be an A-framed wooden structure that can be opened on all 
sides reflecting an indigenous Hawaiian hale architectural style.   
 
Hale Ki‘i.  This building would be an open, covered structure to support the ki‘i carving 
apprenticeship program and others learning the art.  It could provide areas for two (2) workstations 
and storage units for power tools, equipment, and raw materials for ki‘i carving.  A storage unit for 
sacred wood chips would be provided.  The structure is planned to be an A-framed wooden 
structure that can be opened on all sides reflecting an indigenous Hawaiian hale architectural style.  
The driveway located in close proximity to the site provides easy loading and hauling of materials to 
and from their designated locations. 
 
Site Improvements and Infrastructure 
 
Site improvements and infrastructure would incorporate sustainability elements into their design.  
An aim toward “net-zero water1” would be incorporated along with renewable energy opportunities 
(photovoltaic systems) to sustain the educational program.  Site improvements will include 
improvements to driveways, parking areas, walkways, and “soft” reinforced vehicular/pedestrian 
paths.  The existing Kalākaua Cottage structure next to Po‘o Hawai‘i would be demolished.  Low 
impact design (LID) elements such as constructed wetlands, greywater gardens, bioswales, rain 
gardens, bioretention areas, rain catchment systems, and seepage pits (shallow sumps) will similarly 
be incorporated (see Figure 2.1).  Further discussion of infrastructure system requirements and 
improvements planned is provided in Chapter 4 under pertinent subsection headings.   
 
Vehicular Access, Driveways, and Parking Lots 
 
The property presently has four driveway access locations along Ali‘i Drive.  With the project’s 
redevelopment, the site will only have three driveway access points thereby eliminating one access 
location sited near the middle of the property.  Primary vehicular access to the project site will 
continue to occur via the former resort’s main driveway access on the northern end of the property 
off Ali'i Drive.  A security checkpoint will be stationed at this main driveway entrance.   
 

                                                           
1  Water conservation measures aimed to reduce annual potable water 

use to no greater than annual rainfall. 
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A second service entrance for the site located further south will be used for maintenance access and 
parking at the Hale Ho‘omaha site.  A third existing driveway at the southern end of the property 
will be used for vehicular access to a public parking lot for shoreline access and to serve the Hale 
Ki‘i and Hale Wa‘a buildings.  This third access location would also allow for permitted vehicles to 
access the existing Kahalu‘u sewer pump station located closer to the shoreline as part of 
maintenance activities.  Access for fire protection apparatus would be provided to all structures 
through these driveway locations.   
 
As shown on the Conceptual Site Plan (Figure 2.1), the driveway from the site’s main entrance forks 
to provide vehicular access to either the Heritage Center or Multi-Purpose building.  About 108 
parking stalls are planned over the entire project site.  A parking lot for about 21 stalls is provided 
for visitors to the Heritage Center.  Vehicular access to the Multi-Purpose building is via a one-way 
entrance driveway as shown on the conceptual plan.  This driveway entrance would be designed to 
accommodate larger buses along with providing parking areas on the side for several buses.  This 
driveway also leads to the basement where an additional 61 underground parking stalls are provided.   
 
At Hale Ho‘omaha, the driveway entrance leads to a parking lot with about 13 stalls.  Space will be 
provided for turn-around of larger vehicles along with loading areas.  The purpose for this parking 
lot is for maintenance and delivery service supporting activities conducted in this area.   
The third driveway entrance at the southern end of the property leads to a parking lot of 10 stalls 
intended for general public access to the shoreline via a public access along this property’s southern 
boundary (next to Keauhou Kona Surf and Racquet Club).  Restricted access from this parking lot 
would extend along the driveway leading to Hale Ki‘i and Hale Wa‘a, and this section is only 
intended for use by activities associated with those structures.  A few parking stalls (3) would be 
provided at these buildings for authorized personnel.  This third entrance would be managed by 
security and open to the public only during daylight hours.   
 
Water System Improvements 
 
The project would implement sustainable water management practices; as such, projected potable 
water demand would be lower than that previously occurring under the KBR’s operation.  
Therefore, on-site water system improvements will include down-sizing the service meters and 
installing new laterals off the 12-inch diameter water line in Ali‘i Drive.  Fire protection services 
will also be designed in accordance with applicable building and fire codes.   
 
Sewer System Improvements 
 
The sewer collection and treatment system serving the project site and surrounding areas is operated 
by a private operator with eventual treatment at the He‘eia Wastewater Treatment Plant.  The 
project would result in reduced wastewater generation due to lower projected water demand than 
that occurring when the KBR was in service.  Existing sewer lines will either be demolished and 
removed or abandoned in place and backfilled with grout based upon the proposed buildings.  New 
sewer lines connecting to the Kahalu‘u sewage pump station (SPS) and existing 12- inch diameter 
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sewer line in Ali‘i Drive will be constructed to provide service to Kalani Kai along with 
accommodating flows generated from occasional large events (e.g. makahiki).   
 
New facilities planned would consist of an on-site wastewater collection and treatment system (on-
site wastewater system) and greywater gardens.  The on-site wastewater system will be gravity driven 
and consist of septic tanks, equalization tanks, small diameter collection pipe, a constructed wetland, 
turbidity filters, and an ultraviolet (UV) disinfection system.  The treatment system would be 
designed to produce R-2 water for irrigation at the project site.  The intent of the proposed 
treatment system is to reuse all wastewater on-site with zero discharge of wastewater to the privately 
operated treatment plant, except during occasional large events.  The civil design will include 
conveying this volume from periodic large events to the private wastewater system via pump 
stations and force mains that will outfall into manholes along the existing 12-inch gravity main on 
Ali`i Drive.   
 
Greywater from outdoor showers would be treated with planted, shallow absorption beds before 
ground infiltration.  The beds would be established using native Hawaiian plants.  Planned locations 
of greywater areas are shown on the conceptual site plan (Figure 2.1).   
 
Drainage System Improvements 
 
Storm water runoff generated on-site would decrease with the project improvements implemented 
due to increased green space, removal of the hotel and support buildings, a reduction of paved 
parking areas, and implementation of LID elements.  However, the County Department of Public 
Works (DPW) has requested that storm water runoff for project developed conditions be reduced to 
pre-development conditions (prior to the KBR) and the net runoff be retained onsite.  To meet 
these requirements, the following LID concepts planned would include the following, and were 
shown on Figure 2.1 (Conceptual Site Plan).   

● Seepage Pits (Shallow Sumps).  Seepage pits will be incorporated to infiltrate excess 
storm water runoff into the ground.   

● Rain Gardens.  Rain gardens, also referred as bioretention basins, are engineered shallow 
depressions that collect and filter storm water runoff using vegetation and conditioned 
planting soil beds.   

● Bioretention Swales.  Bioretention swales are shallow linear channels with a planting bed 
and covered with turf or other surface material (other than mulch or plants) to all runoff 
to be filtered through the planting bed and collected in an underdrain system. 

● Rainwater Harvesting Rainwater harvesting is the collection and temporary storage of 
roof runoff in rain barrels or cisterns for subsequent landscape irrigation.   
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Electrical and Telecommunication Systems Improvements 
 
At the project site, electrical utility lines are distributed underground, and available power is 
sufficient to accommodate the project.  New padmount transformers would be implemented and 
existing primary circuits will be extended to these transformers.  The availability of 
telecommunication services to the site is sufficient for the proposed redevelopment, and service will 
be extended to all buildings.  
 
2.2.3 Description of Activities 
 
Gathering Areas 
 
The center of this site is the “Pā” shown on the conceptual site plan that encompasses about 50,000 
square feet.  It serves as an important cultural area for this property, and accommodates site lines 
from the Papa Koholua Heiau, situated further mauka across Ali‘i Drive, toward Ke‘ekū Heiau.  As 
a result, this area would remain open and support mauka and makai views of the shoreline and 
inland areas.  Other open space gathering areas consist of the following: 

1. Event Lawn.  This grassed open space area encompasses about 135,000 square feet and 
is located on the southern half of the project site, in the area north of Mākole‘ā Heiau.  
This area is currently used for educational and cultural activities, and will continue to 
support this use along with other events held at the site.   

2. Area Makai of Heritage Center.  This open space area of about 45,000 square feet is 
present that is heavily vegetated, and includes a spring.  Removal of existing tennis 
courts would create more open space for activities, and support educational activities 
(e.g. study of the spring).  

3. Area Between Heritage Center and Camping.  This open space area along Ali‘i Drive 
would be created by removing existing tennis courts and paved parking areas.  It would 
primarily serve to open mauka-makai views of the Pā, and create open space separating 
Heritage Center visitor related activities from the student camping facility (Hale 
Ho‘omaha).   

 
Educational Activities and Special Events  
 
There would be three types of activities and associated access occurring on the project site, which 
are: 1) ‘āina-based educational and cultural activities; 2) general public/visitor education; and 3) 
shoreline public access.  The primary purpose for this project and site improvements is to support 
‘āina-based educational and cultural programs that are conducted in collaboration with KS partners 
in education, social service, and the community.  Therefore, educational and cultural activities have 
the highest priority, and redevelopment of the project site is in support of those activities. 
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The Kahalu‘u Ma Kai project will continue to accommodate visitors interested in learning about the 
natural, cultural and historical resources present.  In addition to general information, the Kahalu‘u 
Ma Kai project will continue to coordinate the managed access program providing visitors access to 
designated areas to learn about and view historic sites.  Finally, public access to the shoreline and the 
small sandy beach area along the southern half of the property (Mākole‘ā Cove) would be provided 
for recreational activities (e.g. sun bathing, shoreline fishing) via a public access pedestrian path on 
the south boundary of the property.  These three types of activities and associated access within the 
site are discussed in more detail.   
 
Primary Educational and Cultural Activities  
 
The framework for developing and implementing various educational programs are outlined in the 
Kahalu‘u Manowai Education Plan (KS, 2013).  Programs and activities conducted on the site would be 
coordinated with other educational partners such as the State Department of Education, University 
of Hawai‘i, KS campus and enrichment programs, other private education organizations, and non-
profit organizations.  Collaborations with the Keauhou and Kahalu‘u communities, along with lineal 
and cultural descendants, will continue to expand and support pertinent programs and activities.   
 
Educational programs are planned to occur throughout the week (Monday to Friday) as part of 
normal school day activities (8:00 a.m. to 2:00 p.m.), and activities would include access to the entire 
property.  It is programmed that up to 100 students could be conducting activities at the site at any 
given time, plus 24 persons for educational staff (teachers, support staff, etc.).  Educational activities 
would predominantly involve students (Kindergarten to 12th Grade), however, other programs 
would also involve college-level students, adult research programs, kupuna (grandparents), and other 
members of educational or non-profit organizations.   
 
Certain activities would involve overnight stay as well (e.g. camping).  Multiple groups of students 
and/or research groups could be conducting activities at the same time using different areas of the 
site.  A maximum of up to 90 students, including teachers and other support staff, are programmed 
as part of camping facilities.   
 
Lineal and cultural descendants, along with cultural practitioners, would also have access to the 
natural and cultural resources on the property to support their cultural practices and related 
activities.  Coordination of all aspects of access to natural and cultural resources since the closing of 
the KBR has been performed by the KKEG, and management of these activities by KKEG will 
continue to be administered at the site with the project.  KKEG will continue to work with 
descendants and cultural practitioners to maintain the integrity of the resources and ensure 
appropriate access is provided.  Examples of activities could include: 1) lineal descendants who 
would like to share experiences with their ‘ohana by bringing a group down to visit the area; 2) those 
who want to study the heiau and traditional navigation techniques; 3) a visiting group of people 
wanting to do protocol as a show of respect; and 4) those wanting to exercise native gathering rights 
within the property or along the shoreline.   
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Culturally related special events would also be conducted at the project site.  This would consist of 
life celebrations, makahiki, and hoike events that could each occur between two to four times a year.  
Estimated participants could reach up to 500 persons for hoike events and up to 800 persons at the 
makahiki.  Special KS functions could include up to 1,000 persons and occur up to four times a year.  
Educational workshops may occur about six times a year and have about 75 persons.  Seasonal 
ceremonies (about 8 times a year) may include about 100 persons.   
 
Vehicle parking for most of these special events (e.g. workshops, seasonal ceremonies, some KS 
functions) could be accommodated on the property.  Open grassed areas could be used to support 
temporary overflow parking for events.  Vehicle parking for the few larger events would require 
establishing a shuttle service from the Keauhou Shopping Center.  Visitors would park at the 
shopping center and be shuttled to and from the project site.  KS would coordinate with the 
shopping center management to schedule and implement such service, and assistance using either 
hired off-duty police officers or other KS staff or volunteers would be utilized as part of the traffic 
control plan.   
 
Visitor Education Program with Managed Access 
 
The Heritage Center would be programmed to accommodate about 200 visitors per day during 
normal business hours (8:00 a.m. to 5:00 p.m.), every day except for certain holidays.  The purpose 
for this center is to manage access within the property for visitors wanting to visit the cultural 
resources (e.g. heiau).  Although the demand by the public for visiting this site may be greater, KS 
needs to manage access and the number of visitors allowed daily to: 1) maintain the integrity and 
intrinsic values of cultural sites; 2) maintain the integrity of the overall on-site experience; 3) prevent 
conflicts with educational and cultural activities occurring throughout the day; and 4) manage 
security, safety, and discretion for learners and practitioners.   
 
A more robust and formal visitor education program is slated to be developed as a later phase of this 
project as part of the design phase and construction of the Heritage Center.  The concept planned is 
for visitors interested in the property to be led on docent tours to view areas, and learn about the 
natural and cultural resources present.  Pedestrian paths with signage would be established from the 
Heritage Center leading visitors to designated viewing areas of the heiau.  Visitors would be required 
to stay within designated areas and paths.  Access to the beach would not be allowed from these 
managed paths since a public pedestrian path is provided along the southern boundary of the 
property for that purpose.  The Heritage Center would have staff responsible for coordinating 
aspects of this managed access within the property for visitors.  An example of what a typical 
experience envisioned would be is summarized below.  

1. Visitors would enter at the main gate, receive a flyer, and be directed to the Heritage 
Center parking area.  They would be able to register for tours, if not already registered.   

2. They would receive information about the property and cultural resources, and be able 
to view cultural artifacts and displays.   
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Exhibit 2.5  Mauka View of Planned Public Shoreline 

Access Corridor Inside (Left) of Property Fence 

3. Visitors would then assemble at a designated area and proceed on their tour (e.g. 60 
minutes) of the natural and cultural resources at the property. 

4. Once the tour is complete, visitors would return to the center before leaving the 
property.    

 
Information about the property could be made available on the internet via a website along with 
supporting other social media sites promoting tourism and information on the island.  The Heritage 
Center website would provide information on hours and days of operation, location information, 
activities offered, special events, and other pertinent information to inform the visitor of the 
experience offered and expectations.  Details of such a program and the procedures for signing up 
for tours would be developed in the future during the design phase for this center.   
 
Public Shoreline Access  
 
A public pedestrian path providing shoreline access 
to the beach area at the southern half of the 
property would be provided.  A 10-foot-wide 
pedestrian path down to the beach would be located 
along the southern boundary of the project site, 
within the KS property and along an existing 
property fence near the existing Hale Wa‘a shed (see 
Exhibit 2.5).  This public access would extend from 
the 10-stall public parking lot proposed off Ali‘i 
Drive.  The Keauhou-Kona Surf and Racquet Club 
property also has a pedestrian path to the shoreline 
of off Ali‘i Drive approximately 550 feet south of 
the project site serving their development.   
 
The parking lot would be open every day during 
normal daylight hours.  Further details on managing 
the operation of this public access would be 
developed during the project’s design.  A gate will 
be provided at the parking lot driveway entrance to 
close access at the end of the day.  Lateral public 
access would be allowed along this sandy beach from the public pedestrian path north up to Hale O 
Papa Heiau.  This heiau has a 25-foot buffer, and signage would be provided to notify the public to 
respect this buffer around the historic site.  Signage would be provided at the northern end of the 
project site bordering Kahalu‘u Beach Park to notify the public that a public access is provided at 
the southern end of the property.  Figure 2.4 conceptually shows the locations for these public 
access areas. 
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Interim Managed and Public Shoreline Access  
 
The Heritage Center would be developed as a later phase in the project after first redeveloping the 
site with core facilities to support the ‘āina-based educational programs.  Therefore, managed access 
within the property for visitors is planned to occur under the current process previously discussed 
under Section 1.4.  This involves visitors checking in at the main gate, receiving a flyer informing 
them of the site and designated areas for access, and then being able to walk on their own to visit 
the heiau.  Security would be monitoring activities to ensure visitors follow procedures.   
 
Once the Multi-Purpose Building is completed, visitors checking in at the main gate would then 
probably be directed to an office at this building.  Visitors would then be able to check in, receive a 
flyer and information, and then proceed on their own to visit the heiau.  This would serve as the 
main interim managed access program until the Heritage Center is constructed.   
 
Until the public shoreline access is completed on the southern end of the property, those individuals 
wanting to access the sandy beach would also follow the current process in place as previously 
discussed (Section 1.4).  They would check in at the main gate, and then be allowed to proceed to 
the beach following a designated path.  Once the public access path is constructed, shoreline access 
would not be permitted through the main gate.  Security at the main gate will redirect the public to 
the designated shoreline access path at the south end of the property.   
 
During demolition of the KBR, public access to the beach and to view the heiau will be restricted.  
The contractor will need to secure the area for construction activities and to ensure public safety.  
Therefore, this access will inevitably need to be temporarily restricted.  Security at the main gate will 
monitor activities and notify the public.  Signage would also be provided at the main driveway 
entrance to inform the public of this temporary situation.   
Construction activities associated with site’s redevelopment would also result in access being 
restricted on a temporary basis.  This would primarily be associated with construction of the Multi-
Purpose Building, Hālau, new entry and bus drop-off area, and other site development (e.g. drainage, 
utilities).  Public access should be available through the main gate during construction of facilities 
and site improvements planned on the southern half of the property (e.g. Hale Ho‘omaha).  
Construction of the public shoreline access on the south end is planned to be included in the earlier 
phases of the property’s redevelopment to minimize time associated with this temporary restriction.  
Further details on access and timeframes would be developed during the design phase of this 
project.   
 
2.2.4 Restoration Activities 
 
Restorations activities will continue on the property to supplement other restoration activities 
completed for Ke‘ekū Heiau and Hapaiali‘i Heiau.  This will include restoration of Kapuanoni 
Heiau, finishing restoration work at Makoleā Heiau, and restoration activities at Po‘o Hawai‘i pond.  
Restoration of Kapuanoni Heiau would involve work within the lagoon and nearshore waters, and 
design plans for this heiau restoration would be developed in the future.   
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Landscape restoration would similarly be implemented on the property to remove non-native and 
invasive plants and trees along with diseased trees.  Native plants and trees will be used as part of 
landscape restoration and improvements implemented on site.  Such plants would also support both 
educational and cultural practitioner activities.   
 
2.2.5 Project Phasing and Estimated Costs  
 
Proposed improvements can be implemented once this environmental review process is completed 
and applicable land use entitlements are obtained.  Necessary ministerial permits would be required 
as part of the design implementation phase.  This environmental review and entitlement process are 
planned to be completed by the middle of 2015.   
 
The first phase of implementation for this project would be the demolition of the hotel.  
Construction activity is projected to start by the summer of 2015 and be completed in 2016.  The 
next major development phase would be developing final design plans and construction of building 
improvements along with implementing site and infrastructure improvements (e.g. water, sewer).  
Individual buildings are planned to be implemented in phases over a 10-year period subject to 
available funding and program priorities.  Therefore, the estimated completion date for all these 
improvements is about 10 years, or by 2023.   
 
The estimated construction cost for the demolition of the hotel is about $11.5 million.  The 
estimated cost for construction of the buildings and site work is about $22.8 million.  Therefore, the 
total cost for this project including demolition of the KBR is about $34.3 million.   
 
2.2.6 Listing of Permits and Approvals 
 
A listing of required discretionary land use approvals and ministerial permits for this project is 
provided. 
 
Federal Permits and Approvals 
 
U.S. Department of Army, Corps of Engineers 

● General Permit (Nationwide Permit) 
● Section 106 Consultation, National Historic Preservation Act 

U.S. Fish and Wildlife Service 
● Section 7 Consultation, Endangered Species Act 

U.S. National Marine Fisheries Service 
● Section 7 Consultation, Endangered Species Act 
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State of Hawai‘i Permits 
 
Department of Health 

● National Pollutant Discharge Elimination System (NPDES) Individual Permit - 
Construction Activities  

● Section 401 Water Quality Certification, Clean Water Act 
● Construction Noise Permit 

Board of Land and Natural Resources 
● Special Use Permit 

Department of Land and Natural Resources, Historic Preservation Division 
● Chapter 6E, HRS, Historic Preservation Review 

Department of Business, Economic Development and Tourism, Office of Planning 
● Coastal Zone Management Act Consistency Determination 

 
County of Hawai‘i Permits 
 
Planning Commission 

● Special Management Area Use Permit 
Planning Department 

● Plan Approval 
Department of Public Works 

● Grading Permit 
● Building Permit 
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2.3 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION 
 
This section discusses alternatives to the proposed Kahalu‘u Ma Kai Project that were identified and 
considered.  Alternatives discussed include: 1) not implementing the redevelopment project, 
otherwise referred to as the “No-Action” Alternative; 2) adaptive reuse of the hotel building as part 
of the Kahalu‘u Ma Kai Project; 3) design modifications to the location of buildings and site 
development from what is currently proposed.   
 
These three alternatives are being eliminated from further consideration due to several factors that 
are discussed below.  The No Action Alternative would serve to establish baseline conditions 
(without project) to assess impacts resulting from the project.   
 
2.3.1 No Action Alternative 
 
The No-Action Alternative would entail KS not proceeding with the redevelopment of the project 
site as an educational complex.  Under this scenario, the northern half of the property would be re-
established as a resort with an operator that would need to be identified.  The southern half of the 
property would continue to be used by KS for limited educational and cultural programs that are 
currently on-going.   
 
This alternative was eliminated from consideration because it would not meet the purpose and need 
for the project.  The operation of the hotel would likely encounter problems similar to the former 
operation, and thus would not be an economically feasible long-term operation.  Evaluation of the 
resort’s recent operations determined that it had not been profitable for several years, and there were 
years of deferred maintenance required which the resort operator likely did not have the capital to 
address.   
 
Conflicts with Project Need and Objectives 
 
Continued use of the resort on the northern half of this property would conflict with KS’s overall 
mission and objectives for West Hawai‘i.  The KS goals and priorities of integrating and balancing 
multiple values (education, cultural preservation, economics, stewardship, and community), 
articulated in their strategic plan along with their Kahalu‘u Manowai Education Plan (KS, 2013), would 
not be served under this alternative.  The economic impracticality of a continued resort operation 
conflicts with both the educational emphasis identified for the site and the continued cultural 
preservation of this unique property.  Construction of the KBR over 40 years ago resulted in the 
demolition of portions of the Kapuanoni Heiau.  Restoration of this heiau is of upmost importance 
and cultural significance that would not be possible with the existing hotel and associated facilities.  
If the proposed project is not pursued, these objectives will not be met under this alternative.   
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The purpose and need for this project is twofold; 1) to support KS’s ‘āina-based educational 
approach by developing a world-class educational complex; and 2) serve as the piko for an 
integrated education delivery system in West Hawai‘i.  The presence of the property’s natural 
resources, historic sites, and cultural resources are essential to facilitate educational awareness of the 
environment, sustainability, and cultural practices, for which the project site is uniquely suited to 
support.  Continued resort use on half the project site would severely limit the implementation of 
the Kahalu‘u Mānowai Education Plan, and compromise learner development in cultural and natural 
resource management, sustainable living practices, and individual leadership growth.  Therefore, the 
purpose for the Kahalu‘u Ma Kai project would not be realized under this alternative.   
 
Continued Resort Use Not Economically Feasibility 
 
KS evaluation of the KBR property determined that it had not been profitable for at least the past 
six years, and the resort operator likely did not have the capital to address years of deferred 
maintenance.  Outdated facilities on the property contributed to the resort’s operational losses, and 
it was not able to compete with larger and more contemporary resort destinations such as Waikoloa 
and Hualālai.  It has been estimated that about $25 million in deferred maintenance costs would 
likely have been required to improve the resort’s aging facilities, and an additional $25 million 
needed to upgrade the resort to reach a “brand standard” as a resort on the Kona coast.  In addition, 
the following changes would have been needed to obtain a positive return on the investment:  

1. The average room rate would need to increase significantly (about $250 per night 
compared to a prior average rate of $150); 

2. The occupancy rate needs to average around 80 percent annually; and  
3. The operating costs need to be kept at 40 percent. 

 
With these changes to the operations, the expected return on investment would only be about 5.25 
percent, which is much too low for such a major investment in the property.  Additionally, 
maintaining 80 percent occupancy in such a competitive market given other resorts and visitor 
accommodations along the Kona coastline would likely be difficult to achieve.  Therefore, upgrading 
the resort to try to compete with other resorts on the Kona coast does not appear economically 
feasible.   
 
Need for Restoration of Project Site 
 
A significant change was needed at the project site or it would inevitably result in the hotel’s closure 
even if undertaken by another operator.  After several years of evaluating the rich cultural resources 
in the region, KS acknowledged the cultural significance of the project site, which resulted in a new 
approach to managing this property, focusing on education. 
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KS has taken a different approach in the region; to recognize and embrace the cultural significance 
and opportunities for education at various sites under its ownership.  This approach is noteworthy 
as KS has made the decision to “undevelop” a resort property, and in its place, provide a world-class 
educational complex.  This education complex will serve not only the beneficiaries of Princess 
Pauahi Bishop’s will, but also the current and future residents of West Hawai‘i, the Island of Hawai‘i, 
the State of Hawai‘i, and visitors as well.  This is reflected in the recent restoration of two heiau 
(Keekū and Hāpaiʻaliʻi) that was completed along the shoreline at the project site in 2009.  This 
restoration effort was a step in starting to correct (ho‘oponopono) what has long been an issue for 
this community and region.   
 
2.3.2 Adaptive Reuse of Hotel  
 
The Adaptive Reuse of Hotel Alternative would entail KS proceeding with redevelopment of 
portions of the project site to serve as an educational complex.  However, the existing hotel 
structure would remain and be reused as dormitories as part of the program.  Under this scenario, 
the southern half of the property could be redeveloped with some facilities to support educational 
activities and cultural programs.  An investment of about $25 million would likely be required to 
address deferred maintenance of the hotel, and additional funds would be needed to implement 
renovations needed to improve the functionality of facilities to serve as dormitories.   
 
This alternative was eliminated from consideration because: 1) it would not meet the purpose and 
need for the project; 2) it is incompatible with the desired low-impact site development and 
educational programming use of the property; and 3) it would not be financially feasible or prudent 
to fund the hotel’s renovation and operation to simply serve as a dormitory.   
 
Similar to the No Action Alternative, continued use of the hotel building structure would conflict 
with KS’s overall mission and objectives for West Hawai‘i, and impede implementing the core 
strategies in the Kahalu‘u Manowai Education Plan.  Continued use of the hotel structure contradicts 
with the ‘āina-based education approach KS is implementing at the project site.  The hotel is a 
remnant of Hawai‘i’s development history that overlooked cultural, historical, and environmental 
concerns, which resulted in impacts to the nearshore environment and portions of the Kapuanoni 
Heiau.  Restoration of the shoreline fronting the KBR and Kapuanoni heiau is of high 
environmental and cultural importance and significance.  These objectives would not be met under 
this alternative.   
 
The renovated hotel would also take up a large portion of the north half of the property, reducing 
the amount of available space to construct other educational facilities more in line with the ‘āina-
based approach that emphasizes the natural environment as a living classroom.  The large hotel 
structure would also be visually and culturally incompatible with the low impact site development 
intended for this project.  A portion of the hotel and its existing support columns would continue 
being located within the large tide pool and into portions of the Kapuanoni Heiau.   
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Finally, the need for over 300 dormitory rooms (reusing the hotel) on this site would be excessive 
and impractical from an operational standpoint.  The number of students camping overnight on the 
site is programmed for only up to 90 persons plus educators and support staff.  The size of the hotel 
exceeds the operational requirements of the educational mission.  The experience of sleeping in the 
renovated former hotel would also detract from the overall cultural experience intended for future 
learners.  Therefore, spending about $25 million to renovate the hotel is not financially prudent or 
feasible. Furthermore, potential operational costs to run and maintain such a large facility as a 
dormitory would drain economic resources and not be prudent or practicable.   
 
2.3.3 Modifications to Kahalu‘u Ma Kai Site Plan  
 
Three alternative schemes of the currently proposed conceptual site for the project were developed 
over a four month period in a series of charettes and meetings with stakeholders that included KS 
staff, educational partners, and community members.  Stakeholders were presented the three 
alternatives, and their input was solicited to identify preferences, opportunities, and constraints.  
Based upon this input, a hybrid of Schemes 2 and 3 was identified as a preferred plan.  Additional 
discussions with stakeholders were held to further refine the site plan and ensure a high degree of 
support by the stakeholder group.  This resulted in the project’s proposed conceptual site plan 
identified as “Mālama.”  These alternative schemes are identified below and shown on Figures 2.5 to 
2.7.   
 
Scheme 1.  “Ke‘ahu‘ula”: A sacred boundary, in the form of a Hawaiian cape, preserves the central 
area as a clear and pure open space, positioning the Halau as the center of the space.  
 
Scheme 2.  “Lōkahi”: Develops an experience where the visitor/user transitions from a state of 
modernity to pre-western contact via environmental changes in experience and procession.  The 
scheme provides an experience of old vs. new.  Programmatically, the Camping Hale and Multi-
Purpose Building were split apart in this scheme.   
 
Scheme 3.  “Ho‘i Ho‘i”: This scheme peels off the existing layers of the modern built environment 
to reveal and restore the original natural state of the ‘āina, close to or similar to how the ‘āina once 
was.  It restores the sacredness of the site by minimizing site disturbance and planning for all new 
construction to occur on previously developed areas.  In this scheme, Hale Ki‘i is repositioned at the 
north end of the site near the Camping Hale/Multi-Purpose Building.  
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CHAPTER 3 
DESCRIPTION OF AFFECTED ENVIRONMENT 
 
 
This chapter describes the existing environment that would be affected by the Kahalu‘u Ma Kai 
project.  The existing natural environment and resources present on the property along with the 
infrastructure and public facilities serving the site and surrounding area are described.   
 
3.1 GEOGRAPHY, TOPOGRAPHY AND SOILS 
 
Climate 
 
The State of Hawai‘i climate is relatively moderate throughout the island chain, although some 
differences in these conditions may occur from one location to another due to the mountainous 
topography associated with each island.  Annual and daily variation in temperature depends to a 
large degree on elevation above sea level, distance inland, and exposure to the trade winds.  The 
topography of the island of Hawai‘i is dominated by the great volcanic masses of Mauna Loa (13,653 
feet), Mauna Kea (13,796 feet), and of Hualālai, the Kohala Mountains and Kīlauea.  The island 
consists entirely of the slopes of these mountains and of the broad saddles between them.  
 
The annual and daily variation of temperature depends to a large degree on elevation above sea level, 
distance inland and exposure to the trade winds.  Average temperatures at locations near sea level 
generally are warmer than at higher elevations.  At the Old Kona Airport, located approximately 12 
miles north of the project site, average daily minimum and maximum temperatures are 67 degrees 
Fahrenheit and 83 degrees Fahrenheit, respectively.  Temperatures at the project site located along 
the coastline are similar. 
 
Nearly the entire western coast of the island is sheltered from the trade winds by high mountains, 
except when unusually strong tradewinds sweep through the saddle between the Kohala Mountains 
and Mauna Kea.  Due to wind shadow effects caused by the terrain, winds in the project area are 
predominantly light and variable.  Local winds such as land/sea breezes or upslope/down slope 
winds dominate the wind pattern for the area.  During the daytime, winds typically move onshore 
because of sea breeze and upslope effects.  At night, winds generally are land breezes that move 
down slope and out to sea.  During winter, occasional strong winds from the south or southwest 
occur in association with the passage of winter storm systems (B.D. Neal & Associates, 2013). 
 
Rainfall in Hawai‘i is highly variable depending on elevation and location with respect to the trade 
winds.  The climate of the project area is somewhat wetter than might be expected for a leeward 
location due to the persistent onshore and upslope movement of marine air resulting in rainfall 
during afternoons and evenings.  Available information from a Hōlualoa Beach weather station 
(about 3 miles north of the project site) had a mean annual rainfall of about 30 inches, with each 
month registering about 2 to 3 inches (WRCC, 2013).   
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3.1.1 Geography 
 
The Island of Hawai‘i is the largest of the State’s eight major islands, and has a total area that 
exceeds the rest of the other island areas combined.  Geologically, this island is the youngest in the 
Hawaiian Archipelago with rocks from its earliest volcano indicating an age of about 700,000 years.  
In contrast, Kaua‘i is over 5 million years old.  Five shield volcanoes formed the Island of Hawai‘i: 
Kohala, Mauna Kea, Mauna Loa, Hualālai, and Kīlauea.  Kohala is considered extinct, Mauna Kea 
and Hualālai are considered dormant, and Mauna Loa and Kīlauea are active volcanoes (Fukunaga 
and Associates, Inc., 2010).   
 
Because of the highly pervious nature of many of the surface rocks, the island has only a limited 
number of perennial streams.  These streams are found on the eastern (or windward) slopes of 
Mauna Kea and Kohala Mountain.  A few streams flow perennially in their upper reaches but lose 
their water flowing over the permeable ground well before reaching the coast.   
 
There is little evidence of extensive coastal-plain sedimentation and of deep erosion, except in the 
northeastern slopes of the Kohala and Mauna Kea mountains.  As a result, sedimentary materials are 
sparse and scattered.  They include alluvium, talus, dune and beach deposits, and glacial deposits on 
Mauna Kea (Fukunaga and Associates, Inc., 2010).   
 
3.1.2 Topography 
 
The topography associated with most of the project site is generally level, and gently sloping from 
Ali‘i Drive toward the shoreline in a western direction.  Much of the area has been previously 
modified as part of the development of the KBR and Kona Lagoon Hotel.  Elevations at the site are 
greatest along Ali‘i Drive starting at an elevation of about 15 feet above mean sea level (AMSL) to 
the north (near Kahalu‘u Beach Park), increasing to about 25 to 27 feet AMSL near the center of the 
site, and then decreasing to 25 feet AMSL at the southern end.  Being a shoreline parcel, elevations 
then decrease to 0 feet AMSL at the shoreline.  The property generally slopes towards the ocean at a 
grade of between 4.0 to 4.4 percent.   
 
There are no perennial or intermittent streams or large drainageways routed through the site.  The 
property does have other distinctive site features consisting of large tide pools fronting the KBR 
hotel and existing tennis courts that are bounded by rock walls on the mauka side (Exhibit 3.1).  The 
Po‘o Hawai‘i anchialine pond is located on the northern end of the site at the 4-foot elevation 
situated between the KBR hotel and Kalani Kai structure.  Another small anchialine pond is located 
between the KBR hotel and tennis courts in a heavily landscaped area at the 6-foot elevation.    
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Exhibit 3.2  South Beach Section of Property 

Exhibit 3.1  Existing Tide Pools 

The south beach section of the project site 
has a slight slope down toward the ocean 
(Exhibit 3.2).  The grade change in this area 
is about 18 percent from the grassed area (8 
feet AMSL) to the ocean.   
 
3.1.3 Soils 
 
The U.S. Department of Agriculture 
(USDA) Natural Resources Conservation 
Service classifies soils of the project site as 
comprised of: 1) Lava Flows, Pāhoehoe; and 
2) Punalu‘u Series association of soils.  The 
majority of the project site is designated as 
Lava Flows while the northern end of the 
project site has the Punalu‘u Series.  Figure 
3.1 shows the soils classification for the 
project site.   
 
A description of this soil type based upon 
the Soil Survey of Island of Hawaii, State of 
Hawaii (SCS, 1973) study is provided below.   

● Punalu‘u, Extremely Rocky Peat, 
6 To 20 Percent Slopes, (rPYD).  
The Punalu‘u series consists of 
well drained, thin organic soils 
over pāhoehoe lava bedrock.  
These soils are gently sloping to 
moderately steep.  A 
representative profile shows the surface layer as black peat about 4 inches thick, and 
underlain by pāhoehoe lava bedrock.  The permeability of peat is rapid, while the 
pāhoehoe lava is very slow, although water moves rapidly through the cracks.  Runoff is 
slow, and erosion hazard is slight.   

● Lava Flows, Pāhoehoe (rLW).  This lava has a billowy, glassy surface that is relatively 
smooth.  Pahoehoe lava typically has no soil covering and is typically bare of vegetation 
except for mosses and lichens.  In areas of higher rainfall, scattered ‘ōhi‘a trees, 
‘ōhohielo berry, and ‘a‘ali‘i have gained a foothold in cracks and crevices.   

Soils on the project site have been modified considerably as part of the resort’s construction, and 
thus current soil conditions do not reflect typical Pāhoehoe lava characteristics.  Much of the project 
site has been modified to allow for extensive landscaping with grass and other vegetation along with 
creating foundations for building structures, pavement, etc.   
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3.2 NATURAL HAZARDS 
 
This section addresses natural hazards that may be applicable to the project which consist of 
earthquakes, lava flows, hurricanes, tsunami flooding hazards, and sea level rise.   
 
3.2.1 Earthquake Hazards 
 
Earthquakes in the State are mainly associated with volcanic eruptions resulting from the inflation or 
shrinkage of magma reservoirs beneath the surface of the earth, which shift segments of the 
volcano.  Volcanism is the source of energy for approximately 95 percent of the earthquakes on the 
Island of Hawai‘i.  The central region of the State encompassing Maui and O‘ahu has seismicity 
generally related to tectonic activity on the seafloor near the Hawaiian Islands (USGS, 2002).   
 
The Island of Hawai‘i experiences thousands of earthquakes each year, however, most are so small 
that they can only be detected by instruments.  There are some earthquakes strong enough to be felt, 
and a few cause minor to moderate damage.  Most of this island’s earthquakes are directly related to 
volcanic activity, and are caused by the movement of magma within Kīlauea or Mauna Loa.  A few 
quakes are related to movements along fault zones located at the base of the volcanoes or deeper 
within the crust.   
 
Seismic tremors on the island have caused ground cracks, landslides, ground settlement, tsunami, 
and mudflows.  Strong earthquakes of magnitude 5 or higher on the Richter Scale can cause 
property damage and endanger lives.  The locations of larger damaging earthquakes of magnitude 6 
or greater since 1868 on the Island of Hawai‘i have generally occurred on the southern half of the 
island primarily on the eastern end.  The most recent large earthquake occurred in October 2006 
with a magnitude of 6.7 at a distance of 10 miles north-northeast of Kailua-Kona (USGS, 2012).  
Exhibit 3.3 graphically shows the history of larger earthquakes in the State up to 2002.  The seismic 
risk for the entire Island of Hawai`i is Zone 4 Seismic Probability Rating (Uniform Building Code, 
Appendix Chapter 25, Section 2518).  Zone 4 areas are at risk from major earthquake damage, 
especially to poorly designed and/or built structures.  
 
3.2.2 Lava Flow Hazards 
 
The U.S. Geological Survey completed a mapping program to determine the history and severity of 
the Island of Hawai‘i’s volcanic hazard.  Volcanoes in Hawai‘i erupt either at their summits where 
lava collects, and may over-flow from craters called calderas, or along their flanks through fractures 
called rift zones.  The hazard is associated with lava flows, explosive eruptions, airborne lava 
fragments, poisonous and corrosive volcanic gases, and ground cracks and settling.  Lava flows 
rarely endanger human life, however, loss of property and economic devastation are the most 
frequent consequences.  At the coastal zone with diminished slope in topography, flowing lava tends 
to slow and spread laterally causing damage along the shoreline (USGS, 2002). 
 



 Kamehameha Schools 
CHAPTER 3 Kahalu‘u Ma Kai Project 
NATURAL ENVIRONMENT Draft Environmental Assessment 
 

3-6 

Exhibit 3.3  History of Volcanic and Seismic Hazards (USGS, 2002) 

Exhibit 3.4  Lava Flow Hazard Map (USGS 2002) 

 
A lava flow hazard zone map divides the island into 
zones ranked from 1 through 9 based on the 
occurrence probability of lava flows, with 1 indicating 
the greatest risk and 9 the least.  Based upon this map 
shown on Exhibit 3.4, the project site has a hazard zone 
rating of 4.  Zone 4 areas have experienced 1 to 5 
percent lava coverage since 1800 and less than 15 
percent coverage in the last 750 years.  It includes all of 
Hualālai, where the frequency of eruptions is lower than 
Kīlauea and Mauna Loa (USGS, 2002). 
 
3.2.3 Hurricane Hazards 
 
Hurricanes are one type of tropical cyclone affecting the 
State that also include tropical storms and tropical 
depressions.  Hurricanes are tropical storms with winds 
equal to or greater than 74 miles per hour.  They have 
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Exhibit 3.5  Major Storm Tracks (USGS, 2002) 

affected every island and can cause major damage and injury usually resulting from high winds, 
marine over-wash, heavy rains, and other intense small-scale winds and high waves.   
 
Between 1970 and 1992, 105 tropical cyclones were identified in the central Pacific region resulting 
in an average of 4.5 storms per year.  Not all of these storms directly pass thru the State, and actual 
hurricane strikes on the Hawaiian 
Islands are relatively rare in the 
modern record.  Exhibit 3.5 
graphically shows the paths of 
hurricanes affecting the Hawaiian 
Islands.  More commonly, near-
misses generating large swells and 
moderately high winds causing 
varying degrees of damage are the 
result of hurricanes passing close to 
the islands.  The greatest threat 
related to hurricanes is due to 
water-level rise from wave forces 
rather than wind forces.  All coastal 
areas of the State are equally 
vulnerable to hurricane impacts, and 
the only mitigating variables are 
local in nature (e.g. slope, elevation, 
geology, offshore barriers) (USGS, 
2002).   
 
3.2.4 Tsunami and Flood Hazards 
 
Tsunami Hazards 
 
Tsunamis are caused by a sudden movement of the seafloor that generates a series of waves which 
travel across the ocean until they reach a coastline.  Seafloor movements may include faulting, 
landslides, or submarine volcanic eruptions.  Landslides originating either under the sea or above sea 
level and then sliding into the water may also generate a tsunami.  Tsunamis manifest themselves as 
either large breaking waves, often largest around headlands where they are concentrated by wave 
refraction, or as rapidly rising sea level like a flooding tide.  The high degree of volcanism and 
seismic instability in and around the Pacific Ocean has contributed to a history of tsunami 
occurrences.   
 
The coastline of the Hawaiian Islands is under the continuous threat of tsunami inundation because 
this region is one of the most geologically active regions on Earth.  The geography of the shoreline 
often plays an important role in the form of the tsunami.  Tsunami waves may be very large in an 
embayment, actually experiencing amplification in long funnel-shaped bays.  Fringing and barrier 
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reefs, along with protective structures such as the jetties and breakwaters, appear to have a 
mitigating influence on tsunamis by dispersing the wave energy (USGS, 2002).  The project site has a 
broad basaltic bench along the coastline about 725 feet wide that extends from the shoreline to the 
outer shoreline cliff face.   
 
The coastline between Kailua-Kona and Kealakekua Bay has recorded tsunami run-up heights from 
a low of 2 feet (1952) up to 16 feet (1960) (USGS, 2002).  In March 2011, a tsunami was generated 
from a large earthquake generated off of Japan which affected the entire State.  Recorded tsunami 
run-up heights at Keauhou Bay from that tsunami ranged from about 2 to 3.5 feet in height 
(NOAA, 2014).  The tsunami evacuation zone designated at the project site extends to the area 
slightly inland (mauka) of Ali‘i Drive.   
 
Flood Hazards 
 
Floods caused by heavy rainfall and strong winds normally occur during the winter months.  
However, historic rainfall data for this leeward coastline shows the most frequent rainfall generally 
occurs during the summer (May to July) with July having the highest average (3.02 inches) (WRCC 
2013).  Overall, annual rainfall along this coastline is fairly low reducing the potential for flooding.  
However, the project site is subject to flooding hazards associated with wave action with a large 
portion of the property situated within the flood zone.   
 
Figure 3.2 shows the flood zones present within the property based upon Flood Insurance Rate Map 
(FIRM) information from the State’s flood hazard assessment tool.  As shown on this figure, much 
of the flood area is designated as Zone VE; that is the coastal flood zone with velocity hazard (wave 
action).  The remaining flood area is designated as Zone AE, 100-year flood with base flood 
elevations determined.  The remainder of the site is located in Flood Zone X, areas outside of the 
500-year floodplain.  Zone VE areas include much of the northern and southern sections of the 
property extending up to Ali‘i Drive, and encompasses the KBR hotel and some existing structures 
on the south end.  The Zone VE hazard area does not extend as far inland in the middle section of 
the project site, however, the Zone AE (100-year flood) hazard area does encompass most of these 
inland areas.   
 
However, the flood hazard lines do not match contours of actual ground conditions at the site based 
upon a topographic survey conducted.  Actual site conditions reflect elevations that could reduce the 
extent of the flood hazard areas shown for the site by the FIRM.  Consultation with the County’s 
National Flood Insurance Coordinator was conducted by Belt Collins Hawai‘i to address this 
situation, and the County decided that interpretation of flood boundaries will be determined by the 
County under Section 27-16(c) of the Hawai‘i County Code.   
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This code allows the Director of the County Department of Public Works (DPW) to make 
interpretations of the boundaries of special flood hazard areas.  The County determined that a 
detailed flood elevation study would not be required for this project; a Conditional Letter of Map 
Revision is not anticipated; and FEMA review and approval is not anticipated.  New construction 
and substantial site improvements will require compliance with the County’s floodplain management 
regulations (Section 27 of the County Code), and coordination with the County to interpret the 
specific boundaries of flood hazard areas.   
 
3.2.5 Sea-Level Rise 
 
Sea level in Hawai‘i and around the globe is rising due to ocean thermal expansion and the melting 
of ice sheets and glaciers.  These underlying causes of sea level rise are driven by climate change, and 
as the climate and the oceans continue to warm, it is projected that global mean sea levels will rise at 
an increasing rate over the next century and beyond.  Sea level rise can exacerbate the impacts of 
coastal hazards, and render low-lying coastal areas more vulnerable to inundation from tsunami, 
storm surge, and high water events.  Similarly, as sea levels and the adjacent landside water tables 
rise, coastal areas will experience drainage issues and an increased risk of flooding especially during 
heavy rainfall events.   
 
The Intergovernmental Panel on Climate Change has projected a global mean sea level rise ranging 
from 0.26 m (10.2 in.) to 0.98 m (38.6 in.) (IPCC 2013).  The Sea Level Rise and Coastal Land Use 
Policy Toolkit published by the University of Hawai‘i Sea Grant College Program in 2011 suggests, 
“the governor or state legislature should direct state agencies to incorporate a sea-level rise 
benchmark of 1-foot-by-2050 and 3-feet-by-2100 in planning and permitting processes and decision-
making” (CICAP 2011).  Based upon a model and flooding viewer available by the National Oceanic 
and Atmospheric Administration showing projected sea level rise, the area within the project site 
affected by a 1-foot rise would generally include only the area of the tide pools along the shoreline 
(http://www.csc.noaa.gov/digitalcoast/tools/slrviewer).   
 
This policy toolkit has identified three basic approaches to sea level rise adaptation: 

• Accommodation - Adjustment of an existing system to changing natural conditions (e.g., 
strengthening flood-proofing regulations or expanding hazard zones).  

• Protection - Hardening of a system in its existing location to withstand impacts from 
changing conditions (e.g., shoreline hardening such as seawalls and revetments).  

• Retreat - Relocating existing structures to avoid impacts. 
 
The project site generally slopes from Ali‘i Drive down towards the ocean, leaving the low-lying 
coastal areas most vulnerable as sea levels increase.  Currently these low-lying lands are occupied by 
native Hawaiian cultural sites, as well as the KBR hotel.  New facilities planned would be located a 
considerable distance away from the shoreline as part of efforts to adapt to sea level rise, and is 
discussed in Chapter 4.   
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3.3 HAZARDOUS MATERIALS 
 
A hazardous material inspection of the KBR hotel was conducted by EnviroQuest, Inc. between 
January and March, 2013.  The inspection’s objective was to determine the possible presence and 
location of asbestos-containing materials (ACM), lead-based paints (LBP), arsenic containing 
materials, polychlorinated biphenyl (PCB) containing fluorescent light ballasts, polychlorinated 
biphenyls containing oils, underground storage tanks (USTs), aboveground storage tanks (ASTs), 
and smoke detectors that would be disturbed by the building’s demolition (EnviroQuest, Inc., 
March 2013).  A summary of the inspection results is provided.  

1. Asbestos.  A total of 1,146 samples were collected from suspect asbestos-containing 
materials.  Sampling methodology followed the general guidelines for bulk asbestos 
sampling under Section 40, Part 763 (AHERA) of the Code of Federal Regulations 
(CFR) and Hawai‘i Administrative Rules (HAR) 11-501 and 11-502.  The laboratory 
analytical report determined that 131 of the 1146 samples were identified as ACM.  As a 
result, the ACMs must be removed prior to demolition of the hotel.   

2. Lead.  One hundred fifty three (153) surface measurements were collected from painted 
or coated materials; 61 paint chip samples were collected from painted or coated 
materials; and about 127 roof pipe vents with lead sheathing were observed on the 2nd 
floor roof and the main roof of the hotel building.  Sampling methods generally followed 
the “Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in 
Housing” published by the Department of Housing and Urban Development (HUD) in 
1995.  Four lead in paint measurements and two paint chip samples exceeded EPA 
guidelines for lead in paint.  The EPA does not require that lead paint and materials be 
removed prior to any renovation or demolition activity.  However, the requirements of 
the Occupational Safety and Health Administration (OSHA) and Hawai‘i Division of 
Occupational Safety and Health (HIOSH) would need to be complied with regarding 
worker exposure.  This requires workers being informed of the material containing lead, 
and receiving proper training under OSHA. 

3. Arsenic.  The interior and exterior of buildings were visually surveyed for suspect 
arsenic-containing materials.  Two composite samples from potential arsenic containing 
materials were collected from a 2nd floor roofing insulation and pressed wood wallboard 
from space used by local artists at the hotel.  Laboratory analysis determined the 
insulation and wallboard were not arsenic-containing materials.   

4. Polychlorinated Biphenyl (PCB) Ballasts.  The interior of the buildings were visually 
surveyed for fluorescent light fixtures, and about 10 percent were randomly selected to 
be a representative cross section of the property.   The light fixtures were dismantled to 
expose the ballasts for inspection to determine if they were marked with a 
manufacturer’s label of “No PCBs”.  About 60 light fixtures were examined, and no 
PCB’s containing ballasts were identified.   
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5. PCB In Oil.  One oil sample was collected from the oil reservoir in the elevator machine 
room, and submitted for analysis.  PCBs were not identified in the sample.   

6. Underground/Aboveground Storage Tanks (USTS and ASTS).  There is an out of use 
UST located in the northeast corner of the property.  Further research will be conducted 
during the project’s design to verify if the tank was removed and closed properly.  Two 
ASTs observed behind a fence on the northwest end of the hotel site were removed. 

7. Smoke Detectors.  A total of 616 individual smoke detectors were identified throughout 
the hotel building.  The smoke detectors may contain a small amount of radioactive 
source material.  Therefore, the smoke detectors should be collected and disposed of or 
recycled in accordance with state and federal guidelines prior to demolition.   

 
3.4 BOTANICAL RESOURCES 
 
Geometrician Associates conducted a botanical survey of the project site which included a full 
assessment of flora and vegetation.  The objectives of the botanical survey were to: 1) describe 
existing vegetation; 2) list all species encountered; and 3) identify threatened or endangered plant 
species.  This study is included in Appendix C of this document.   
 
The project area was surveyed in May 2013, and plant species identified in the field with special 
attention given to the possible presence of any federally listed threatened or endangered plant 
species.  Definitive identifications to at least the genus level were made for all but a few species.  
Those not identified were due to specimens being sterile or juvenile, however, these species were 
non-native ornamental or weed species.   
 
Existing Vegetation on Project Site 
 
The vegetation in fairly undisturbed littoral areas of Kona are described as strand vegetation, in 
which the flora consists of largely pantropical species that disperse in the ocean, are tolerant of salt, 
and do not often occur inland.  Early Hawaiian agricultural and residential activities, together with 
the spread of weedy plants and trees, have largely transformed these areas, although remnants of the 
original shoreline plants remain.  
 
The current landscape planting theme of the property is generally typical of resort hotels in the 
Kona area.  Some native plant material exists on site (very little), but most of the landscape is 
represented by commonly used non-native tropicals.  A distinctive feature of the landscape at 
Kahalu‛u is the collection of tropical palm trees on the property.  The southern half of the project 
site is generally open grass area now used by KS for Hawaiian cultural and educational activities.  
There are also a few small waste areas dominated by weeds within these former KLH grounds.  
Finally, the coastal fringe has natural or semi-managed littoral areas, and other areas that appear to 
contain wetland vegetation.  These areas are shown on Figure 3.3. 
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Most of the plants present on the project site are non-native species, with only 11 certain native 
species.  A full list of the roughly 150 plant species found in the surveyed areas is contained in Table 
1 of Appendix C.  Of the many non-native species present, some individuals are notable because of 
their size, beauty and general cultural significance, including Polynesian introductions such as 
coconut palms (Cocos nucifera), kukui (Aleurites moluccana) and kamani (Calophyllum inophyllum); 19th 
century introductions with special meaning in Kona, such as tamarind (Tamarindus indica); and later 
introductions that are especially scenic, including royal poinciana (Delonix regia).   
 
There were 10 indigenous (found in Hawai‘i as well as elsewhere) species which included the trees 
hala (Pandanus tectorius) and kou (Cordia subcordata); the shrubs ‘uhaloa (Waltheria indica) and naupaka 
(Scaevola sericea); the herbs akulikuli (Sesuvium portulacastrum) and pohinahina (Vitex rotundifolia); the 
vine pohuehue (Ipomoea pes-caprae); the fern ally moa (Psilotum nudum); and the sedges ahuawa 
(Mariscus javanicus) and Pycreus polystachyos.  There were also three (3) species likely to be indigenous 
consisting of: the trees hau (Hibiscus tiliaceus) and milo (Thespesia populnea), and the grass Chrysopogon 
aciculatus.   
 
Five (5) individual palms of the listed endangered plant species loulu (Pritchardia maideniana) were 
found on the project site.  Geometrician Associates also had a follow-up visit conducted by the 
Manager of the Amy B.H. Greenwell Ethnobotanical Garden in Captain Cook to confirm the 
identification and location of these specimens of the Pritchardia maideniana.  Figure 3.4 is a portion of 
an existing tree map that identifies the locations of the Pritchardia maideniana.  This species is federally 
listed as endangered and is almost extinct in the wild.  This species of palm is native to the 
Keauhou/Kahalu‛u area, and may have been a dominant plant in the area in pre-historic times.  
These endangered loulu palms (Pritchardia maideniana) were presumably planted as part of 
landscaping for the property. 
 

In general, the flora of the project area is not sensitive from a conservation biology perspective, as 
the property is essentially a garden consisting of mostly non-native ornamental plants that have 
mainly aesthetic value which are consistent with the site’s former resort use.  There were no other 
endemic species (found in Hawai‘i and nowhere else) identified on the project site.  No existing or 
proposed federally designated critical habitat is present on the property.  No other threatened or 
endangered species was observed on the property, and given the context of this environment, none 
are likely to be present.     
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Pritchardia Maideniana Description 
 
Pritchardia maideniana is a long-lived fan palm that can reach up to 33 to 82 feet (10 – 25 m) in height.  
It has a smooth, grayish trunk 6 to 12 inches in diameter.  It is one of 19 native species of the fan 
palm genus Pritchardia, distinguished by undulating, pale green and often yellowing blades, and 
almost round black fruits (seeds) (NTBG, 2014).  It’s crown typically contains 20 to 30 ascending, 
spreading, and sometime drooping leaves with the 3- to 4-foot-long and wide wavy and folded, 
diamond-shaped blades (Hodel, November 2012).   
 
It is typically grouped around brackish water ponds near sea level to scattered or grouped in dry to 
moist forest up to 2,300 feet elevation.  This range encompasses an area with a long history of 
intense human activity, and thus it is difficult to determine if individuals are natural and wild versus 
remnants of cultivated plants.  This palm played a significant role in Hawaiian culture and everyday 
life, and was probably commonly cultivated.  It was readily accessible, and utilized for several uses 
such as hats (leaves), food (fruits), and shelter (leaves) (Hodel, November 2012).   
 
3.5 AVIFAUNA AND FAUNAL RESOURCES 
 
Rana Biological Consultants conducted an avian and terrestrial mammalian survey of the project site, 
and this study is included in Appendix D of this document.  The primary purpose of the survey was 
to determine whether any species currently proposed for, or listed as threatened or endangered 
under either federal of State of Hawai‘i endangered species statutes are present within the project 
site.  Fieldwork was conducted in August 2013.  There is no federally delineated Critical Habitat 
present on or adjacent to the project site.   
 
3.5.1 Avian Survey 
 
Four avian count stations were sited across the project site, and a single eight-minute avian point 
count was made at each of the four count stations using binoculars and listening for vocalizations.  
The counts and subsequent searches of the site was conducted between 7:00 a.m. and 10:00 a.m. 
Time not spent counting the point count stations was used to search the remainder of the site for 
species and habitats not detected during the point counts.  
 
Avian Survey Results 
 
A total of 303 individual birds of 16 species, representing 12 separate families, were recorded during 
the station counts, and these species are identified on Table 3.1.  Two of the species detected are 
native species consisting of: 1) Pacific Golden-Plover (Pluvialis fulva), and 2) Wandering Tattler 
(Tringa inacana).  Both are indigenous migratory shorebird species.  The remaining 14 species are 
alien to the Hawaiian Islands.  No avian species currently protected or proposed for protection 
under either the federal or State of Hawai‘i endangered species programs were detected during the 
course of this survey.   
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Table 3.1 
Avian Species Detected Within the Project Area 

Common Name Scientific Name Status 
Relative 

Abundance 

 PHASIANIDAE - Pheasants & Partridges   

 Phasianinae - Pheasants & Allies   

Chicken (Domestic)  Gallus sp. D 0.25

 CHARADRIIFORMES  

 
CHARADRIIDAE – Lapwings & Plovers Charadriinae 

- Plovers  

Pacific Golden-Plover Pluvialis fulva IM 1.00

 SCOLOPACIDAE – Sandpipers, Phalaropes & Allies  

 Scolopacinae – Sandpipers & Allies  

Wandering Tattler Tringa incana IM 0.25
  COLUMBIFORMES   

 COLUMBIDAE - Pigeons & Doves  

Spotted Dove  Streptopelia chinensis A 2.00

Zebra Dove  Geopelia striata A 23.30
 PASSERIFORMES   

 ZOSTEROPIDAE - White  

Japanese White-eye  Zosterops japonicus A 8.00

 STURNIDAE - Starlings  

Common Myna Acridotheres tristis A 13.50

 THRAUPIDAE - Tanagers  

Yellow-billed Cardinal Paroaria capitata A 3.50

 EMBERIZIDAE - Emberizids  

Saffron Finch Sicalis Flaveola A 3.50

 CARDINALIDAE – Cardinals Saltators & Allies  

Northern Cardinal Cardinalis cardinalis A 3.00

 
FRINGILLIDAE - Fringilline and Carduline Finches & 

Allies  

 Carduelinae - Carduline Finches  

House Finch Haemorhous mexicanus A 6.50

Yellow-fronted Canary Serinus mozambicus A 0.75

 PASSERIDAE - Old World Sparrows  

House Sparrow Passer domesticus A 4.00

   

 ESTRILDIDAE - Estrildid Finches  

Lavender Waxbill Estrilda caerulescens A 1.0

Common Waxbill Estrilda astrild A 2.75

Java Sparrow  Padda oryzivora A 2.50
KEY: 
A Alien Species 
IM Indigenous Migrant – Native but not unique to Hawai‘i, migrant species that does not breed in Hawai‘i 
D  Domesticated – A species which is introduced and is not established in the wild on the Island of Hawai‘i 
Relative Abundance:  Number of birds detected divided by the number of count stations (4)
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As shown on Table 3.1, avian diversity was low, though in keeping with the habitat present on the 
site.  Three species accounted for 57 percent of all birds recorded during the station counts, and 
these were the Zebra Dove (Geopilia striata), Common Myna (Acridotheres tristis), and House Finch 
(Haemorhous mexicanus).  Zebra Dove was the most frequently recorded species, accounting for 31 
percent of the total number of individual birds recorded during station counts. 
 
3.5.2 Mammalian Survey  
 
The mammalian survey was conducted concurrently with the avian survey, and was limited to visual 
and auditory detection, coupled with visual observation of scat, tracks, and other animal sign.  A 
running tally was kept of all terrestrial vertebrate mammalian species detected within the site.  
 
Mammalian Survey Results 
 
All terrestrial mammals currently found on the Island of Hawai‘i are alien species, and most are 
ubiquitous.  The exception to this is the endangered Hawaiian hoary bat (Lasiurus cinereus semotus), or 
‘ōpe‘ape‘a as it is known locally.  The endangered Hawaiian hoary bat was not detected during this 
survey.  Although no Hawaiian hoary bats were recorded during this survey, this species is regularly 
seen foraging over the nearshore areas of the property on a seasonal basis.  This species is found in 
almost all areas in the mid-to-low elevation areas on the island that still maintain dense tree cover.   
 
Three terrestrial mammalian species were detected during the survey.  One dog (Canis familiaris) was 
seen on the property adjacent to the area along the southern boundary.  Three cats (Felis catus) were 
seen on the grounds of the KBR hotel, and several small Indian mongooses (Herpestes auropunctatus) 
were seen at various locations on the property.  
 
The findings of the mammalian survey are consistent with the location of the site, and the habitat 
present on it.  All of the terrestrial mammalian species recorded during this survey are alien and 
deleterious to avian and floristic components of the remaining native ecosystems present on the 
Island.   
 
Although no rodents were detected during the course of this survey, it is probable that the four 
established muridae known from the Island of Hawai‘i use resources within the subject site and 
within the general project area on a seasonal or temporal basis.  These rodents are the European 
house mouse (Mus musculus domesticus), roof rat (Rattus rattus), brown rat (Rattus norvegicus), and 
possibly the black rat (Rattus exulans hawaiiensis).  All of these introduced rodents are deleterious to 
native ecosystems and the native faunal species that are dependent on them. 
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3.6 AIR QUALITY 
 
B.D. Neal and Associates conducted an air quality assessment of the project, and this study is 
included in Appendix E of this document.  The study examined the potential short- and long-term 
air quality impacts that could occur due to the demolition of the existing KBR facilities and the 
construction and use of the proposed new facilities.   
 
Ambient Air Quality Standards 
 
Ambient concentrations of air pollution are regulated by both National and State ambient air quality 
standards (AAQS).  National AAQS are specified in Section 40, Part 50 of the Code of Federal 
Regulations (CFR), while State of Hawai‘i AAQS are defined in Chapter 11-59 of the Hawai‘i 
Administrative Rules.  National and State AAQS have been established 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 less than 2.5 microns (PM2.5)).  
The State has also set a standard for hydrogen sulfide (H2S).  National primary standards are 
designed to protect the public health with an “adequate margin of safety.”  National secondary 
standards, on the other hand, define levels of air quality necessary to protect the public welfare from 
“any known or anticipated adverse effects of a pollutant.”  Table 3.2 summarizes both the National 
and the State AAQS. 
 
Secondary public welfare impacts may include such effects as decreased visibility, diminished 
comfort levels, or other potential injury to the natural or man-made environment.  State AAQS are 
designed “to protect public health and welfare and to prevent the significant deterioration of air 
quality.”  Each of the regulated air pollutants has the potential to create or exacerbate some form of 
adverse health effect or to produce environmental degradation when present in sufficiently high 
concentration for prolonged periods of time.  The AAQS specify a maximum allowable 
concentration for a given air pollutant for one or more averaging times to prevent harmful effects.  
Averaging times vary from one hour to one year depending on the pollutant and type of exposure 
necessary to cause adverse effects.  In the case of the short-term (i.e., 1- to 24-hour) AAQS, both 
National and State standards allow a specified number of exceedances each year. 
 

Present Air Quality 
 
Present air quality in the project area is mostly affected by air pollutants from vehicular, industrial, 
natural and/or agricultural sources.  Table 3.3 presents an air pollutant emission summary for the 
Island of Hawai‘i for 1993.  The emission rates shown pertain to manmade emissions only, i.e., 
emissions from natural sources are not included.   
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Table 3.2 
State and Federal Ambient Air Quality Standards 

Air Pollutant 
Averaging 

Time 
Hawaii AAQS 

Federal (NAAQS)

Primary Secondary 

Carbon Monoxide (CO) 8-hour 

1-hour 

4.4 ppm 

9 ppm 

9 ppm 

35 ppm 

-- 

-- 

Lead (Pb) Quarter 

3-months 

1.5 µg/m3

-- 

1.5 µg/m3 

0.15 µg/m3 

1.5 µg/m3

0.15 µg/m3 

Nitrogen Dioxide (NO2) Annual 

1-hour 

0.04 ppm 

-- 

0.053 ppm 

0.100 ppm 

0.053 ppm 

-- 

Ozone (O3) 8-hour 0.08 ppm 0.075 ppm 0.075 ppm 

Particulate Matter <10 microns 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 0.035 ppm -- -- 

Sulfur Dioxide (SO2) Annual 

24-hour 

3-hour 

1-hour 

0.03 ppm 

0.14 ppm 

0.50 ppm 

-- 

-- 

-- 

-- 

0.075 ppm 

-- 

-- 

0.50 ppm 

-- 

Source:  State Department of Health, 2008 

 

Table 3.3 
Air Pollution Emissions Inventory for Hawai‘i Island, 1993 

Air Pollutant 
Point Sources 

(tons/year0 
Area Sources 

(tons/year) 
Total 

(tons/year) 

Particulate 30,311 9,157 39,468 

Sulfur Dioxide (SO2) 9,345 nil 9,345 

Nitrogen Dioxide (NO2) 4,054 8,858 12,912 

Carbon Monoxide 3,357 23,934 27,291 

Hydrocarbons 1,477 203 1,680 

Source: J.L. Shoemaker & Associates, Inc. Review, Revise and Update of the Hawai‘i Emissions Inventory Systems for the 
State of Hawai‘i. Final Report prepared for Hawai‘i Department of Health. 1996 

 
Much of the manmade particulate emissions originate from area sources, such as the mineral 
products of industrial and agricultural activities.  Manmade sulfur oxides are emitted almost 
exclusively by point sources, such as power plants and other fuel-burning industries.  Nitrogen 
oxides emissions emanate predominantly from area sources (mostly motor vehicle traffic), although 
industrial point sources contribute a significant share.  The majority of carbon monoxide emissions 
occur from area sources (motor vehicle traffic), while hydrocarbons are emitted mainly from point 
sources.  Based on previous emission inventories that have been reported for Hawai‘i, emissions of 
particulate and nitrogen oxides may have increased during the past several years, while emissions of 
sulfur oxides, carbon monoxide and hydrocarbons probably have declined. 
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The Island of Hawai‘i is unique from the other islands in the State due to the natural volcanic air 
pollution emissions that occur.  Volcanic emissions frequently affect the project area with the latest 
eruption phase of the Kilauea Volcano that began in 1983.  Air pollution emissions from volcanoes 
consist primarily of sulfur dioxide.  After entering the atmosphere, these emissions are carried away 
by the wind, and either washed out as acid rain or gradually transformed into particulate sulfates or 
acid aerosols.  Although emissions from Kilauea Volcano are more than 50 miles southeast of the 
project site, the prevailing wind patterns eventually carry some of the emissions into the Kona area.  
These emissions are present in the form of the volcanic haze (vog) which persistently hangs over the 
area. 
 
The only major industrial source of air pollution in the project vicinity is Hawai‘i Electric Light 
Company’s Keahole Power Plant, which is located about 10 miles to the north.  Air pollution 
emissions from power plant consist mostly of sulfur dioxide and oxides of nitrogen.  The project 
site is situated along Ali’i Drive, which sometimes carries moderate volumes of traffic.  Emissions 
from motor vehicles traversing this roadway, primarily carbon monoxide and nitrogen oxides, may 
affect local air quality at times. 
 
The State Department of Health (DOH) operates a network of air quality monitoring stations at 
various locations around the State.  An air quality monitoring site in Kealakekua area measures sulfur 
dioxide, and more recently (since 2008) particulate (PM 2.5) was also monitored at this site.  
Measurements of sulfur dioxide concentrations at this location from 2007 to 2011 were consistently 
low with annual average concentrations of 0.003 to 0.009 ppm (<30% of State and National 
standard), and there were no recorded exceedances of 3-hour and 24-hour AAQS.  The annual 
average particulate (PM 2.5) concentrations between 2008 and 2011 ranged from 12 to 21 µg/m3 
which exceeded the national annual standard (15 µg/m3).  The 24-hour concentrations ranged from 
21 to 37 µg/m3  which are slightly above or equal to the national standard of 35 µg/m3.  These higher 
concentrations of fine particulate are primarily due to volcanic emissions 
 
At this time, there are no reported measurements of lead, ozone, nitrogen dioxide or carbon 
monoxide in the project vicinity.  These are primarily motor vehicle related air pollutants.  Lead, 
ozone and nitrogen dioxide typically are regional scale problems.  Concentrations of lead and 
nitrogen dioxide generally have not been found to exceed AAQS elsewhere in the State.  
 
Therefore, except for persistent impacts from volcanic emissions (vog) and possibly occasional 
localized impacts from traffic congestion, the present air quality of the project area is believed to be 
relatively good.  The limited air quality data available for the area indicates that air pollution 
concentrations are generally within State and national air quality standards except for the standard 
for fine particulate, which is elevated due to vog. 
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Exhibit 3.6  State DOH Community Noise Control Standards 

3.7 NOISE 
 
D.L. Adams and Associates conducted a noise assessment study, and this report is included in 
Appendix F of this document.  The study examined the potential short-term noise impacts on 
surrounding uses that could occur due to the demolition of the existing KBR facilities.   
 
Noise Standards 
 
Various State and federal agencies have established guidelines and standards for assessing 
environmental noise impacts and set noise limits as a function of land use.  A brief description of 
common acoustic terminology used in these guidelines and standards is presented. 

1. State of Hawai‘i, Community Noise Control.  This regulation defines three classes of 
zoning districts and specifies corresponding maximum permissible sound levels due to 
stationary noise sources such as 
air-conditioning units, exhaust 
systems, generators, 
compressors, pumps, etc.  It also 
regulates noise related to 
agricultural, construction, and 
industrial activities, which may 
not be stationary.  The 
maximum permissible noise 
levels are enforced by the State 
DOHA for any location at or 
beyond the property line and 
shall not be exceeded for more 
than 10 percent of the time 
during any 20-minute period.  
The specified noise limits that 
apply are a function of the 
zoning and time of day as shown 
in Exhibit 3.6.   

2. Federal Transit Administration 
(FTA).  The FTA is a relevant 
guideline for assessing 
construction noise even though 
demolition of the KBR activities are not associated with mass transit.  This criteria takes 
into account the existing noise environment, equivalent sound levels (Leq) during 
construction activities, duration of the construction activities, and the adjacent land use.  
According to the FTA criteria shown below, there may be negative community reaction 
if noise levels are exceeded. 
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Federal Transit Administration Construction Noise Impact Threshold  

Land Use 
8-Hour Leq (dBA) 

Day (7:00 a.m. – 10:00 p.m) Night (10:00 p.m. – 7:00 a.m.)
Residential 80 70 

Commercial 85 85 

Industrial 90 90 

 
3. Community Response to Change in Noise Level.  Human sensitivity to changes in sound 

pressure level is highly individualized.  Sensitivity to sound depends on frequency 
content, time of occurrence, duration, and psychological factors such as emotions and 
expectations.  However, the 
ability of an individual to 
perceive changes in noise 
levels is documented, and the 
following guidelines shown 
permit estimation of an 
individual’s probable 
perception of changes in noise 
levels.  

 
 Another commonly applied criterion is the “community response scale” proposed by the 

International Standards Organization (ISO) of the United Nations.  The scale shown 
below relates changes in noise level to the degree of community response, and allows for 
direct estimation of the probable response of a community to a change in noise level. 
The values stated in these two tables are not regulatory requirements, but are very useful 
in assessing the human perception to changes in sound levels. 

 

Community Response to Increases in Noise Levels 

Sound Level Change (dB) Category Response Description 

0 None No observed reaction 
5 Little Sporadic Complaints 

10 Medium Widespread Complaints 
15 Strong Threats of Community Action 
20 Very Strong Vigorous Community Action 

 
Existing Noise Environment 
 
Continuous long-term (taken continuously over the course of multiple days) ambient noise level 
measurements were conducted to assess the existing acoustical environment in the vicinity of the 
project site.  These measurements establish a baseline for existing ambient noise levels in the area so 
that future noise levels can be estimated by adding noise levels generated from demolition activities.   
 

Average Ability to Perceive Changes in Noise Level 

Sound Level Change (dB) Human Perception of Sound
0 Imperceptible 
3 Just barely perceptible 
6 Clearly noticeable 

10 Two times (or 1/2) as loud 
20 Four times (or 1/4) as loud 
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Ambient noise level measurements were conducted on the northern and southern ends of the 
project site.  One sound level meter (Location 1) was located at the south end of the project site near 
the Keauhou-Kona Surf and Racquet Club, approximately 90 feet from Ali’i Drive.  Dominant noise 
sources included vehicular traffic from Ali’i Drive.  Secondary noise sources included wind and 
birds.  The second (Location 2) was located at the north end of the project site near the County’s 
Kahalu’u Beach Park.  The dominant noise sources at this location were park users and the parking 
lot.  Secondary noise sources included wind, birds, and surf.  
 
The ambient sound levels at Location 1 are typical of a rural environment, and vary with the time of 
day based on environmental noise sources (such as birds) and to a lesser extent, vehicular traffic 
volumes.  The ambient sound levels at Location 2 fluctuate based on environmental noise sources as 
well as noises from the park users at the beach and in the parking lot.   
 
The range of Leq (equivalent sound levels) during the day (7:00 a.m. to 10:00 p.m.) and night (10:00 
p.m. to 7:00 a.m.), along with average calculated day-night level, Ldn, are summarized for each 
location in Table 3.4 below.  Also included in the table is the range of Leq during typical 
construction hours (7:00 a.m. to 6:00 p.m.).  As shown on the table, the range of noise levels 
occurring during construction hours were within the 60 dBA for Class B zoning districts (e.g. 
Resort) with higher noise levels generated on the northern end of the project site next to Kahalu‘u 
Beach Park.   
 

Table 3.4 
Summary of Noise Measurement Results (dBA) 

Measurement Location 7 AM-10 PM 10 PM-7 AM 7 AM-6 PM Average 
 Leq Range Leq Range Leq Range Ldn

Location 1 – Near Keauhou-Kona Surf Club 48 - 57  44 - 52  51 - 57 58 

Location 2 – Near Kahalu’u Beach Park  48 - 64  46 - 56 49 - 60 58 

 
3.8 HYDROLOGY 
 
This section discusses the regional hydrology present in the project area, which includes ground 
water and surface water resources.    
 
3.8.1 Hydrogeological Resources  
 
The State DLNR, Commission on Water Resource Management (CWRM) established groundwater 
hydrologic units to provide a consistent basis for managing groundwater aquifers.  Under the State’s 
water resource protection plan, an aquifer coding system classifies the island’s aquifers to identify 
and describe these aquifers.  The system is comprised of Aquifer Sectors, and then Aquifer Systems 
located within these sectors (CWRM, June 2008).  The County Department of Water Supply (DWS) 
prepared an updated Water Use and Development Plan in 2010 which serves as a continuing long-
range guide for the water resource development in the County (Fukunaga, August 2010).   
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Exhibit 3.7  Aquifer Sectors Map (Fukunaga, 2010) 

The project site is located within the 
Hualālai Aquifer Sector Area (809), which 
includes the entire Hualālai shield volcano 
and is surrounded by Mauna Loa.  The 
sector area is divided into the Keauhou 
(80901) and Kiholo (80902) Aquifer System 
Areas along Hualālai’s main northwest-
southeast rift zone.  The project site is 
situated within the Keauhou aquifer sector 
as shown on Exhibit 3.7.  The total 
sustainable yield for the Hualālai aquifer 
sector is 56 million gallons per day (mgd).  
The Keauhou Aquifer System has a 
sustainable yield of 38 mgd, and the Kiholo 
Aquifer System has a sustainable yield of 18 
mgd.   
 
There are 65 production wells in the 
Hualālai sector area comprised of 21 
municipal, 18 irrigation, 1 industrial, and 25 
other wells.  High-level groundwater was 
encountered in the early 1990’s within the 
Keauhou system, which is reflected in the 
sustainable yield.  However, the extent to 
which it could be developed was not known.  Exploratory drilling at elevations above 1,600 feet msl 
encountered water elevations ranging from 25+ feet msl to 460+feet msl.  Notably, 10 of the 
municipal wells and 14 of the irrigation wells were drilled between 1990 and 2002, as this new 
resource was developed.  Growth in the area and the associated increase in demand for water 
supplies led to competition among large landowners/developers for the new sources of water supply 
and well sites.  With the help and partnership of the private sector, the CWRM collects data and 
continues to monitor groundwater in West Hawai‘i. 
 
The Hualālai sector’s existing water use was estimated to be 16.33 mgd, with agricultural use.  The 
County water system uses 9.45 mgd, and private-public water systems use 2.10 mgd.  The Keauhou 
system uses 12.02 mgd, which is well below the system’s sustainable yield.  The County water system 
uses 9.44 mgd, and private-public water systems use 0.48 mgd from this system.  (Fukunaga, August 
2010).   
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Exhibit 3.9  Wetland Area Within Property 

Exhibit 3.8  Southern View of Tide Pools 

3.8.2 Surface Waters 
 
Wai‘aha Stream is the only perennial stream in the area, due to the high permeability of the basaltic 
lava flows from Mauna Loa and Hualālai volcanoes in this region (Fukunaga, August 2010).  This 
stream is located in Holualoa over 4 miles well north of the project area.  Consequently, there are no 
perennial or intermediate streams running through the project site or in the immediate vicinity.  
Currently, storm water generated on-site infiltrates into the ground, and excess storm water runoff 
sheet flows toward lower lying areas on the property before eventually discharging into the ocean on 
the south end or into tide pools present on the property.   
 
A unique feature of the project site is the 
existence of a series of salt-water tide pools 
seaward (makai) of the property that 
extends over 600 feet from the shoreline.  A 
portion of the tide pool which fronts the 
former KBR hotel building was historically 
known as Ke‘alialia Lagoon.  These tide 
pools along the shoreline extend from 
Kahalu‘u Beach Park south past Ke‘ekū and 
Hāpaiali‘i Heiau, and stop at the southern 
end of the property (see Exhibit 3.8).  
Figure 3.5 identifies these tide pools along 
with other surface waters associated with 
the project site.   
 
There is also a wetland area present on the 
property that is situated inland from the 
tide pools and located between Ke‘ekū and 
Hāpaiali‘i Heiau, and makai of the tennis 
courts.  A low rock wall borders the inland 
portion of this wetland area.  Exhibit 3.9 
identifies this wetland area, and a 
delineation of this wetland is being 
conducted to define its boundaries. 
 
A large, walled anchialine water pond 
identified as Po‘o Hawai‘i is located just 
north of the hotel structure between the 
KBR hotel and Kalani Kai structure (see Figure 3.5).  This pond is somewhat rectangular in shape, 
and is about 7,700 square feet in size.  A small spring is also located just north of the tennis 
complex.   
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Exhibit 3.10  Transect Survey Locations 

3.9 MARINE RESOURCES AND WATER QUALITY 
 
Marine Research Consultants, Inc. conducted a marine water chemistry and biotic community 
structure assessment, and this report is included in Appendix G of this document.  A baseline 
marine assessment of the nearshore areas off the project site was conducted.  The baseline data 
collected depicts both qualitatively and quantitatively the existing physical, chemical, and biological 
setting of marine areas and water quality fronting the property. 
 
The project site is characterized by a unique set of marine tide pools that occur seaward of the 
shoreline (see Figure 3.5).  The nearshore marine biotic communities off the property consist of a 
well-developed and relatively undisturbed Hawaiian coral reef habitat.  The survey area encompassed 
approximately 2.25 miles of linear coastline, and extended from the shoreline to a water depth of 
approximately 65 feet.  
 
Survey Methods 
 
Three transect survey sites were established 
downslope (makai) of the property and are 
graphically shown on Exhibit 3.10.  
Transect 1 was located through the 
approximate center of the project site, 
originating at further mauka point of the 
tide pool complex, and progressing seaward 
(makai) into the ocean to a distance beyond 
the influences of land.  Transect 2 was 
located near the northern boundary of the 
property, originating at the most inland 
point of the tide pool adjacent to the KBR 
hotel structure and extending into the 
ocean.  Transect site 3 was located at the 
southern end of the property, and extended 
seaward from the highest wash of waves on 
the beach.  In addition to ocean transects, a 
sample was collected from a walled 
anchialine pond located between the KBR and Kahalu‘u Beach Park (Po‘o Hawai‘i).    
 
3.9.1 Description of Marine Biological Community 
 
All fieldwork was conducted in June 2013.  Tide pools were assessed by investigators walking the 
shoreline, while offshore reef surveys were conducted by SCUBA divers working from a boat.  
Benthic substratum types were delineated using a method for ground truthing remote sensing data. 
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The main structural composition of the marine area fronting the project site consists of a broad 
basaltic bench up to approximately 720 feet wide that extends from the shoreline to an outer ocean 
cliff face.  The elevation of the bench is approximately at sea-level, resulting in the flooding of low 
areas to form a complex of tide pools fed primarily by an incoming flow of seawater through tides 
and waves.  The largest tide pool is located near the northern end of the property.  In the 
approximate center of the property, water from the tide pools extend inland beyond the basalt 
bench into areas bounded by shrubbery, resulting in marshy estuarine habitats (wetland).  Along the 
southern end of the property, the bench disappears, and the shoreline consists of a steeply sloping 
coarse sand beach.  Figure 3.6 includes photos of these areas.   
 
Description of Offshore Marine Environment 
 
The basaltic bench terminates in a steeply sloping offshore cliff approximately 10 feet in height, 
which separates the basaltic bench from the open ocean.  Physical and biotic zonation of the 
offshore marine environment at this property generally conforms to patterns characterizing much of 
the west coast of the Island of Hawai‘i.  The zonation scheme consists of three predominant 
regions: 1) nearshore zone; 2) seaward of nearshore zone; and 3) outer boundary.  Figure 3.7 
includes photos of these three regions.   

1. Nearshore Zone.  Beginning at the shoreline and moving seaward, the shallowest zone 
is comprised of a seaward extension of the basaltic shoreline benches and cliff, along 
with rounded basaltic boulders that have entered the ocean after breaking off from the 
shoreline.  This nearshore zone is typically the most physically stressed area on the reef 
as it absorbs the majority of impact from breaking waves.  Coral cover in this zone is 
generally limited to flat encrustations of Porites, and sturdy hemispherical colonies of 
Pocillopora meandrina.  These species and growth forms are able to flourish in areas that 
are physically too harsh for most other species, particularly due to wave stress.  

2. Seaward of Nearshore Zone.  Seaward of the nearshore boulder zone, this bottom 
structure is composed predominantly of a wide, gently sloping reef bench, or platform 
that is composed primarily of accreted colonies of several species of a single genera of 
coral (Porites lobata, P. lutea and P. evermanni).  Several colonies of Porites were observed up 
to 10 feet in diameter, suggesting an age of about a century.  Over parts of the reef 
platform, colonies of P. lobata have merged, creating fused “supra-colonies” that 
completely cover the reef surface over several hundred square feet of area. 

  



Source:  Marine Research Consultants, Inc. (2014)

1. Shows origin of water chemistry Transect 1, located approximately 
in the center of the Kahalu‘u Ma Kai Project site.

2. Origin of Transect 2, located at shoreward end of tide pool with 
KBR hotel structure built over the tide pool.

3. Photo showing steeply sloping coarse sand beach abutting rocky 
intertidal bench off the southern portion of the project site.

4. Water surface illustrating flushing of tide pools with open ocean 
water carried by wave wash.  Rock structures serve as effective 
barrier to penetration of propelled sea water.

5. Photo shows shallow tide pools fronting the Hapaiali‘i Heiau off the 
center of the project site.

6. Bottom of tide pool consisting of coarse sand and rocks covered 
with a green film of microalgae.

Figure 3.6 - Photos of Shoreline Structural Composition
KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i
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Source:  Marine Research Consultants, Inc. (2014)

1. Bottom of tide pools on outer section of basalt shoreline platform 
fronting the project site.  Shows living colonies of reef corals, 
primarily of the green-colored Porites lobata.

2. Shows coral colonization of bottom tide pools on outer section of 
basalt shoreline platform fronting the project site.

3. Photo shows mid-depth area of reef platform with near total 
bottom cover of living corals, primarily of Porites lobata and P. lutea.

4. Shows large colony of Porites lobata on reef platform fronting the 
project site.

5. Shows outer reef platform terrace with near total bottom cover of 
living corals, with cover split between lobata colonies of Porites 
lobata and branching colonies of Porites compresa.

6. Finger of mixed Porites lobata and P. compressa extending into the 
reef slope rubble zone fronting the project site.

Figure 3.7 - Photos of Biotic Zones
KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i
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 Wave stress in this region is substantially less than in the shallower areas, and suitable 
hard substrata is plentiful which provides an ideal area for colonization of reef corals.  
The large size of individual colonies and near complete cover of the reef surface with 
living corals indicates that the area has not experienced a large-scale disturbance 
(destructive storm waves) in many decades.  As a result, the area is essentially a “climax” 
community with near complete coverage by a single competitively superior species.  
The widest assortment of species and growth forms are encountered in this region.   

3. Outer Boundary Zone.  At the outer boundary of the reef platform, bottom 
composition grades into a steeply sloping shelf break at a depth of approximately 66 
feet.  Above and below the shelf break, bottom cover is a mix of large lobed colonies of 
P. lobata, and an interconnected framework consisting of colonies of Porites compressa 
(finger coral).  These mats of finger coral extend into the rubble and sand plains at a 
depth of about 80 feet.  The entire reef platform, including both the reef platform and 
the reef slope zones, show no evidence of recent damage from storm waves, and as a 
result are essentially completely covered with living coral colonies.  No major storm 
events have occurred in Hawai‘i since Hurricane Iniki in 1992, about 19 years ago.  
Thus, coral communities have had a chance to proceed toward a climax successional 
stage, which can be considered nearly complete at this time. 

 
Description of Tide Pool Biotic Composition 
 
Biotic composition of the tide pools showed a marked gradation from the landward to seaward 
regions.  The landward areas, including the large open pond fronting the KBR structure, are 
essentially barren of macrobenthos, with bottom composition consisting of bare rocks, and a layer 
of fine sediment (see Figure 3.6).  This barren area corresponds to the locations of water sampling at 
Transect 2 where salinity was depressed at inland distances greater than approximately 330 feet from 
the shoreline.  Similar barren tide pools were encountered on Transect 1 about an equal distance 
from shore.   
 
At the approximate center of the basalt bench, corals began appearing in tide pools, with increasing 
density with distance seaward.  The predominant corals in the tide pools were Porites lobata, P. lutea, 
and Pocillopora meandrina.  Other species observed was Montipora flabellate, M. patula and Pavona varians, 
and Figure 3.7 included some photos of these colonies.  Of note was the occurrence of several 
donut shaped “microatolls” consisting of circular colonies of Porites.  The water depth in the tide 
pools is shallow, often less than 3.5 feet.  Thus, corals are restricted in upward growth, with the tops 
of the colonies killed likely from exposure to light, air and extreme high temperatures.  However, 
lateral growth of these colonies continues, forming the characteristic round colonies with vertical 
sides and dead center portions.  Other dominant biota in the tide pools consisted primarily of a 
variety of sea urchins, particularly the long-spined Echinothrix diadema.  No dominant macroalgae 
were observed in the tide pools.  
 
The distinct gradation of biotic composition of the tide pools is likely a response to several water 
quality constituents, which also show a distinct gradation in the area.  Because of groundwater input 
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and shallow depth, it is likely that the tide pool area is too “fresh” for most marine species.  Wave 
driven flushing of the ocean side of the basaltic bench appears to diminish rapidly with distance 
shoreward so that the most interior areas of the basaltic bench are subjected to limited water 
exchange.  As a result, the temperature of the shallow water in the back bench areas (mauka) may 
exceed the tolerance levels of marine organisms.  In the marshy back bench areas of Transect 1, an 
additional factor that may restrict the colonization by marine organisms may be the preponderance 
of the soft muddy floors of the tide pools.  
 
Quantitative Analysis of Coral Reef Community Structure 
 
A summary of the data analysis with photoquadrats of the coral reef structure generated from the 
marine survey is shown on Table 5 of Appendix G.  Eight (8) species of coral were identified, with a 
total coral cover of the bottom of about 58 percent.  Considering individual species, Porites lobata 
comprised the highest cover (34% bottom cover, 58% coral cover), while Porites compressa accounted 
for 15% of bottom cover and 26% of coral cover.  The third most abundant species was Porites lutea, 
accounting for 9 percent of bottom cover and 15 percent of coral cover.  
 
Hence, these three species of Porites, which are typically the most abundant on all Hawaiian reefs, 
accounted for about 57 percent of bottom cover and 98 percent of coral cover.  When considering 
non-coral bottom cover, the most abundant classes were bare limestone (21%), rubble (10%) and 
crustose coralline algae (2.6%).  In total, about 42 percent of the bottom cover consisted of non-
coral classes, while about 58 percent consisted of living coral. 
 
Quantitative estimates of the reef community structure based on the classification scheme were 
generated by converting the spectral signatures of satellite images into classes of coral cover.  Figure 
3.8 is a map color-coded to show seven combinations of the coral abundance classes.  Of the total 
mapped area of about 387 acres, the largest single type of bottom cover consists of coral cover 
between 70 to 90 percent of bottom cover, comprising about 57 percent of the area.  The next most 
abundant size class is 10 to 30 percent coral cover that occupies about 14 percent of the bottom.  
The class of bottom cover containing no coral occupies only about 2.76 percent of the bottom, 
while the highest coral cover class of 90 to 100 percent cover occupies about 5 percent of the 
bottom.     
 
3.9.2 Description of Motile Benthic Macrofauna 
 
The dominant group of motile macroinvertebrates observed on the reef was the sea urchins (Class 
Echinoidea).  The most common urchin is Echinometra matheai, which occurred in all reef zones.  E. 
matheai are small urchins that are generally found within interstitial spaces bored into basaltic and 
limestone substrata.  E. matheai were most abundant at the mid-reef.  
 
  



Figure 3.8 - Coral Coverage Map
KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i

Source: Marine Research Consultants, Inc
             (March, 2014)
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Echinostrephus aciculatus is another small urchin with thin spines that is found in bored holes on the 
reef surface.  Tripneustes gratilla, Echinothrix diadema and Heterocentrotus mammillatus are other species of 
urchins that occurred across the reef platform.  All of these urchins occur as larger individuals 
(compared with E. matheai) that are generally found on the reef surface, rather than within interstitial 
spaces. 
 
Sea cucumbers (Holothurians) observed during the survey consisted of three species: Holothuria atra, 
H. nobilis, and Actinopyga obesa.  Individuals of these species were distributed sporadically across the 
mid-reef and deep reef zones.  The most common starfish (Asteroidea) observed on the reef surface 
were Linckia spp.  Several crown-of-thorns starfish (Acanthaster planci), a potentially invasive species, 
were observed during field studies.    
 
The most common algae observed on the reef were the encrusting red calcareous algae (e.g., 
Porolithon spp., Peysonellia rubra, Hydrolithon spp.).  These algae were abundant on bared limestone 
surfaces, and on the non-living parts of coral colonies.  Crustose calcareous algae covered about 9 
percent of the reef surface.  Total algae cover comprised about 2.6 percent of the reef surface.  
While crustose algae were abundant, frondose algae were essentially absent from the reef surface in 
all zones.  The near complete absence of frondose algae noted at the project site is typical of the 
reefs of West Hawai‘i. 
 
3.9.3 Reef Fish Community Structure 
 
The reef fish community off the project site is typical of that found along most of the Kona Coast.  
Appendix G has a table with counts taken of reef fish.  A total of 854 fish, distributed among 24 
species, were observed.  
 
The two most numerous families were the Pomocentridae (damselfish) and Acanthuridae 
(surgeonfish) which comprised about 80 percent of the fish population.  Labrids (wrasses) and 
Chaetodonts (butterflyfish) were the next most abundant families comprising about 8 percent of the 
fish.  Hence, these four families accounted for about 88 percent of all the fish observed.  The most 
common individual species were the damselfish (Chromis ovalis, C. vanderbilti), yellow tang (Zebrasoma 
flavescens), and the goldring (Ctenochaetus strigosus).  
 
Distribution of the reef fish community structure indicated that abundance was not largely 
determined by the topography and composition of the benthos.  The number of species in terms of 
fish abundance per sampling site ranged from four to eight.  The number of individuals per site 
ranged from 14 to 96.  Fish distribution was not distinguishably different anywhere across the reef 
track as all of the sites contained substantial topographical relief in terms of coral structures and/or 
hard bottom.  The highest individual fish counts were attributable to the observance of large schools 
of an individual species, particularly the damselfish (Chromis ovalis).   
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The structure of fish community along the West Hawai‘i coastline can be divided into six general 
categories: 1) juveniles; 2) planktivorous damselfishes; 3) herbivores; 4) rubble-dwelling fish; 5) 
swarming tetrodonts; and 6) surge-zone fish.  
 
Juvenile fish belonged mostly to the family Acanthuridae (surgeon fish), with representatives from 
the families Labridae (wrasses), Mullidae (goat fish) and Chaetodontidae (butterfly fish).  Juveniles 
were most abundant in areas dominated by finger coral (P. compressa), or basalt boulders.  The 
complex habitat created by the spreading growth form of P. compressa provides shelter for small fish.   
 
Planktivorous damselfish, principally of the genus Chromis were abundant in all areas surveyed.  
Agile chromis (Chromis agilis) were very abundant along the outer edge of the shelf and in deeper 
water, whereas blackfin chromis (C. vanderbilti) was the primary shallow water species.  
 
Herbivores, primarily the yellow tang (lau‘i-pala, Zebrasoma flavescens) and goldring surgeonfish (kole, 
Ctenochaetus strigosus) were abundant.  On the shallower reef terrace, adult whitebar surgeonfish 
(maikoiko, Acanthurus leucopareius), orangeband surgeonfish (na‘ena‘e, A. olivaceus), brown surgeonfish 
(ma‘i‘i‘i, A. nigrofuscus) and parrotfish (uhu, Scarus spp.) were also observed occasionally.   
 
The inner surge zone along the wave-swept basalt terraces supported a large number of fish, 
principally herbivores such as surgeonfish (Acanthurus spp.) and unicornfish (mostly umaumalei, Naso 
lituratus).  Saddle wrasses (hinalea lau-wili, Thalassoma duperrey) were also abundant throughout all 
zones of the reef.  Black durgons (humuhumu-ele‘ele, Melanichthys niger) and pinktail durgons 
(humuhumu-hi‘u-kole, M. vidula) were also observed congregating in the water column over the reef 
platform. 
 
Overall, fish community structure at the project site is fairly typical of the assemblages found in 
undisturbed Hawaiian reef environments.  However, the lack of fish species that are prized as food 
fish suggests that the area has been subjected to significant amounts of fishing pressure.  
 
3.9.4 Endangered and Protected Species 
 
Several species of marine animals that occur in Hawaiian waters have been declared threatened or 
endangered by Federal jurisdiction.  The threatened green sea turtle (Chelonia mydas) occurs 
commonly along the Kona Coast, and turtles are frequently observed on beaches throughout the 
area.  The endangered hawksbill turtle (Eretmochelys imbricata) is known infrequently from waters off 
the Kona Coast.  Several green sea turtles were observed during the course of underwater surveys.   
 
Populations of the endangered humpback whale (Megaptera novaeangliae) winter in the Hawaiian 
Islands from December to April.  The survey was conducted in June, when whales are not present in 
Hawaiian waters.  
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The Hawaiian Monk Seal, (Monachus schauinslandi), is an endangered earless seal that is endemic to the 
waters off of the Hawaiian Islands.  Monk seals commonly haul out of the water onto sandy beaches 
to rest.  Thus, while there is no greater potential for haul out to occur at the project site’s beach than 
any other area, there is a probability that seals will haul out on these beaches.  No individuals were 
observed on the beach or in the water during the course of the survey.   
 
3.9.5 Water Quality Results 
 
Water quality parameters evaluated included the 10 specific criteria designated for open coastal 
waters under the State DOH’s Water Quality Standards (Chapter 11-54, HAR).  These criteria 
include: total nitrogen (TN), nitrate + nitrite nitrogen (NO3-+NO2-, hereafter referred to as NO3-), 
ammonium nitrogen (NH4

+), total phosphorus (TP), Chlorophyll a (Chl a), turbidity, temperature, 
pH, and salinity.  In addition, orthophosphate phosphorus (PO4

3-) and silica (Si) were also reported 
because these parameters are sensitive indicators of biological activity and the degree of groundwater 
mixing. 
 
Water quality was evaluated at stations spaced along each transect, and 50 water samples were 
collected.  Two samples were collected at each station where water depth exceeded about 3 feet (10 
centimeters within of the air-water interface, and at the ocean floor), and one sample collected where 
water depth was less than 3 feet.  Sampling was more concentrated in the nearshore zone (tide 
pools) because this area is most likely to show the effects of shoreline modification.   
 
Data of water samples collected from three wells (Kahalu‘u 1, 2, 3) operated by the County located 
upslope from the project site was used in order to determine chemical concentrations in unaltered 
groundwater.  These data were taken from a report entitled “Potential Impact on Water Resources 
of the Proposed Development on Parcel 26, TMK 7-8-10:4 in North Kona, Hawaii” prepared by 
Tom Nance Water Resources Engineering in 2012. 
 
Horizontal Stratification Findings 
 
The water quality results showed that dissolved nutrients Si, NO3-, PO4

3-, TP, and TN, as well as 
salinity, displayed substantially different patterns of horizontal stratification between the three survey 
transects.  These differences were particularly evident in transect sections passing through the tide 
pool complex.  Correspondingly, salinity was lowest closest to the shoreline, and increased with 
distance from the shore through the tide pool.  These patterns are indicative of groundwater efflux 
at the shoreline of the tide pool, producing a zone of mixing where nearshore waters are a 
combination of ocean water and groundwater.  
 
However, similar gradients were not detected along Transect 1 (central region of the property), 
which includes marshy environments within inland areas.  The absence of strong gradients of 
nutrients and salinity in this central portion of the property indicate little mixing of groundwater and 
ocean water in this region.  It is evident in the patterns of nutrient and salinity gradients that water 
chemistry composition in the tide pools is in direct response to the degree of flushing of the area 
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with ocean water driven across the basaltic bench by wave action.  Tables showing the results of all 
water chemistry analyses for samples collected are included in Appendix G.   
 
Groundwater Influence 
 
On Transect 1 (center of the project site), concentrations of the nutrients displayed only small 
decreases in concentrations with increasing distance seaward, with overall values not substantially 
higher than open ocean water.  The minimum salinity (32.5‰) on this transect was only slightly 
lower than seawater (35.0‰) indicating relatively little groundwater is entering the tide pools at this 
location and mixing with seawater. 
 
In contrast, the horizontal gradients on the makai half of Transect 2 were substantially steeper for 
dissolved nutrients (Si, NO3-, PO4

3-, TP, and TN), as well as salinity (15.4 to 29.6‰).  This indicates 
there is considerable groundwater input into the tide pool area fronting the KBR hotel structure and 
extending makai about 280 feet toward the ocean.  From this seaward point (makai edge of the tide 
pool), water composition consists of marine water that is not substantially different in nutrient 
composition than offshore seawater.  
 
Transect 3 located along the southern end of the property didn’t have tide pools, and the shoreline 
consists of a steeply sloping coarse sand beach.  Horizontal gradients indicated a sharply sloping 
decline within 15 to 30 feet from shore, with a corresponding increase in salinity.  These sloping 
gradients indicate a source of submarine groundwater input flowing into the nearshore zone from 
land along the beachfront.  This condition is similar to many areas of the Hawaiian Islands, 
particularly off the coast of West Hawai‘i, where groundwater percolation results in steep horizontal 
gradients of increasing salinity and decreasing nutrients with distance from shore.   
 
Organic Nutrients Influence 
 
Water chemistry parameters not associated with groundwater input, particularly organic nutrients 
(NH4

+, total organic nitrogen (TON), total organic phosphorus (TOP)), did not show the same 
pattern of decreasing concentration with respect to distance from the shoreline as dissolved 
nutrients (Si, NO3-, PO4

3-, TP, and TN).  Along Transect 1, gradients of organic nutrients exhibited 
peak values and steepest slopes within the tide pool zone.  This is likely the result of biotic activity in 
the tide pools, particularly in the back shore region where flushing with wave-driven ocean water is 
restricted.   
 
Po‘o Hawai‘i Pond 
 
A water sample was also collected from Po‘o Hawaii, which is a walled anchialine pond on the 
northern end of the project site.  Examination of the pond’s water chemistry constituents indicated 
that concentrations of all nutrient and other water quality constituents (except salinity) were 
substantially higher than in any of the tide pool or ocean sampling sites.  Salinity was substantially 
lower than at any of the tide pool or ocean sampling points.  The relatively low salinity, as well as 
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elevated nutrients, indicates that water in the pond consists of a higher percentage of groundwater 
than any of the other areas.  Such elevated concentrations of nutrients, and particularly Chl a, was 
likely a result of the elongated residence time of groundwater in the pond.   
 
Vertical Stratification Findings 
 
The mix of groundwater and ocean water creates a buoyant surface lens of low salinity, high nutrient 
water that is evident throughout the nearshore waters fronting the project site.  With the relatively 
low level of physical mixing from wind, waves, and currents along the West Hawai‘i shoreline, a 
stratified water column persists along the entire length of the transects off of the project site.   
 
There is distinct variation between surface and deep samples, as evident by the inorganic nutrients 
that displayed distinct horizontal gradients (particularly Si, and NO3-).  Surface values of Si and 
NO3- were slightly higher than deep values, while salinity was lower in surface samples relative to 
deep samples from the same location.  There were no clearly distinguishable differences in surface 
and deep concentrations of PO4

3-, NH4
+, TP and TN.  Likewise, turbidity and Chl a, also showed no 

consistent trend with surface values not consistently elevated relative to bottom values.   
 
Conservative Mixing Analysis 
 
Application of a hydrographic mixing model to the water chemistry data was used to indicate if 
increased nutrient concentrations in nearshore waters are the result of mixing of natural 
groundwater with oceanic water, or are the result of inputs from activities on land.  Comparison of 
the curves produced by the distribution of data with conservative mixing lines provides an indication 
of the origin and fate of the material in question.  If no input or removal from any process other 
than physical mixing occurs, data points should fall on, or near, the conservative mixing line.  If 
however, external material is added to the system through processes such as leaching of fertilizer 
nutrients to groundwater, data points will fall above the mixing line.  If material is being removed 
from the system by processes such as biological uptake, data points will fall below the mixing line.   
 
Exhibit 3.11 shows plots of the concentrations of Si, NO3-, PO4

3-, and NH4
+ as functions of salinity 

for the samples collected along the transects.  A summary of the results from these graphs is 
provided. 

1. Silica (Si).  This represents a check on the model as this material is present in high 
concentration in groundwater, but is not a major component of fertilizer.  Silica is also 
not utilized rapidly within the nearshore environment by biological processes.  For the 
three transects, there is an alteration of groundwater with removal of Si.  Most of the 
removal appears to take place within the tide pools of Transect 2 and the nearshore 
ocean of Transect 3.    
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Exhibit 3.11  Mixing Diagram of Dissolved Nutrients (MRC, 2014) 

 
2. Nitrate+Nitrite Nitrogen (NO3-).  These plots show a slightly different distribution as 

compared to Si with most of the data points falling in a linear array along the 
conservative mixing line.  Hence, there is a slight subsidy of NO3- in groundwater 
entering the ocean from activities on land inland from Transects 1 and 2, but not at 
Transect 3. 

3. Orthophosphate Phosphorus (PO4
3-).  This is a major component of fertilizer and 

sewage, however, it is usually not found to leach to groundwater to the extent of NO3- 
due to a high absorptive affinity of phosphorus in soils or rock.  On all transects, there is 
removal of PO4

3- relative to what would be expected from simple mixing of upslope 
groundwater and ocean water.   

4. Ammonium Nitrogen (NH4
+).  The other form of dissolved inorganic nitrogen (NH4

+) 
shows a different relationship than the other three nutrients.  The mixing line is 
considerably different than the other inorganic nutrients in that there is no indication of 
overall linearity.  The highest values occur an at approximately 34‰ in the tide pools of 
Transect 1.  This pattern suggests that the source of most of the NH4

+ in the tide pools is 
not from runoff from land, but rather from biological processes occurring in the marine 
environment.   
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The model indicates that there were small, but detectable subsidies of NO3- nitrogen to the tide 
pools and ocean that could be attributable to upslope anthropogenic activities.  However, the 
magnitude of these subsidies was well within the envelope of natural variability found in the coastal 
areas of West Hawai‘i.   

 
Compliance with State DOH Criteria 
 
The West Coast of the Island of Hawai‘i has area specific Water Quality Standards detailed in 
Chapter 11-54, HAR.  In areas where nearshore marine water salinity is greater than 32‰, specific 
criteria for geometric means apply.  As geometric means require multiple samplings at the same 
location, it is not technically possible to use a single sample set taken to evaluate compliance of 
water quality off the property with area specific State DOH standards.  However, comparison of the 
values for the single sampling event off the project provides an estimate of compliance with area 
specific State DOH water quality standards.  In addition, it is not clearly stated in the standards 
whether water bodies present in the survey area defined as “tide pools” located behind the actual 
shoreline are included in the class of “coastal ocean waters.” 
 
These criteria for the four nutrients are shown in Table 3.5.  As shown, NO3- exceeded the specific 
criterion (-31.9) on Transect 2, while TN exceeded the standard criterion (-40.4) on Transect 1.  The 
slopes of TP and PO4

3- were below the DOH criteria on all three transects, indicating that 
concentrations of these constituents exceeded DOH standards.  Therefore, at the present time, it 
appears that existing baseline conditions of water quality off the project site exceed DOH water 
quality standards for NO3- and TN at separate areas, but do not exceed the standards at any location 
for TP and PO4

3-.   
 

Table 3.5 
Summary of Water Quality Sampling with State DOH Standards 

 NO3- TN PO4
3- TP 

State DOH Water Quality 
Standards -31.9 -40.4 -3.2 -2.9 

Transect 
1 

upper 95% -24.1 -67.4 0.7 -0.8 

lower 95% -34.3 -91.3 -1.0 -3.1 

Transect 
2 

upper 95% -35.3 -36.5 -0.7 -0.5 

lower 95% -37.1 -39.5 -1.0 -0.9 

Transect 
3 

upper 95% -31.0 -32.7 -0.8 2.4 

lower 95% -22.1 -21.9 -1.8 -0.1 

 Note:  Shaded Cells Exceed DOH Standard   
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3.10 VISUAL RESOURCES 
 
This section identifies existing visual resources that are associated with the project area.  Various 
references were used to assist in identifying visual resources associated with this area along with 
public viewing locations.   
 
3.10.1 Visual Resources References 
 
The County’s General Plan, adopted under Ordinance 05-025, is a policy document for the long-
range comprehensive development of the island which identifies goals, policies, and standards 
(County, February 2005).  Sites of natural beauty in the North Kona District identified by the General 
Plan included the following: 

1. Viewplane from Kuakini Highway going mauka and makai. 
2. Viewplane from Kamehameha III Road going mauka and makai. 
3. Keauhou. 
4. Kahalu‘u Bay area. 

 
The County’s Kona Community Development Plan, Volume 1 (September, 2008) articulates the vision for 
the Kona community development plan area in terms of regional development, infrastructure, and a 
framework for implementation and monitoring.  Although no specific visual resources or viewsheds 
and public viewing areas were identified, the plan does support the “region retain its natural and 
visual character derived from topography, coastlines, and other natural features” (Planning 
Department, September 2008).   
 
The County’s Royal Footsteps Along the Kona Coast Corridor Management Plan (June 2011) was developed 
as part of the Federal Scenic Byways Program, and identifies the extraordinary intrinsic qualities of 
historic, cultural, natural, recreational, and scenic resources along a seven mile section of Ali‘i Drive 
(Ho‘okuleana, June 2011).  This plan identified the following points of interest pertinent to the 
project, and their associated qualities.   

1. Kahalu‘u Beach Park (archaeological, scenic, and recreational). 
2. An interpretive signage and lookout along Kamehameha III Road. 
3. Hāpaiali‘i and Ke‘ekū Heiau (archaeological and historic). 
4. Mākole‘ā Heiau (archaeological). 
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3.10.2 Existing Scenic Resources and Views 
 
The following visual resources pertinent to the project were identified based upon the reference 
documents identified.   

1. Kahalu‘u Beach Park.  This County beach park and associated bay is a scenic visual open 
space resource located immediately north of the project site.  Public views of this beach 
park occur along Ali‘i Drive, and a view of this beach park from the roadway is shown 
on Figure 3.9.   

2. Hāpaiali‘i, Ke‘ekū, and Mākole‘ā Heiau.  These heiau are within the project site and 
situated along the shoreline, and are scenic resources with important historic and cultural 
value.  However, views of these heiau are not available along Ali‘i Drive due to existing 
vegetation along the roadway (see photo on Figure 3.9).  Viewing of the heiau was 
previously available for visitors to the KBR, and interest in them continues with many 
visitors stopping by the closed resort to inquire about viewing them.  Viewing 
opportunities would continue with the project managed by the Heritage Center and a 
planned visitor program.   

3. Scenic Viewing Point on Kamehameha III Road.  A scenic viewing point with vehicular 
parking and interpretive signage is located along Kamehameha III Road.  This public 
viewing area is located over 1/2 mile from the road’s intersection with Ali‘i Drive and 
mauka of the Keauhou Shopping Center.  The site offers panoramic views of the project 
area, coastline, and surrounding Keauhou area.  A panoramic photo of the project site 
included in Figure 3.9, which shows the KBR hotel prominently situated along the 
shoreline.   

 
The viewplane from Kuakini Highway looking makai was identified as a viewshed, and this could be 
applicable to the project site being situated along the shoreline.  However, makai views of the 
project site from this highway in the vicinity of its intersection with Kamehameha III Road are not 
visible due to existing vegetation and development along the highway.  Furthermore, the existing 
terrain of undeveloped areas makai of the highway further shield views of the shoreline from 
Kuakini Highway.   
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3.11 HISTORIC AND ARCHAEOLOGICAL RESOURCES 
 
An archaeological inventory survey (AIS) for the Kahalu‘u Ma Kai project was conducted by 
Cultural Surveys Hawai‘i, Inc. (CSH) in accord with State Historic Preservation Division (SHPD) 
rules governing standards for archaeological reports (HAR 13-13-276).  A copy of the draft report is 
included in Appendix G, and has been submitted to SHPD for review.  This study was conducted in 
accordance with an archaeological inventory survey plan (AISP) that was accepted by SHPD on 
April 22, 2014.   
 
Scope of Work Conducted 
 
The scope of work for the AIS consisted of the following: 

1. Research of archival sources, historic maps, Land Commission Awards (LCA), and 
previous archaeological reports to compile a predictive model for the types and locations 
of historic properties that could be expected within the project area.   

2. A complete (100%) systematic pedestrian inspection of the project area to identify any 
potential surface historic properties.  

3. A ground penetrating radar (GPR) survey was completed after the pedestrian survey, but 
before inception of the subsurface testing program, to inform project planning and the 
placement of particular subsurface test units. 

4. Subsurface testing with a combination of hand and backhoe excavation to identify and 
document subsurface historic properties. 
a. Twenty-eight test trenches, proposed under the AISP, were tested.  One additional 

test trench was completed in an area where the initial proposed test trench reached 
a very shallow depth.   

b. Subsurface testing was conducted primarily by hand to determine the extent and 
nature of associated subsurface deposits.  Mechanical excavation was undertaken at 
16 of the 29 test trenches (55%).   

5. Four core samples at two wells associated with a habitation site (State Inventory of 
Historic Properties (SIHP) #-12951 Features A and B) was completed.  Coring at Po‘o 
Hawai‘i Pond (SIHP #-12953) was planned under the AISP, but another site was 
selected due to the culturally sensitive nature of the pond area expressed by a KS cultural 
representative.  Another core location planned at the former Keawehala Pond was 
abandoned upon learning that the pond was filled with concrete during the construction 
of the Kona Lagoon Hotel.   

6. Observation was conducted of all ground disturbance associated with geotechnical 
surveys undertaken for the project.  The CSH archaeologist’s role was similar to that of 
an archaeological monitor, which was to obtain valuable data regarding the project area 
sediments that could provide context to the other findings of the AIS fieldwork. 

7. Consultation with knowledgeable individuals regarding the project area’s history, past 
and use and the function and age of the historic properties within the project area. 

8. Laboratory work to process and gather relevant environmental and/or archaeological 
information from collected samples. 
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Exhibit 3.12  1962 Aerial Photo Showing Project Site  
(courtesy of KS) 

3.11.1 Results of Background Research 
 
This section discusses the results of background research conducted of the project area that is 
comprised of a summary of the region’s history and prior archaeological studies conducted for the 
area.  The history of the Kahalu‘u ahupua‘a has been documented in a number of studies.  All of 
these studies detailed the place names of Kahalu‘u, legendary history and oral traditions, the 
legendary rulers and personalities, the early historic accounts, land ownership and changes during the 
Māhele, and changes in land use from traditional to modern times.  More details on the traditional 
and historical background of the region are documented in Appendix G.   
 
Pre-Contact to Early Contact Period 
 
Kahalu‘u Ahupua‘a is suggested to have been initially settled sometime around AD 900.  Early 
settlement was marine resource-oriented, with habitation focused around Kahalu‘u Bay.  By AD 
1300, upland areas at least 4,000 feet inland were cultivated.  Settlement and cultivation activities in 
Kahalu‘u expanded between the fourteenth and sixteenth centuries, during which Kahalu‘u 
Ahupua‘a became a self-sufficient socio-economic land unit.  With the neighboring ahupua‘a of 
Keauhou, Kahalu‘u was the home to many high chiefs, as evidenced through traditional histories 
and the construction of significant heiau and residential complexes. 
 
During the historic period, the population in Kahalu‘u rapidly declined due to introduced diseases 
and demographic shifts to the urban centers at Kailua-Kona and Ka‘awaloa.  During the first half of 
the nineteenth century, Keauhou Bay was utilized as an anchorage for ships, where vessels would 
replenish stocks of firewood, sandalwood, and various food stocks supplied by the abundance of the 
Kona Field System.  
 
Western Contact: 1820s to Present 
 
There were 56 Land Commission Awards (LCAs) granted within Kahalu‘u; seven within the project 
area.  The settlement pattern evidenced by the kuleana data indicated coastal house lots with 
associated upland agricultural plots.  
The coastal house lots were all 
located makai (west) of the Kuakini 
Wall, and the agricultural plots were 
mauka (east) of the present day 
Kuakini Highway.  Māhele data for 
the LCAs within the project area 
reflect the “idle” nature of the 
coastal lands up to this time (see 
Exhibit 3.12).  
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Exhibit 3.13  Portion of 1996 Kealakekua USGS Map  
Showing the Project Site Within the Kahalu´u Historic District 

Lacking sufficient water and easily developable land, the Kona Coast of Hawai‘i was largely spared 
the changes associated with plantation agriculture that affected so much of Hawai‘i.  However, the 
economic opportunities created by this commercial agriculture elsewhere were another pull for 
relocation away from Kahalu‘u.  The uplands of Kahalu‘u became more important as the century 
drew to a close with the growth of coffee cultivation, with small towns springing up along the belt 
highway during the early twentieth century. 
 
Tourism grew almost exponentially in the decades after World War II and radically changed the face 
of Kahalu‘u.  Hotels and resorts sprung up in Kahalu‘u and Keauhou in response to an influx of 
visitors flying into the new airport in Kailua-Kona.  In 1968 and 1975, respectively, the Outrigger 
Keauhou Beach Resort and the Kona Lagoon Hotel were constructed within the project area, 
disturbing several archaeological features.  Since the early 1980s, development has continued in the 
region with residential subdivisions, shopping centers, golf courses, and more. 
 
The Kona Lagoon Hotel was demolished in 2004.  Over the next several years, a shift began toward 
education and recognition of the cultural importance of this area.  From 2007 to 2009, Hāpaiali‘i, 
Mākole‘ā, and Ke‘ekū Heiau were restored (Ke‘ekū Heiau is 90% restored).  A preservation plan has 
also been completed for the restoration of Kapuanoni Heiau and the Po‘o Hawai‘i Pond. 
 
Previous Archaeological Research 
 
Keauhou/Kahalu‘u is one of the most 
studied areas in Polynesia.  A large majority 
of the studies, especially archaeological 
surveys of the large habitation/heiau 
complexes, are near the coast, makai of Ali‘i 
Drive.  Many of these sites are part of the 
Kahalu‘u Historic District (SIHP #-04150), 
which was placed on the National Register 
of Historic Places (NRHP) in 1974, and 
encompasses the project area (see Exhibit 
3.13).  In the mid-twentieth century, Mr. 
Henry Kekahuna produced maps 
referencing numerous coastal places within 
Kahalu‘u.  One of these maps prepared in 
1952 documented the sites present on the 
project site, and this map is shown on 
Figure 3.10. 
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Virtually all of the archaeological studies documented not only provide evidence of human 
occupation, but also evidence of permanent habitation and agricultural development in areas that 
have not been previously disturbed.  The extensive agricultural complexes in the inland portion of 
Kahalu‘u are part of the Kona Field System (SIHP #-6601), which was nominated to the NRHP in 
1977.  Nine archaeological studies were conducted within the present project area, and Figure 3.11 
graphically shows the areas covered. 
 
3.11.2 Previously Recorded Archaeological Sites Within the Project Area 
 
Thirteen sites have been recorded within the project area, and Figure 3.12 identifies these sites 
within the property.  Of these 13 sites, four are recognized as being part of the Kahalu‘u Historic 
District (SIHP #-04150).  These include SIHP # -03817 (Hāpaiali‘i Heiau), SIHP # -03818 (Ke‘ekū 
Heiau), SIHP # -03819 (Mākole‘ā Heiau), and SIHP # -Ha-D4-34/-01616 (burial platform 
destroyed by the Kona Lagoon Hotel construction).  
 
In 2009, Kamehameha Schools-Land Assets Division initiated an Archaeological Information 
Consolidation Project (AICP).  This project was designed to manage the large amount of data on the 
Kahalu‘u and Keauhou 1 and 2 areas for future planning and development.  The project resulted in 
three informational databases: 1) one for previous archaeological reports; 2) another for previously 
recorded sites; and 3) one containing Geographic Information System (GIS) data for the subject 
ahupua‘a.  Brief site descriptions of the 13-recorded sites in the project area from this database are 
provided.  Expanded site descriptions can be found in Volume II of the draft AIS report in 
Appendix G.   
 
1. Hāpaiali‘i Heiau (SIHP # 50-10-37-03817).  Hāpaiali‘i Heiau was first recorded by Stokes in 

1906.  Reinecke (1930) includes Stokes’ 1906 notes about the heiau in his report.  Cordy (1986) 
documents the heiau as a rectangular, high platform measuring approximately 29 meters by 39 
meters (1,131 square meters), and the maximum height is 2.4 meters.  On top of the heiau are 
a pavement and three-sided enclosure. 

2. Ke‘ekū Heiau (SIHP # 50-10-37-03818).  Ke‘ekū Heiau is an irregularly shaped quadrilateral 
heiau enclosure formed by thick, high walls, with an open court on the south, 56 meters by 44 
meters, and first recorded by Stokes in 1906.  Reinecke (1930) includes Stokes’ 1906 notes 
about the heiau in his report. The site was said to be used for human sacrifices and as a 
pu‘uhonua (place of refuge).  This site also includes the adjacent Hale O Papa. 

3. Mākole‘ā Heiau (SIHP # 50-10-37-03819).  Mākole‘ā Heiau, or Ke‘ekuapua‘a, was described 
by Stokes in 1906.  Reinecke (1930) includes Stokes’ 1906 notes in his report.  It is an irregular 
quadrilateral enclosure constructed of pāhoehoe.  The walls vary from 1 to 2 meters in height 
and reach a maximum width of 3 meters.  An interior wall divides the court into two sections. 

4. Kapuanoni Heiau (SIHP # 50-10-37-10997).  Kapuanoni Heiau was recorded by Stokes in 
1906; it measures approximately 30 by 46 meters (1,380 sq meters) with walls approximately 2 
meters high.  There are two internal divisions; a set of three pavements and a set of two 
enclosures.  Traditions suggest it was used as a heiau for general prayers. 

 



Source:  Cultural Surveys Hawaii, Inc. (2014)

Figure 3.11 - Prior Archaeological Studies of Project Area
KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i
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Source:  Cultural Surveys Hawaii, Inc. (2014)

Figure 3.12 - Previously Recorded Sites Within Project Area
KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i
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5. Probable Burial Area—Sand Dune (SIHP # 50-10-37-12915).  This site is classified as the 
dune area along the coast south of Ke‘ekū Heiau.  There are probably burials as indicated by 
members of the Kahalu‘u community, but they have not been specifically identified. Tuggle 
(1990) lists the site as a “probable site.”   

6. Low-Walled Enclosure-LCA 5966 (SIHP # 50-10-37-12950).  Walker and Rosendahl (1989) 
define the site as a “midden area and ‘ili‘ili scatter” low-walled enclosure, representing the 
remains of kuleana parcel LCA 5966.  The area measures 30 by 23 meters.  Tuggle (1990) 
indicates that despite extensive disturbance and modern trash, further work is recommended.  
Midden and ‘ili‘ili scatter in a roughly rectangular plan.  It is bordered to the south and to the 
east by wall foundations.  The south wall is collapsed and measures 0.5 to 0.6 meter wide and 
0.2 to 0.3 meter high. 

7. Well Complex (SIHP # 50-10-37-12951).  Walker and Rosendahl (1989) define the site as a 
“midden area and ‘ili‘ili scatter” low-walled enclosure, representing the remains of kuleana 
parcel LCA 5966.  The site area measures approximately 30 meters by 23 meters.  Tuggle 
(1990) indicates that despite extensive disturbance and modern trash, further work is 
recommended.  Midden and ‘ili‘ili scatter were observed in a roughly rectangular plan.  The site 
is bordered to the south and to the east by wall foundations.  The south wall is collapsed and 
measures approximately 0.5 to 0.6 meter wide and 0.2 to 0.3 meter high. 

8. Ali‘i Residence - Po‘o Hawai‘i Pond (SIHP # 50-10-37-12953).  Po‘o Hawai‘i Pond is a 
brackish water pond with a retaining rock wall along its perimeter, identified on current tax 
maps as LCA 6026:2.  Reinecke (1930) and Kekahuna (1952) identify the area of this site as a 
residence for ancient royalty and as a bathing area for the ali‘i.  The site area measures 
approximately 34 meters by 23 meters by 0.9 meter.  

9. House Site/Wall-LCA 5632:1 (SIHP # 50-10-37-12955).  The site contains two features 
originally recorded as two separate sites.  Feature A is a wall mistakenly identified as the Great 
Wall of Kuakini by Emory et al (1971).  Feature B is a house site that was left as a landscaped 
island when an adjacent parking lot was built; it measures approximately 26 meters by 16 
meters by 0.2 meter.  The west and south sides, 26 meters by 13 meters long, are well defined 
by a rock wall 20 centimeters high. 

10. Low-Walled Enclosure-LCA 5693 (SIHP # 50-10-37-12957).  This is a low-walled enclosure 
measuring 30 meters by 23 meters by 1 meter; bi-faced and core-filled on the east, south, and 
west sides.  The retaining wall on the north end appears to be of recent construction.  The wall 
is 0.6 to 1 meter high and has an average width of 0.9 meter.  The site is the location of a 
kuleana parcel (LCA 5693).  Tuggle (1990) indicated a high probability of encountering 
remnant deposits with further survey. 

11. Rectangular Structure (SIHP # 50-10-37- Ha-D4-34).  The rectangular structure is 80 by 70 
centimeters, outlined by stones with three sides constructed of water worn stones; the fourth 
side is lined with ‘a‘ā and filled with sand to the top of the sides.   

12. Keawehala Pond (SIHP # 50-10-37- Ha-D4-52).  Keawahala Pond is located at the limit of the 
high-tide zone between Ke‘ekū and Mākole‘ā Heiau.  Roughly oval in shape, it measures 
approximately 20 by 30 meters.  The wall has a 50 centimeters wide break on the west side.  
Wall width is 1.3 to 3.5 meters and height is 80 to 110 centimeters above the bottom of the 
pond. 



 Kamehameha Schools 
CHAPTER 3 Kahalu‘u Ma Kai Project 
NATURAL ENVIRONMENT Draft Environmental Assessment 
 

3-53 

13. Petroglyphs on Pāhoehoe (SIHP # 50-10-37- Ha-D4-53).  Twenty petroglyphs are pecked into 
an area of exposed pāhoehoe, 19 by 20 meters.  This site is in the wetland area between 
Hāpaiali‘i and Ke‘ekū Heiau.   

 

3.11.3 Results of Fieldwork 
 
CSH conducted fieldwork which included: 1) pedestrian survey and documentation of surface 
features; 2) a Ground Penetrating Radar (GPR) Survey; 3) layout, excavation and documentation of 
test trenches; 4) core sampling; and 5) observation of a geotechnical survey undertaken within the 
project area.   
 
Eight previously identified historic properties were documented during the inventory survey 
investigation.  No new historic properties were encountered.  Two previously recorded sites within 
the project area were known to have been destroyed; 1) Keawehala Pond (SIHP # 50-10-37-Ha-D4-
53) and 2) rectangular structure (SIHP # 50-10-37-Ha-D4-34).    
 
The current survey also did not locate three previously recorded sites: 1) dune burials (SIHP # -
12915); 2) low-walled enclosure (SIHP # -12950); and 3) petroglyphs (SIHP # -HaD4-53).  The 
low-walled enclosure and petroglyphs were likely impacted by developments near the center of the 
project area.  The dune burials are still believed to be present, but are buried.   
 
The current status of all the historic properties within the project area is summarized in Table 3.6.  
Figure 3.13 shows the locations of the eight confirmed historic properties within the project area, as 
well as the locations of the five unconfirmed historic properties previously documented in the 
project area.  Also shown are the locations of the 29 test trenches (T-01 through T-29), shovel test 
(STP-1), and two core sampling areas (C-1 and C-2) investigated during the AIS.   
 

Table 3.6  Historic Properties Assessed During Current AIS 

SIHP 
Number 

Other Site 
Number(s) 

Site Name Site Type Site Function Site Age Status and Comment(s) 

50-10-
37-
03817 

50-Ha-D4-
2, H-00165-
25 

Hāpaiali‘i 
Heiau 

Heiau  Ceremonial, 
religious 

Pre-Contact; built 
AD 1200s or 
1300s-1400s 

Confirmed as restored and 
documented during the current 
investigation 

50-10-
37-
03818 

50-HA-D4-
3, H-00073-
4, H-00165-
24 

Ke‘ekū Heiau 
+ Hale O 
Papa 

Heiau 
complex 

Ceremonial, 
religious 

Pre-Contact; built 
between AD 
1200s to 1300s 

Ke‘ekū confirmed as 90% 
restored and documented 
during the current investigation.
However, previously restored 
Hale O Papa damaged by the 
2011 tsunami and requires re-
restoration; this feature fully 
mapped and documented 

50-10-
37-
03819 

50-Ha-D4-
5, H-00073-
6, H-00165-
22 

Mākole‘ā 
Heiau or 
Ke‘ekua-
pua‘a Heiau 

Heiau  Ceremonial, 
religious 

Pre-Contact; 
likely post- AD 
1550 

Confirmed as restored and 
documented during the current 
investigation 
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Table 3.6  Historic Properties Assessed During Current AIS (continued) 

SIHP 
Number 

Other Site 
Number(s) 

Site Name Site Type Site Function Site Age Status and Comment(s) 

50-10-
37-
10997 

H-00073-2, 
H-00165-41 

Kapuanoni 
Heiau 

Heiau  Ceremonial, 
religious 

Pre-Contact Confirmed and documented 
during the current investigation 
in anticipation of future 
restoration 
 

50-10-
37-
12915 

H-01426-
AZK-7 

Probable 
Burial Area 
(Sand Dune) 

Sand dune Probable burial Unknown, likely 
pre-Contact  

Not confirmed during the 
current investigation; believed 
to be present but buried 

50-10-
37-
12950 

PHRI 439-
50, 
H00769,    
H01426 

-- Complex Habitation Historic; dates 
from nineteenth 
century 

Not confirmed during the 
current investigation; believed 
to be destroyed 

50-10-
37-
12951 

PHRI 439-
51, PHRI 
439-52,       
H-00769, 
H-1426 

-- Faced well 
complex 
(Features A 
and B) 

Habitation Historic; dates 
from nineteenth 
century  

Confirmed and documented 
during the current investigation 

50-10-
37-
12953 

PHRI 439-
53, H-
00165-43, 
H-00748-
11881  

Po‘o Hawai‘i  Complex 
including 
walled pond 
and adjacent 
habitation 
area 

Habitation Unknown (over 
50 years) 

Confirmed and documented 
during the current investigation 
in anticipation of future 
restoration 

50-10-
37-
12955 

PHRI 439-
55, PHRI 
439-56, 50-
Ha-D4-47, 
50-Ha-D4-
49  

-- Complex  Boundary, 
habitation 

Historic; dates 
from early 1800s 
to the mid-1900s

Confirmed and documented 
during the current investigation 
in anticipation of future 
restoration 

50-10-
37-
12957 

PHRI 439-
57 

-- Complex Habitation Historic (probably 
dates from mid to 
late nineteenth 
century) and 
modern  

Confirmed and documented 
during the current investigation 

50-10-
37- Ha-
D4-34 / 
50-10-
37-
01616 

50-Ha-D4-
34 

-- Platform Possible burial
 

Unknown Not confirmed during the 
current investigation; believed 
to be destroyed 

50-10-
37- Ha-
D4-52 

50-Ha-D4-
52 

Keawehala 
Pond 

Stone-lined 
pond 

Bathing pool Unknown; likely 
pre-Contact  

Not confirmed during the 
current investigation; believed 
to be destroyed 

50-10-
37- Ha-
D4-53 

50-Ha-D4-
53 

-- Petroglyph 
field  

Rock Art / 
communication

Unknown; likely 
pre-Contact  

Not confirmed during the 
current investigation; believed 
to be destroyed 

 
  



Source:  Cultural Surveys Hawaii, Inc. (2014)
Figure 3.13 - Aerial Photo Showing Locations of Historic Sites,
Test Trenches, Core Samples, and Shovel Test

KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i
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Exhibit 3.14  Photo Showing Location of GPR Grids  

Ground Penetrating Radar 
 
A GPR survey was conducted within the 
project area prior to subsurface testing in an 
attempt to define the local stratigraphy and 
to prospect for buried cultural deposits.  
Seven discrete locations (Grids 01–07) 
within the project area were surveyed with 
GPR (see Exhibit 3.14). 
 
Survey Grids 02 through 05 were located 
on the decks of the filled-in swimming pool 
within the northwestern portion of the 
former KBR building footprint.  A primary 
objective of this survey was to use GPR 
analysis to look for evidence of intact 
stacked basalt walls associated with the 
Kapuanoni Heiau.  No clear evidence for 
intact stacked basalt walls (Kapuanoni 
Heiau remnants) was identified within 
Survey Grids 02 through 05.  
 
Survey Grids 06 and 07 were located in the mauka tennis court area near the central portion of the 
project area.  One objective of this survey was to use GPR analysis to look for evidence of a 
potential post-Contact cemetery thought by some to be located beneath this tennis court bank (Grid 
06).  Another objective of this survey was to look for subsurface features that may be associated 
with LCA 5694 which encompassed the area that is currently the western half of the tennis court 
bank (Grid 07).  The western half of Survey Grid 06 appeared to be pāhoehoe lava flows.  The 
eastern half of Grid 06 was interpreted as clay or salt-rich fill material or possible salt-inundated 
sandy sediments.  A set of linear anomalies was noted that may represent basalt rock deposits.  A 
basalt rock deposit could include stacked walls, former foundations, or a type of marker.  The low 
reflectivity soil coupled with the possible basaltic rock alignment in this area indicated an increased 
probability that this area may contain the conditions for human interment.  Grid 07 GPR results 
were consistent with pāhoehoe lava flows.   
 
Results of Exploratory Test Trenching  
 
Subsurface testing was conducted within the project area to assess the stratigraphy and potential for 
subsurface historic properties.  Three criteria considered in the selection of test trench locations 
were: 1) areas to be subjected to project-related ground disturbance; 2) areas thought to have the 
potential to contain cultural deposits based on background research; and 3) to provide general 
coverage of the overall project area.  Details of the subsurface test results are discussed in the draft 
AIS report in Appendix G.   
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Four of the 29 total test trenches were excavated within the context of a known historic property (T-
4, T-13, T-22, T-29) in an attempt to further clarify the nature or age of the existing historic site.  
The remaining 25 test trenches were excavated outside the context of any known historic property, 
and were therefore more exploratory in nature.  While the exploratory testing did not identify any 
new archaeological or cultural features, it did provide valuable information about the nature of the 
sediments found throughout the project area. 
 
The test results showed that the southern portion of the project area had been heavily impacted by 
the construction and subsequent demolition of the KLH.  Some of the test trenches in this area 
included a fill layer of demolition debris.  Throughout this portion of the project area, an upper red 
cinder fill layer was observed, likely indicating a major fill event after the KLH demolition was 
complete.  Construction of the KLH caused the destruction of: 1) a rectangular structure (SIHP # -
Ha-D4-34); and 2) Keawehala Pond (SIHP # - Ha-D4-52).  
 
Testing at a former house site (SIHP # -12955 LCA 5632:1) identified this cinder fill over a 
disturbed cultural layer associated with usage of the site that appears to have extended well into the 
second half of the twentieth century.  The present results of testing indicate this site has further 
research potential.  
 
More recent developments on the property, particularly the construction of a sea wall and 
landscaped island near the center of the project area, appear to have destroyed the petroglyphs 
(SIHP #s -Ha-D4-53) and a low-walled enclosure-LCA 5966 (SIHP # -12950).  Testing in the 
former location of the low-walled enclosure indicated fill layers associated with the developments in 
this area and a potential for disturbed cultural layers in the vicinity.  
 
Testing within the more mauka central portion of the project area also indicated widespread 
disturbance and fill events, and yielded sediments containing cane slag.  The sediments were likely 
sourced from outside the project area, as sugar cane was not grown commercially within the project 
area.   
 
The northern portion of the project area, including the vicinity of KBR and the landscaped areas to 
the north, also indicate extensive disturbance and fill, although the sediments are typically deeper.  
Some of the fill sediments in this area also included significant amounts of cane slag.  Evidence of 
an early, possibly pre-KBR beach layer was observed at some of the test trenches in this area.  
 
Materials Collected During Subsurface Testing 
 
Collection of artifacts and cultural materials for laboratory analysis was undertaken as part of the 
archaeological inventory survey investigation.  No artifacts or other materials were collected from 
the ground surface.  Marine shell midden was sorted down to the species level.   
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Artifact Analysis.  Thirty-five artifacts were collected from the test trenches.  Additionally, 
relatively large amounts of cane slag (calcium silicate) were observed and collected.  Most of the 
fragmented materials included glass of various colors and ceramics, though a single piece of a 
possible basalt abrader was also recovered from T-17.  This artifact is a small chunk of medium-
grained basalt exhibiting a single worked side that is so flat it almost appears saw cut.  Alternatively, 
this artifact may be a piece of demolition or construction-related debris.  
 
The only items encountered during the testing program that were not fragmental were: 1) a medicine 
bottle (T-4); 2) two small buttons (one white plastic and one wooden, both from T-4); 3) a U.S. dime 
(T-24); 4) several metal items including an aluminum skewer (T-4); 5) iron nail (T-17); 6) iron spike 
(from STP-1); and 7) an iron cart wheel (from a possible disturbed cultural layer at T-26).  With the 
exception of the items collected from T-23 and STP-1, the artifacts encountered during the test 
trenching were generally located within disturbed natural sediments and/or out-of-context materials 
mixed into fill sediments.  No trash pits or undisturbed cultural layers were encountered.  
 
Twelve of the 35 collected artifacts (34%) came from excavations at T-4 (SIHP # -12955 Feature B).  
Results of excavation at T-4 indicate continued usage into the latter half of the twentieth century, 
given the presence of the 1965 bottle, alkaline batteries, and aluminum skewer.  The ashy layer 
containing these artifacts also yielded midden.  No clear trash pit and no clear chronological 
substrata were observed.  It is likely the layer in which these items were located, overlain by a cinder 
fill associated with the demolition of the KLH, represents a disturbed cultural layer.   
 
A total of 429.5 grams of cane slag was collected from several trenches (T-15, T-16, T-17, T-21, T-
23, and T-24).  This material was used as a soil amendment for commercial sugar cane crops.  Its 
substantial presence indicates importation of fill sediments into at least the central and northern 
portions of the project area.  These fill layers were likely imported during or after the construction of 
KBR in 1968.  In addition to cane slag, T-17 contained a fairly high concentration of other artifacts 
and midden, indicating the imported fill may have been mixed with sediments from a local cultural 
layer, or contained cultural materials from an outside location (possibly a dump). 
 
Midden.  A total of 767.6 grams of midden was recovered from nine of the 29 test trenches.  Only 
four were in the context of an existing or destroyed historic property (SIHP #s -12950, -12955, and 
-12957).  The vast majority of the collected midden was from T-4 at SIHP # -12955 Feature B, 
which yielded large amounts of both marine shell and non-marine shell midden.  This layer does not 
appear to represent a formal trash pit but rather a disturbed cultural layer associated with former 
habitation at that location.  
 
Midden found in T-13 and T-29 (SIHP # -12950) is not clearly in association with the habitation 
feature(s) once present there, as the material was collected from modern fill and/or a layer of 
naturally deposited sand.  At STP-1 (SIHP # -12957 Feature B), a single cowrie shell fragment was 
observed within the shallow upper organic layer.  This shell is interpreted as a modern deposition 
possibly related to the modern construction of the well or its subsequent use.  
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The remainder of the test trenches containing midden were excavated outside the context of a 
historic property.  With the exception of T-17, these units (T-12, T-16, T-23, T-24) contain relatively 
small amounts of midden.  The layers containing midden at T-12, T-16, and T-24 are fill layers.  The 
layer at T-12 is interpreted as being imported sediments given the presence of cane slag.  T-17 
contained a much higher volume of midden (over 100 g).  It is unclear what the layer there 
containing cultural materials represents, as it also included a substantial amount of cane slag.  The 
midden from T-23 comes from two non-contiguous layers (Strata II and V).  The upper layer is a 
construction-related fill, but the lower layer (Stratum V) appears to be a natural beach/shoreline 
layer, containing either naturally deposited midden or scattered materials from a disturbed cultural 
layer in the vicinity. 
 
Marine shell midden accounted for 78 percent (599.6 grams) of the midden recovered from the 
project area excavations.  Most of the shellfish species were likely obtained locally along the 
coastline, and are attributable to nearshore shellfish collection.  The presence of marine midden 
recovered from the project area implies coastal resources were an important source of protein-
related food for the residents of Kahalu‘u Ahupua‘a.   
 
Faunal bone accounted for 20 percent (156.4 grams) of the midden recovered from the project area 
excavations.  This bone material consisted of mostly (non-human) mammal bone, though small 
amounts of fish bone were also recovered from T-4 and T-29.  These remains were also all likely 
obtained locally.  The remaining 2 percent of collected midden comprises urchin and fish scale. 
 
Results of Sediment Coring  
 
The manual extraction of four sediment cores (C-1A, C-2A, C-2B, and C-2C) from two locations 
within the project area (C-1 and C-2), as shown on Figure 3.12, was conducted.  The objective of 
obtaining sediment core samples was to generate data regarding the construction and use of the 
former water features and/or any climactic changes indicated within their sediments.  Pollen/starch 
grain analysis was conducted on three samples collected that are summarized below: 

1. Sample 1A1.  This was collected from Core C-1A extracted from the open air well of SIHP # 
-12951A.  Pollen/starch grain analysis showed that the sample was dominated by fern spores 
and foraminifera, indicative of a wet, possibly brackish water environment.  Coconut and loulu 
(Pritchardia spp.) palm pollen, cheno-am pollen, and ilex species pollen were also identified.  
The ilex pollen documents the presence and growth of introduced holly or yerba mate.  No 
starch grains were observed. 

2. Sample 2C1 and 2C2.  Sample 2C1 was collected from the upper boundary of Stratum II 
within the Core C-2C extracted from the open air well of SIHP # -12951B.  Sample 2C2 was 
collected from the middle of Stratum II within Core C-2C.  Pollen/starch grain analysis 
showed that the samples were dominated by fern spores and foraminifera that are indicative of 
a wet, possibly brackish water environment.  Coconut and loulu palm pollen, Rhamnaceae and 
Straussia-type pollen, and Dodonses were also identified.  No starch grains were observed. 
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The results show that while these wells are presently dry, the pollen analyses indicated a wet, 
possibly brackish water environment, which was to be expected.  The local vegetation community, 
represented in all three samples, included both grasses and sedges as dominant elements, growing 
either in relatively wet areas or on local sediments.  In addition, alena varied in quantity, being most 
abundant at the time represented by Sample 2C1.  Loulu hiwa grew as part of the coastal vegetation.  
Shrubby vegetation included ‘aheahea and a’ali’i as the most abundant.  The local wetland is 
represented by Typha pollen recovered in Sample 2C1.  Monolete spores and a few Dicksoniaceae 
and trilete spores document local growth of ferns, and provide further evidence of relatively wet 
conditions.  Recovery of foraminifera from all three samples indicates the presence of at least 
brackish water and growth of these organisms in sediments or substrate that was either occasionally 
inundated or perhaps was inundated at a later time.   
 
Results of Radiocarbon Analysis  
 
Radiocarbon analysis was conducted on three samples collected during sediment coring within the 
project area.  Radiocarbon analysis of Sample 1A1 suggested two possible date ranges, AD 1680 to 
1770 (29.8%) and AD 1800 to 1940 (65.6%), with the post-Contact date range (1800-1940) being the 
most probable.  Radiocarbon analysis of Sample 2C1 suggested the subsample was modern.  The 
analysis of Sample 2C2 suggested two possible date ranges; AD 1680 to 1730 (25.2%) and AD 1800 
to 1930 (70.2%), with the post-Contact date range (1800-1930) being the most probable. 
 
These results indicate that while there is a possibility of pre-Contact usage of SIHP # -12955, the 
site was well utilized throughout the historic era.  A shovel test (STP-1) at nearby SIHP # -12957 
Feature B (Low-Walled Enclosure-LCA 5693) did not yield evidence to counter Tuggle’s (1990) 
prior study interpretation of this feature as a modern hotel landscaping construction.  
 
Results of Geotechnical Survey Observations  
 
The geotechnical survey conducted indicated the project area is underlain by layers of porous to 
dense basalt bedrock, which occasionally appears as a reddish cinder material.  Extracted core 
samples indicated the upper limits of bedrock range from approximately 0.61 to 3.05 meter (1.0 to 
10.0 feet) below surface in the tested areas.  Consistent with CSH’s subsurface testing program, areas 
with the deepest upper bedrock limits were at the KBR hotel or adjacent to KBR.  The shallowest 
bedrock surfaces were encountered in the central and southern portions of the project area.  No 
cultural materials were observed at any time in the sediments extracted during the geotechinal 
survey. 
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3.12 CULTURAL RESOURCES 
 
A cultural impact assessment (CIA) study for the Kahalu‘u Ma Kai project was conducted by CSH.  
A copy of the report is included in Appendix H.  Through document research and ongoing cultural 
consultation efforts, this report provides information pertinent to the assessment of the proposed 
project’s impacts to cultural practices and resources. 
 
The scope of work for this CIA consisted of the following: 

1. Examination of cultural and historical resources, including Land Commission 
documents, historic maps, and previous research reports, 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. 

2. Review of previous archaeological work at and near the subject parcel that may be 
relevant to reconstructions of traditional land use activities, and to the identification and 
description of cultural resources, practices, and beliefs associated with the parcel. 

3. Consultation and interviews with knowledgeable parties regarding cultural and natural 
resources and practices at or near the parcel, present and past uses of the parcel, and/or 
other practices, uses, or traditions associated with the parcel and environs. 

 
Background research for this study yielded results that were already discussed under Section 3.11 
(Historic and Archaeological Resources).   The project area is located within the Kahalu‘u Ahupua‘a 
that was one of the most important places in all of the Hawaiian Islands.  The project site, with its 
productive fishing grounds, access to the Kona field system and other resources, is home to four 
heiau (place of worship), all of highest spiritual importance, historically and in recent times, to 
Hawaiians.  
 
Archaeological research shows the project area contains, although some are no longer present, 
numerous culturally and historically significant sites and features including heiau (Hāpaiali‘i Heiau, 
Ke‘ekū Heiau, Mākole‘ā Heiau, and Kapuanoni Heiau), Keawehala Pond, petroglyphs, fishponds, 
freshwater springs, and residential complex associated with ali‘i (Po‘o Hawai‘i).  The project area is 
also associated with a number of ruling chiefs who made Kahalu‘u their place of residence, including 
Lono-i-ka-makahiki, Alapa‘inui, Kalani‘ōpu’u, and Kamehameha as well as a famous and beautiful 
chiefess by the name of “Makolea.”  
 
3.12.1 Community Consultation 
 
A combination of qualitative methods including purposive, snowball, and expert (or judgment) 
sampling, were used to identify and invite potential participants to the study.  The sampling purpose 
is not to establish a representative or random sample, but to identify specific groups of people who 
either possess characteristics or live in circumstances relevant to the social phenomenon being 
studied.  This approach allows the researcher deliberately to include a wide range of types of 
informants and also to select key informants with access to important sources of knowledge. 
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CSH began with purposive sampling informed by referrals from known specialists and relevant 
agencies.  They contacted agencies such as SHPD, Office of Hawaiian Affairs, and community and 
cultural organizations in the North Kona District.  CSH also worked with KS who had identified 
descendants connected genealogically to the project area.  Based on their in-depth knowledge and 
experiences, these key respondents then referred additional potential participants who were added to 
the pool of invited participants.  
 
Kama‘āina and kūpuna with knowledge of the proposed project and study area were contacted to 
participate in semi-structured interviews.  CSH contacted 26 individuals and organizations of which 
seven responded with a formal interview.  Six of the seven interviews were organized with the 
assistance of Mr. Māhealani Pai, cultural resource specialist for KS KKEG. 
 
Four lineal descendants from the project area were interviewed on site at Hale ‘Ike, in Kahalu‘u, 
Hawai‘i.  Also present was Mr. Māhealani Pai of KS KKEG.  The four interviewees included Uncle 
Mitchell Miki‘ala Fujisaka, Auntie Vel Konanui Kahulamu Alapai Kauahi, Auntie Elizabeth 
Kalaniola Kahulamu Kahinu Wilson Hamm, and Uncle Floyd Kahalioumi Sr.  Interviews were also 
held with Mr. Ralph Alapai and Mr. Wayne Kahulamu at the project site in Kahalu‘u to discuss the 
cultural resources, beliefs, and practices of the project area and extending to the larger ahupua‘a of 
Kahalu‘u.  Ms. Nicole Kealohaokalanikeakaonaali‘i Lui was also interviewed in Kona, Hawai‘i to 
shared her interests and skills in the areas of history, mo‘olelo, and genealogy.  Information on these 
interviews are included in the CIA report in Appendix H. 
 
3.12.2 Cultural Landscape 
 
Discussions of specific aspects of traditional Hawaiian culture as they may relate to the project area 
are presented below. This section discusses cultural resources and practices identified within or in 
proximity to the project area in the broader context of the encompassing landscape of Kahalu‘u.  
 
Hawaiian Habitation and Agriculture.  Radiocarbon data suggest the earliest settlement in Kona 
began around AD 900.  The earliest settlement most likely was located around Kahalu‘u Bay with all 
its marine resources.  Archaeological evidence and community consultation also confirm the use of 
caves near the project area as a place of refuge and habitation during times of war and instability.  As 
for agriculture, the beginning of the Kona Field System is believed to have taken place by the mid-
1300s.  It was a system of planting unique to Kona which involved cultivating crops such as sweet 
potatoes, breadfruit, and dryland taro in narrow fields that ran from near the sea to the uplands.  In 
the project area, coconut trees and crops such as sweet potatoes were grown at higher elevations 
away from the shoreline were trees like mai‘a (bananas) and mango trees that gave both fruit and 
shade for travelers using the trails.  Taro, plantains, sugar, and ‘ulu also grew further upland.  
 
Wahi Pana and Mo‘olelo.  Kahalu‘u, both the ahupua‘a and particularly the project area, is part of 
a storied landscape teeming with natural and cultural resources which have been enjoyed by both the 
ali‘i and maka‘āinana, including the kama‘āina and kūpuna of today.  Beginning with numerous 
names for resources such as ponds, surf waves, caves and lava tubes, coastal points and hills, and 
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abundance of historic and cultural properties such as heiau and petroglyphs, Kahalu‘u is one of the 
most significant cultural places in all of Hawai‘i. 
 
The project area is called Kahalu‘u according to Mr. Fujisaka, and he suggested the meaning of the 
name has to do with diving.  The boundary between Kahalu‘u and Keauhou is Paniau, while the 
name Mākole‘ā refers to the heiau (south of Hale ‘Ike), as well as the whole beach.  Place name 
research and community consultation reveal a profusion of names to describe the cultural landscape, 
with Mr. Fujisaka noting that the names for places have gotten lost through time and improper 
usage.  Ke‘ali‘ali‘a once referred to a sandy pond, and Kilohana to a large pond that he and others 
regularly cleaned when called by Tūtū Naluahine.  Mr. Fujisaka also shared that groves of ‘ōhai trees 
once existed, and one grove (located where there are condos now) was called Ulumoi, and in the 
lower end, where Tūtū Naluahine’s house was located, the grove of ‘ōhai there was called Umi.  
 
Mo‘olelo about the project area include that of the mo‘o of Keawehala Pond, which Mrs. Kauahi 
shared was located in front of the current coconut trees seen from Hale ‘Ike.  The pond was taken 
care of by Tūtū Naluahine and her father.  The proper name for the wall in Kahalu‘u Bay is not 
Menehune wall, as it known today, but Kala‘auokali‘ikini, stated Mr. Fujisaka.  Relating that he 
learned about the Menehune wall in school, he narrated the legend which involved the menehune 
abandoning their work which left the wall incomplete and enabled surf to come in.  Other mo‘olelo 
associate the project area with the spirits of ali‘i who were there, such as sixteenth century Maui ruler 
Kamalālāwalu and his two faithful ‘ilio (dogs), Kapapako and Kauakahi‘oka‘oka.  Mr. Fujisaka shared 
that Mrs. Kauahi’s father saw a “big man, standing on the heiau with a dog.”  
 
Heiau.  The number of heiau near and within the project area is indicative of the spiritual 
importance of this special place.  Three of the four heiau have been restored.  Another possible 
name for Hāpaiali‘i Heiau was “Kapaealii,” according to Ms. Nicole Lui who traced her genealogy to 
the Ma‘a line.  Kahalu‘u makai was, and remains a sacred place, with each site having its own prayer.  
Mr. Fujisaka recalled that during the 1950s, when he assisted Henry Kekahuna, Theodore Kelsey, 
and Tūtū Naluahine with measuring the heiau, each time they measured a particular heiau, it had a 
different prayer.  Places like the pond also had their own prayer.  The majority of the community 
participants emphasized the sacred nature of the heiau and how they grew up being taught by their 
elders to respect the heiau, and that it was kapu or forbidden to step on it.  They always had to go 
around and avoid the heiau, although they did not know until seeing Kekahuna’s map the full 
significance of the area.  When Mr. Alapai and Mr. Kahulamu were growing up, only Hāpaiali‘i 
Heiau was intact.  
 
Burials.  Sand dunes in the project area may contain burials according to archaeological research 
and community consultation.  Iwi were found in certain areas of the project area, especially around 
the sand dunes.  After a storm or big waves, iwi would pop up in the sand and simply be put back 
where they came from, according to Mr. Fujisaka.  When the Keauhou Golf Club was being built in 
1966, lots of sand was taken from Kahalu‘u to be placed in the golf course, stated Mr. Kahalioumi.  
Bones were found in the sand that was hauled up by machines.  He pointed out that burials in the 
sand were common, especially in Kona, where people buried wherever they could dig.  
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Caves, as well as lava tubes, were also utilized as burial sites because tools that can dig through 
stones were not available.  No markers were used, and the grave location was committed to 
memory.  There are three types of burials, sand, earth and cave, noted Mr. Fujisaka, and whatever 
was convenient determined the type of burial that occurred.  Mr. Ralph Alapai and Mr. Wayne 
Kahulamu also described seeing iwi in the sand, especially when the surf was high, particularly in the 
sandy areas of the beach around Mākole‘ā.  Before, there was a lot more sand along the shoreline 
and the cousins remembered the beach being about a 100 feet more than it is now.  There was a 
grave pit in the area near the tennis courts of the Keauhou resort, according to Mr. Alapai. 
 
Mrs. Hamm stressed that there is a family cemetery close to the project area that is still being 
maintained by the family.  Mr. Fujisaka related that his father was trained to be the caretaker for the 
burial cave of the Kahalu‘u area when cave burials were still being done.  The cultural practice of 
preparing the dead included washing the body with ashes and salt, and then wrapping it with cloth 
or tapa to be tied to carrying poles.  Only a designated group of family members, no more than 
eight, were chosen to accompany the body along the trail to be buried in the cave.  Other family 
members stayed behind to mourn the deceased.  Mrs. Hamm confirmed the training of the 
designated members to take care of the deceased, and that the ceremonies of carefully cleaning the 
dead and preparing them for burial was part of honoring the physical body of individuals, which was 
valued by Hawaiians along with the spiritual and mental bodies.   
 
Caves.  Near the project area are a number of caves that were used for refuge and/or habitation 
purposes during times of instability, as well as for burials.  Archaeological studies, place name 
research, and community consultation confirm the presence of caves including the well-studied 
‘Ōhi‘a Cave.  There are no caves in the project area itself, according to Mr. Fujisaka.  But, there are 
many along the hillside near the project area.  Both Mr. Alapai and Mr. Kahulamu shared that there 
are many caves in Kahalu‘u which were used as burials and also for shelter.  Some of the caves also 
had many fishbone hooks and poi pounders that were taken by collectors.   
 
Marine and Freshwater Resources.  Kahalu‘u was teeming with abundant water resources, 
brackish as well as fresh.  The water came from underground and would bubble to the surface, 
shared Mr. Fujisaka.  Study participants knew ponds that could be used for bathing and for drinking 
purposes.  There were also ponds that were off limits and reserved for ali‘i, such as Po‘o Hawai‘i.  As 
for daily drinking water, study participants used freshwater catchment; water for the cisterns came 
from rain.  Mrs. Hamm related that they would minimize using the water from their cisterns as 
much as possible by taking baths and washing their laundry at the beach.  Mr. Kahalamu and Mr. 
Alapai had a catchment tank for their needs but they needed to supplement by hauling water from a 
brackish pond near their house as well as several freshwater ponds.   
 
Anchialine ponds teeming with ‘ōpae ‘ula were, and still are, in the project area, and Mr. Fujisaka 
recalled a big pond in particular called Kilohana, which he and others cleaned whenever Tūtū 
Naluahine called for the overgrown ēkoa bush to be cut back.  The cleaning of invasive plants like 
ēkoa is still an ongoing cultural practice.  ‘Ōpae ‘ula was used as bait for ‘ōpelu fishing.  Mr. Fujisaka 
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described the ‘ōpae ‘ula as hardy survivors who find a way to live no matter where they may be, 
while Mr. Alapai explained that the little red shrimp filtered the water and kept the pond clean. 
 
Because the project area was primarily a fishing area, just about every fish variety associated with the 
shoreline could be found, including manini,‘ū‘ū, and hinalea, to name just a few.  There was 
abundant limu of all kinds, including limu ele‘ele, limu waina, limu lipoa (for use with ‘ōpihi), and 
limu kala.  There was no limu kohu in the Kahalu‘u makai area, so those who lived in Kahalu‘u 
would ask permission from the residents of Keauhou to pick limu kohu there.  Limu kala was used 
for medicinal purposes as well. 
 
Fishing Practices.  Kahalu‘u Bay was teeming with all kinds of fish.  Mr. Fujisaka recalled being 
taken by his elders around the bay to learn all the locations of ku‘una, or places where and how to 
set net.  The ku‘una were in shallow waters and had their own names such as Ko‘omea or Pokowa‘a, 
which had big flat boulders on the bottom close to where the net is set.  Cousins Mr. Alapai and Mr. 
Kahulamu noted there were at least 30 ku‘una in the bay, and they shared their method of cross 
netting.  Once it was time to bring in the fish, one simply walked up to the shallow area, grabbed the 
lead, and brought the net together to catch the fish, which Mr. Alapai noted as tasting better back 
then because of all the limu that the fish ate.  Even the guts of manini would be eaten, when now it 
is not advisable, and little fish like that would be roasted or pulehu.  Limu is not as available now as 
it was before, which limits the amount fish can eat, thereby changing its taste.  
 
Each family also had a specific kind of fish that was kapu for them to eat.  For Mr. Kahalioumi, a 
little dark fish that was used for medicine by his family was forbidden to be eaten.  For Mr. Fujisaka, 
the fish that was kapu was the one that was used to lure others.  There was ‘ōpelu fishing outside 
Keauhou, and there was also ‘ōpelu caught outside of La‘aloa.  He‘e (octopus) also used to be 
abundant in Kahalu‘u Bay. 
 
Limu Gathering.  According to Mrs. Hamm, women were the limu gatherers, while men were the 
fishermen.  The women from her ‘ohana frequented special places to gather limu, and she learned to 
do it by watching her mother who also fished in the water for small fish using her mu‘umu‘u.  She 
also gathered limpets or ‘ōpihi.  Mr. Alapai described the different kinds of limu, such as ogo, limu 
kala, and cabbage limu. 
 
Salt Gathering.  Salt was found and gathered all along the shoreline of the project area.  It was used 
to dry fish that would then be left out on the black lava rocks or placed on top of coconut leaves on 
the rocks.  Mr. Alapai noted that there were plenty of small salt water ponds that were dried by the 
sun, leaving salt.  However, the salt is not so clean now as before due to the ocean being used as a 
bathroom, according to Mr. Kahalamū. 
 
Trails.  There were four main trails that went mauka-makai in Kahalu‘u, according to Mr. Fujisaka.  
Those trails were Paniau, Mākole‘ā, Kaholele, and Kapa‘ala‘alaia.  Other nearby trails include 
Kahalu‘u, La‘aloa, Pāhoehoe which was a flat trail, Hōlualoa, Kamalumalu (a big trail), Judd trail, and 
Puapua‘a.  In addition, there were smaller trails that interconnected with the larger ones.   
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One travelled up and down the trails on old kēkake, or donkeys, that were used to carry packs and 
wooden saddles, related Mrs. Hamm who described riding on the hard wooden saddles.  All along 
the trail, she and her family would visit other families and pay their respects along the way to their 
destination.  The main road that is now known as Ali‘i Drive was a trail before; residents referred to 
the trail as either going to Kailua or Keauhou, described Mr. Fujisaka.  
 
Surfing.  Ku‘emanu Heiau was a surfing heiau attesting to the ancient practice of surfing enjoyed by 
ali‘i.  Near Ku‘emanu Heiau were specific wave breaks called Kehau and Kapua, with Kapua being 
inside and Kehau located outside according to Mr. Mitchell Fujisaka.  There was also a third surf 
wave there.  Pu‘u Pu‘u was the surf by Ohi‘o, because it was the highest peak.    
 
Mr. Fujisaka described surfing the way it was practiced in the 1950s, stating it was he and others in 
his group who started so-called “modern surfing.”  He used a “big, hollow paddle board” that was 
about 13 feet long, and knew all the surf spots and their names before they were called the names 
that are currently being used.  The names were sometimes related to the people who lived nearby 
including Tommy Whites and Hinds (before it was known as Banyan’s).  Other spots were Moa, 
Kamoamoa, and Kahalu‘u. 
 
Educational and Cultural Programs.  The project area is currently being used for educational 
purposes by the KKEG that teaches students using place-based learning.  Students are brought on-
site to learn topics such as plane table mapping techniques and math, which is being used in the 
restoration of the heiau located in the project area.  Mrs. Hamm pointed to the use of genealogy to 
teach history to the children.  Her grandchildren along with Mr. Kahalioumi’s grandchildren and 
those of Mrs. Vel Kauahi are already benefitting from the program, which teaches them important 
aspects of Hawaiian culture including chants and ceremonies. 
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3.13 SOCIAL AND ECONOMIC FACTORS 

3.13.1 Population and Housing 
 
Information on the existing social characteristics of the project area was obtained from the U.S. 
Census Bureau’s Census 2010 data.  The Kahalu‘u Ma Kai project site is located within the 
Kahalu‘u-Keauhou Census Designated Place (CDP) identified as census tract number 215.09.  
Demographic characteristics from the 2010 Census assembled of the Kahalu‘u-Keauhou CDP in 
comparison with the Hawai‘i County CDP are shown on Table 3.7. 
 
Population 
 
The resident population in West Hawai‘i, and particularly in the North Kona District, has grown 
rapidly over the last few decades as compared to population growth over the entire County.  As 
shown below, the district has increased in population by 784 percent between 1970 and 2010 as 
compared to only 287 percent for the entire County.   
 

Area 

Resident Population by Year Total 
Percentage 

Growth 
1970 1980 1990 2000 2010 

North Kona District 4,832 13,898 22,284 28,543 37,875 784% 
County of Hawai‘i 64,468 92,053 120,317 148,677 185,079 287% 
Source: Hawai‘i State DBEDT: Hawai‘i State Data Book 

 
The high growth rate over the decades has resulted in a steady stream of new residents to the 
district, lured by Kona’s attractions, employment, and entrepreneurial opportunities associated with 
the tourism industry.  Many residents of the district are relative newcomers to the island, particularly 
from the U.S. mainland, who are often retired and more affluent.  The growth of tourism has also 
contributed to a number of visitors vacationing in the area increasing the district’s de facto 
population (those actually present on any given day).   
 
Census data for 2010 indicates that the Island of Hawai‘i had a population of 185,079 persons, and 
the Kahalu‘u-Keauhou CDP a population of 3,549 persons, or 1.92 percent of the island total.  
Within this CDP population, 16.2 percent (575 persons) were of age 17 and younger, 24.3 percent 
(862 persons) were 65 years and older, and 59.5 percent (2,112) were between the ages of 18 and 64 
years old.  In comparison, the Island of Hawai‘i had a significant higher percentage of persons age 
17 and younger (22.8%) and significantly lower percentage of persons 65 years and older (14.5%).  
The median age for Kahalu‘u-Keauhou CDP of 52.8 years is also considerably older than the 
County’s median age of 40.9 years. 
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Table 3.7 
Summary of U.S. Census Demographic Data (2010 and 2000) 

Description of Demographic Data Kahalu‘u-Keauhou CDP Hawai‘i County CDP 

 Number Percent Number Percent 

POPULATION (2010) 3,549  185,079  

AGE 
Under 5 years 
5 to 17 years 
18 to 64 years 
65 years and older 
 
Median age 

 
196 
379 

2,112 
862 

 
52.8 

 
5.5 

10.7 
59.5 
24.3 

 
 

 
11,845 
30,435 

115,965 
26,834 

 
40.9 

 
6.4 

16.4 
62.7 
14.5 

RACE 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian or Other Pacific Islander 
Some other race 
Two or more races 

 
2,252 

23 
14 

363 
312 
92 

493 

 
63.5 
0.6 
0.4 

10.2 
8.8 
2.6 

13.9 

 
62,348 

1,020 
869 

41,050 
22,389 

2,868 
54,535 

 
33.7 
0.6 
0.5 

22.2 
12.1 
1.5 

29.5 
HOUSEHOLDS 

Family households 
Non-family households 
 
Households with individuals under 18 years 
Households with individuals 65 years and over 
 
Average household size 
Average family size 

1,456 
957 
499 

 
292 
550 

 
2.37 
2.75 

 
65.7 
34.3 

 
20.1 
37.8 

67,096 
44,407 
22,268 

 
21,340 
19,541 

 
2.70 
3.22 

 
66.2 
33.8 

 
31.8 
29.1 

 
 

HOUSING OCCUPANCY AND TENURE  
Total housing units 

 Occupied housing units 
 Vacant housing units 
 

Occupied housing units 
 Owner-occupied housing units 
 Renter-occupied housing units 
 

 
2,715 
1,456 
1,259 

 
1,456 

947 
509 

 
 

53.6 
46.4 

 
 

65.0 
35.0 

 
82,324 
67,096 
15,228 

 
67,096 
44,271 
22,825 

 
 

81.5 
18.5 

 
 

66.0 
34.0 

EMPLOYMENT STATUS (2000 Census) 
Population 16 years and older 

 In labor force 
 Not in labor force 

 
2,088 
1,071 
1,017 

 
 

51.3 
49.9 

 
114,647 
70,791 
43,856 

 
 

61.7 
38.3 

INCOME (in 1999) (2000 Census) 
Households 
Less than $10,000 
$10,000 to $49,999 
$50,000 to $99,999 
$100,000 or more 
 
Median household income 

 

 
1,045 

105 
394 
346 
200 

 
$52,522 

 

 
 

10.0 
37.7 
33.1 
19.2 

 
 

 
52,945 

6,135 
25,989 
15,257 

5,564 
 

$39,805 

 
 

11.6 
49.1 
28.8 
10.5 

Source:  U.S. Census Bureau, Census 2010 and Census 2000 
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The resident population in Kahalu‘u-Keauhou is also quite different from the County with 63.5 
percent being White as compared to the island’s 33.7 percent (almost double).  The percentage of 
Asian in the district is also less than half of the County (10.2% compared to 22.2%) as shown on the 
table.  The district also has a lower percentage of Native Hawaiian or other Pacific Islander, and less 
than half of the residents of the Two or More Races category than the County.  This data supports 
the trend over the decades of many residents in the district consisting of newcomers to the island, 
such as from the U.S. mainland, who are often retired and choosing to live in the area. 
 
Housing 
 
The 2010 census data showed that the number of households on the island was 67,096 and the 
Kahalu‘u-Keauhou CDP had 1,456, or 2.17 percent of the island total.  The average household size 
for this CDP was 2.37 persons and the average family size was 2.75 persons.  The average household 
and family size for the Kahalu‘u-Keauhou CDP were both lower than the island’s average of 2.70 
and 3.22 persons, respectively.  The percentage of households with individuals 65 years and older 
(37.8%) was also notably higher than the County’s (29.1) reflecting the migration of many retirees to 
the area.   
 
The visitor-oriented characteristic of the Keauhou Resort area likely contributes to the lower 
household size numbers as compared to the overall island.  This is reflected in the area having a high 
percentage of vacant housing units (46.4%) in comparison to the County (18.5%).   
 
The project site currently does not have any residential homes on the property.  With the closure of 
the Keauhou Beach Resort, the hotel units associated with the resort are no longer operational.  As a 
result, there are no residents or visitors residing on the property temporarily or permanently.   
 
3.13.2 Employment and Household Income 
 
The County of Hawai‘i had the second largest number of people in the labor force by County in the 
State with 119,897 people employed (between the ages of 16 to 64 years old) in 2011.  The City and 
County of Honolulu was first with 622,297 persons and the County of Maui was third with 102,429 
persons.  Based upon the census data, the Kahalu‘u-Keauhou CDP (51.3%) had a lower percentage 
of the population in the labor force compared to the island’s percentage (61.7%).  This reflects the 
larger number of retirees living in the CDP as compared to the island.   
 
The County of Hawai‘i had the third largest number of annual average jobs in the State with an 
annual average of 63,350 jobs in 2011.  This total was behind the City and County of Honolulu, and 
close to the County of Maui’s total of 67,400 jobs.  The County’s total number of jobs represented 
about 10.5 percent of the State’s total.  The County also had the highest unemployment rate of 9.9 
percent compared to the other counties.  The average annual wage in the year 2011 (including 
government) for the Island of Hawai‘i was $36,566 compared to the State’s average of $42,454.     
 



 Kamehameha Schools 
CHAPTER 3 Kahalu‘u Ma Kai Project 
NATURAL ENVIRONMENT Draft Environmental Assessment 
 

3-70 

The closure of the Keauhou Beach Resort resulted in the elimination or displacement of several jobs 
associated with the Outrigger Hotels and Resorts Company.  This involved jobs in the areas of hotel 
management, housekeeping, security, and maintenance.  Smaller businesses operating within the 
resort also needed to close or relocate elsewhere.   
 
3.13.3 Character of Community 
 
The project site is situated within the Keauhou Resort area that encompasses an area of about 2,400 
acres generally extending from the shoreline inland up to Kuakini Highway.  Keauhou Resort is a 
fully integrated destination resort community located about five miles south of the primary West 
Hawai‘i resort area of Kailua-Kona.  As a result, many of the characteristics associated with this 
community are visitor-oriented.   
 
Such resort-oriented developments include the Sheraton Kona Resort and Spa at Keauhou Bay, the 
Keauhou Shopping Center, Kona Country Club, and various timeshare, residential and resort 
condominiums, and single-family residences predominantly situated along the coastline.  The former 
KLH (previously demolished) and KBR on the project site similarly represented the resort character 
of the area.  This resort character of the community also extends further north with several visitor 
timeshare, residential condominiums, and single-family residences developed along the shoreline.   
 
This coastline is also known for its numerous historic sites and natural and cultural resources.  Many 
of the resort uses have incorporated these historic and cultural sites into their operations or design 
themes.  As a result, these sites generate much interest from visitors staying in the region or 
elsewhere.  The Kahalu’u Ma Kai property is an example of this pattern of development and by 
emphasizing the five heiau present, generated much interest by both residents and visitors.  Even 
with the closing of the KBR, there continues to be many visitors to the site on a daily basis to 
inquire about the historic and cultural sites.   
 
Inland areas located above (mauka) Kuakini Highway have a distinctly different character which is 
rural residential.  These areas consist of predominantly low-density single-family residences spread 
out over large areas and connected by rural roadways.  Owners of these residences are 
predominantly island residents.   
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3.14 INFRASTRUCTURE FACILITIES 
 
A preliminary engineering report was prepared by Belt Collins Hawai‘i, LLC (BCH) that covered 
water, wastewater, drainage, and electrical and communication facilities.  This report is included in 
Appendix I of this document.  A traffic impact analysis was prepared by Austin, Tsutsumi and 
Associates, Inc., and this report is included in Appendix J of this document.  Information from these 
reports was used to address existing infrastructure facilities.   
 
3.14.1 Water Facilities 
 
Potable water service to the project area is provided by the County Department of Water Supply 
(DWS) from its 324.5-foot elevation Keauhou system served by the Keauhou Reservoir located 
makai of Kamehameha III Road.  A 12-inch diameter water line transports water down (makai) 
from this reservoir, along Makolea Street, and then along Ali‘i Drive.   
 
The water system providing service to the project site is associated with existing infrastructure that 
previously served the KLH and KBR.  Water meters and service laterals currently serve the northern 
and southern halves of the property that was formerly used by the two resorts.   
 
Domestic water service to the KBR portion of the project site is provided by a 6-inch by 4-inch 
Hersey compound meter located near the site’s main entrance off of Ali‘i Drive.  A 4-inch diameter 
water line extends from this meter to the KBR hotel.  Smaller service laterals extend from the hotel 
to the tennis center building (located in the middle of the project site) and Kalani Kai structure 
situated along the shoreline.  Irrigation lines serving the KBR section of the property are also tapped 
off the 4-inch diameter water line.  Domestic water and fire protection services to the former KLH 
area of the property are provided by a 4-inch Hersey compound meter and 6-inch Hersey detector 
check meter.  These water meters are located within the property near the Ali‘i Drive shoulder area.  
The DWS indicated that as-built drawings of the water system for this southern half of the property 
were not available.  
 
Fire protection service to the former KBR is provided by a 6-inch Hersey detector check meter.  
Building fire protection is provided by a 4-way Siamese wet standpipe connection located in front of 
the hotel and a 2-way Siamese dry standpipe connection located near the southeast corner of the 
building.  There are no on-site fire hydrants in the KBR building area, or in the former KLH portion 
of the property.   
 
Existing Water Demand 
 
The existing water system serving the former KBR was sized to accommodate 317 hotel rooms plus 
accessory facilities.  Average daily water usage at KBR, based upon DWS monthly water usage data 
from November 2011 to November 2012, was approximately 46,000 gallons per day (gpd).  Monthly 
water usage data from January 2013 to July 2013 (after closure of KBR) indicated an average daily 
demand on the order of 20,000 gpd.  Therefore, a 56 percent reduction in water usage is generally 
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occurring on the KBR portion of the project site with the closure of the resort operations.  Current 
water usage is predominantly associated with landscape irrigation.   
 
The existing water system serving the former KLH was sized to accommodate 462 hotel rooms.  
Average daily water usage at the KLH, based upon DWS monthly water usage data from October 
1997 to October 1981, was approximately 94,000 gpd.  Monthly water usage data from December 
2012 to August 2013 indicated an average daily demand of about 4,000 gpd, or less than 95-percent 
of the previous demand of the KLH.   
 
Therefore, the total water usage currently being generated from the entire project site is about 
24,000 gpd.  Prior water usage with both the KBR and KLH resorts in operation was about 140,000 
gpd.  This reflects a decrease of about 83 percent in total water usage for the property.  Based on an 
October 2011water agreement, the KLH parcel has an allocation from DWS of 235 equivalent units 
of water.  Each equivalent unit is equal to 600 gallons per maximum day.  As a result, the available 
maximum daily usage for this southern half of the project site is 141,000 gpd. 
 
3.14.2 Wastewater Facilities 
 
The County DEM, Wastewater Division provides wastewater collection and treatment for most of 
the island.  A County wastewater system consisting of gravity and force mains connecting to the 
Kealakehe Wastewater Treatment Plant serves areas of the North Kona district.  However, this 
wastewater collection system stops at a residential subdivision located north of the project site. 
 
Wastewater collection and treatment in the Keauhou area is by a privately operated company.  This 
sewer system consists of gravity lines, force mains, pumping facilities and the He‘eia Wastewater 
Treatment Plant (WWTP) located within the Kona Country Club Golf Course near He‘eia Bay 
about 0.6 miles to the south..  The He‘eia WWTP was expanded from its previous capacity of 0.75 
million gallons per day (mgd) to a current capacity of 1.8 mgd.  The treatment facility can be further 
expanded to an ultimate size of 3.6 mgd (LUC August 2005).  Wastewater at the treatment plant 
receives pretreatment followed by primary and secondary treatment.  The wastewater is treated to R-
2 quality with approximately 0.5 mgd of reclaimed water produced. 
 
Sewerage Pump Stations 
 
There are four sewage pump stations (SPSs) located within the project site consisting of three small 
SPSs serving the former KBR site, and the Kahalu‘u SPS located on the southern half of the project 
site.  The Kahalu‘u SPS is located in the VE flood zone near the southwestern corner of the 
property and adjacent to the Mākole‘ā Heiau.   
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Exhibit 3.15  Photo of Kahalu‘u SPS 

The Kahalu‘u SPS is owned by the Applicant 
(KS), but is operated and maintained by a 
private firm.  The original pumping facilities 
consisted of a dry well and wet well.  However, 
in 2005 the SPS was modified with the 
demolition of the dry well, and addition of two 
submersible pumps in the wet well.  Each 
submersible pump is rated to operate at 1,037 
gallons per minute (gpm) or about 1.5 mgd.  
With two pumps in operation, the Kahalu‘u 
SPS capacity is about 3 mgd.  Exhibit 3.15 
shows a photo of this SPS.   
 
This Kahalu‘u SPS appears to be well 
maintained and in satisfactory condition.  The pump controls and emergency generator were 
installed separately from the Kahalu‘u SPS, and are located along Ali‘i Drive in the southeastern 
corner of the property, and outside the flood zone.  The circuit breakers of the pumps trip 
periodically due to the long distance from the pump controls.   
 
Wastewater at the northern half of the project site (former KBR area) is currently collected in three 
small SPSs.  A SPS located in the basement of the existing KBR hotel conveys wastewater to a SPS 
located adjacent to the hotel on the southeast side.  The other SPS is at the existing Tennis Center 
Building.  Force mains from the SPSs convey wastewater collected to an existing 12-inch diameter 
sewer main within the Ali‘i Drive right-of-way.  This 12-inch diameter sewer main then conveys 
wastewater from the project site along with nearby properties by gravity along Ali‘i Drive 
southbound, and is then routed makai to the existing Kahalu‘u SPS.  Wastewater from the Kahalu‘u 
SPS is then pumped mauka (inland) back to Ali‘i Drive where a 10-inch diameter force main 
conveys wastewater along this roadway to the south toward the He‘eia WWTP. 
 
Existing Tributary Area and Wastewater Design Flows 
 
The wastewater tributary area of the Kahalu‘u SPS is approximately 400 acres, and includes existing 
developed areas and future planned developments within this Keauhou Resort area.  A general site 
map showing the tributary area for the Kahalu‘u SPS is shown on Figure 3.14.  As shown on this 
figure, the Kahalu‘u SPS receives flows generated from the former KBR area which are the hotel, 
tennis center building, and Kalani Kai Grill.   
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This tributary area includes the following surrounding properties: the Keauhou Kona Surf and 
Racquet Club, HHA Rental Apartments, Na Hale Keauhou Townhouses located mauka of the 
racquet club, Kahalu‘u Beach Park SPS, Beach Villas at Kahalu‘u, and several single-family and 
multi-family residences.  In addition to these properties, the tributary area also includes the southern 
half of the project site (former KLH) and large undeveloped areas planned for future residential and 
multi-family development. 
 
Wastewater from the racquet club and mauka townhouses is conveyed to the Kahalu‘u SPS via a 
gravity line directly from the racquet club property.  A 4-inch diameter force main from the 
Kahalu‘u Beach Park SPS conveys wastewater to the 12-inch diameter gravity sewer main within the 
Ali‘i Drive right- of-way. 
 
Preliminary wastewater flow calculations based on the tributary area and land uses identified are 
provided in Table A-1 of Appendix J (BCH Preliminary Engineering Report).  The wastewater flows 
were estimated based on the methodology in the Design Standards of the Department of Wastewater 
Management (City 1993).  The results of the preliminary wastewater flow design calculations for this 
tributary area to the Kahalu‘u SPS are provided along with estimated flows under existing 
conditions.  Existing conditions reflect the closure of the KBR. 

Wastewater Flow Estimates Design Conditions Existing Conditions 
a. Design Average Flow: 0.81 mgd 0.16 mgd 
b. Design Maximum Flow: 3.59 mgd 0.77 mgd 
c. Design Peak Flow: 4.14 mgd 0.86 mgd 

 
Based on the existing developments discharging wastewater to the SPS, the existing pumps are 
oversized for the flows received.  Existing average flows are estimated to be only 0.16 mgd while the 
Kahalu‘u SPS design flows can process 0.81 mgd (20% of capacity).   
 
3.14.3 Drainage Facilities 
 
The project site is located makai of Ali‘i Drive and borders the shoreline, therefore, storm water 
runoff generated on the site generally sheet flows to lower lying areas, infiltrates into the ground in 
some locations, and eventually discharges into the ocean at the shoreline.  As previously discussed in 
Section 3.1, the topography associated with most of the project site is generally level, and gently 
slopes from Ali‘i Drive toward the shoreline in a westerly direction.  Much of the area has been 
previously modified as part of the development of the KBR and KLH.  The property generally 
slopes towards the ocean at a grade of between 4.0 to 4.4 percent.  There are no perennial or 
intermittent streams or large drainageways routed through the site.   
 
Three existing drain inlets and a 16-inch diameter drain line collect storm water runoff from 
portions of the KBR parking lot and cul-de-sac located adjacent to the hotel.  The drain line 
discharges into a seepage pit located within a landscape area south of the hotel and adjacent to the 
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tennis courts.   Existing drainage conditions showing general flow patterns on the property, drainage 
areas within the property, and estimated runoff quantities are shown on Figure 3.15. 
 
As shown on Figure 3.15, there are 11 drainage areas identified on the property with the largest 
being the southern half of the site (11.11 acres).  The next largest is the middle section of the 
property that includes the tennis courts, tennis building, and nearby parking area (3.56 acres).  The 
northern portion of the property associated with the former KBR is divided into the remaining nine 
drainage areas.  Existing storm water runoff from the project site totals 52.2 cubic feet per second 
(cfs).   
 
3.14.4 Solid Waste Facilities 
 
The County Department of Environmental Management, Solid Waste Division operates the 
County’s solid waste facilities that consist of transfer stations and landfill sites.  Solid waste 
generated in West Hawai‘i is disposed of at the West Hawai‘i Sanitary Landfill in Pu‘uanahulu in the 
North Kona District of the island.  The Keauhou Transfer Station is the closest transfer station to 
the project site located on the mauka side of Kuakini Highway.   
 
Solid waste generated from the project site is currently serviced by a private solid waste collector 
who disposes of waste at either the transfer station or West Hawai‘i Sanitary Landfill.   
 
3.14.5 Transportation Facilities 
 
Austin Tsutsumi and Associates, Inc. conducted a traffic impact analysis study for this project, and 
this report is included in Appendix J of this document.  Traffic counts were taken at selected study 
intersections to determine existing traffic operations during the weekday morning and afternoon 
peak hours of traffic.  Future traffic projections without the project and with the project were 
generated for the study year 2023, and analysis of traffic conditions performed.  The study 
intersections include the following: 

1. Ali‘i Drive with Project Main Driveway (unsignalized). 
2. Ali‘i Drive with Ali‘i Highway and Keauhou Shopping Center Driveway (signalized). 
3. Ali‘i Drive with Kamehameha III Road (signalized). 
4. Kamehameha III Road with Keauhou Shopping Center Driveway (signalized). 

 
The methods for calculating volume to capacity ratios and delays prescribed under The Highway 
Capacity Manual; Special Report 209 (HCM, 2000) was used.  The analysis methodology also used Level 
of Service (LOS) as a qualitative measure to describe traffic flow conditions at study intersections.  
LOS values range from free-flow conditions (LOS A) to congested conditions (LOS F).   
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Existing Roadway System 
 
The roadway system in the project area consists of the State Department of Transportation’s 
Kuakini Highway and the County’s Ali‘i Drive both of which generally provide north-south 
vehicular access through this vicinity from other communities.  Ali‘i Drive is a County collector 
roadway generally routed along the coastline while Kuakini Highway is located well inland.  Ali‘i 
Highway provides north-south vehicular access south of the project toward Kealakekua.  
Kamehameha III Road is a County road generally routed in an east-west direction connecting Ali‘i 
Drive with Kuakini Highway.  Figure 3.16 shows the roadway network in the project area, and 
identifies the four study intersections.   
 
The State’s Kuakini Highway is a two-lane, two-way undivided State highway that is part of the 
Hawai‘i Belt Road (SR-11).  This highway begins at the Old Kona Airport State Recreation Area 
north of downtown Kailua-Kona, travels southbound past Keauhou, and merges with Mamalahoa 
Highway further south in the town of Honalo.  Within the vicinity of the project, the posted speed 
limit is 45 miles per hour (mph) to the north of Kamehameha III Road, and 55 mph to the south.   
 
Ali‘i Drive is a two-lane, undivided two-way County collector roadway.  This roadway begins in 
downtown Kailua-Kona, travels southbound along the coastline, and terminates over a mile south of 
the project site at its intersection with Ali‘i Highway.  The posted speed limit is 30 mph along the 
project site.  Pedestrian crosswalks and numerous all-way stop-controlled intersections are provided 
along Ali’i Drive. 
 
Ali’i Highway is a two-lane, two-way undivided County roadway, also referred to as County Highway 
187.  This roadway begins at its intersection with Ali‘i Drive (south of the project site), and proceeds 
south beyond Keauhou to its intersection with Mamalahoa Bypass Road.  Ali’i Highway has a posted 
speed limit of 35 mph.  This roadway is planned to be extended beyond Ali‘i Drive for 
approximately 4.5 miles into downtown Kailua-Kona (see Figure 3.16), but no specific start date for 
construction has been set. 
 
Kamehameha III Road is a two-lane, two-way undivided County roadway that connects Ali‘i Drive 
with Kuakini Highway.  This roadway begins at Keauhou Bay and travels inland in a northeast 
direction with a posted speed limit of 25 mph until its intersection with Ali‘i Drive.  After its 
intersection with Ali’i Drive, the roadway continues mauka past the Keauhou Shopping Center with 
a posted speed limit of 35 mph.  Kamehameha III Road terminates at its signalized intersection with 
Kuakini Highway. 
 
  



Source:

Figure 3.16 - Existing Roadway Network and Study Intersections
KAHALUÿU MA KAI
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Existing Traffic Volumes and Level-of-Service 
 
Weekday morning and afternoon peak hour turning movement data was collected on Tuesday, 
October 1, 2013.  Based on this traffic count data, the morning peak hour of traffic was determined 
to occur from 7:15 a.m. to 8:15 a.m., and the afternoon peak hour of traffic was determined to occur 
from 3:30 p.m. to 4:30p.m.  The traffic count data is graphically shown on Figure 3.17.   
 
Analysis of the study intersections were conducted for existing conditions based upon the traffic 
data collected.  Table 3.8 shows these results, and a summary is provided. 

1. Ali’i Drive and Project Driveway.  The existing two-way, stop-controlled Ali‘i Drive and 
Project Driveway (KBR main driveway) intersection provides single-lane approaches and 
a marked crosswalk on the north leg.  All approaches currently operate at LOS B or 
better during the morning and afternoon peak hours of traffic.   

2. Ali’i Drive and Keauhou Shopping Center Driveway.  The Ali‘i  Drive with Keauhou  
Shopping Center Driveway signalized “T”-intersection operates at LOS B or better for 
all approaches during both the morning and afternoon peak hours of traffic.    

3. Ali’i Drive and Kamehameha III Road.  The Ali‘i Highway with Kamehameha III Road 
signalized intersection was observed to operate at LOS C or better for all approaches 
during both the morning and afternoon peak hours of traffic.   

4. Kamehameha III Road and Keauhou Shopping Center Driveway.  The Kamehameha III 
Road and Keauhou Shopping Center Driveway signalized intersection was observed to 
operate at LOS B or better for all approaches during both the morning and afternoon 
peak hours of traffic. 

 
3.14.6 Electrical and Communication Facilities 
 
Electrical power service to this area is provided by the Hawai‘i Electric Light Company (HELCO), a 
privately owned utility company regulated by the State Public Utilities Commission, via distribution 
lines routed primarily along major roadways.  HELCO’s Keāhole generating plant, along with 
generating facilities in East Hawai‘i, provides electrical capacity to West Hawai‘i (LUC August 2005).  
North of the project site, overhead sub-transmission lines located on utility poles are routed along 
Ali‘i Drive.  At the project site and south into the Keauhou Resort area, utility lines are distributed 
underground. 
 
Hawaiian Telephone Company (HTC) provides telephone and other telecommunications services to 
Keauhou as well as to the rest of the island.  HTC provides telephone service for the region from 
their switching facilities in Kailua-Kona (LUC August 2005).  Oceanic Time Warner Cable (OTWC) 
provides CATV, voice and other telecommunication services to Keauhou as well as to the rest of 
the island. 
  



Source:

Figure 3.17 - Existing Traffic Volumes and Level-of-Service
KAHALUÿU MANOWAI

Kahalu‘u, Hawai‘i

NOT TO SCALE
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Table 3.8 
Existing 2013 Levels-of-Service Analysis Results 

 
 
 

Study Intersection 

Existing Conditions 

AM PM 

HCM 
Delay

v/c
Ratio

LOS HCM 
Delay 

v/c 
Ratio 

LOS

1. Ali‘i Drive & Project Driveway 
Eastbound Left-Turn/Right-Turn  
Northbound Left-Turn/Through 
Southbound Through/Right-Turn 

0.0 
0.1 
0.0 

0.00 
0.00 
0.15 

A 
A 
A 

12.6 
0.6 
0.0 

0.01 
0.02 
0.18 

B 
A 
A 

2. Ali‘i Drive/Keauhou Shopping Ctr.
Eastbound Through 
Eastbound Right-Turn 
Westbound Left-Turn 
Westbound Through 
Northbound Left-Turn 
Northbound Right-Turn 

11.3 
11.2 
8.0 
7.8 
9.9 
8.8 

0.19 
0.14 
0.13 
0.10 
0.38 
0.03 

B 
B 
A 
A 
A 
A 

12.7 
12.3 
7.6 
7.5 

12.1 
10.6 

0.36 
0.24 
0.20 
0.20 
0.46 
0.04 

B 
B 
A 
A 
B 
B 

Overall 10.1 0.30 B 10.9 0.40 B 

3. Ali‘i Drive & Kamehameha III Road
Eastbound Left-Turn/Through 
Eastbound Right-Turn 
Westbound Left-Turn/Through 
Westbound Right-Turn 
Northbound Left-Turn 
Northbound Through/Right-Turn 
Southbound Left-Turn 
Southbound Through/Right-Turn 

24.3 
23.3 
20.7 
18.7 
14.8 
17.1 
10.8 
14.5 

0.33 
0.02 
0.48 
0.06 
0.05 
0.38 
0.15 
0.33 

C 
C 
C 
B 
B 
B 
B 
B 

26.9 
25.5 
22.8 
20.8 
14.9 
18.0 
10.7 
14.2 

0.39 
0.01 
0.46 
0.07 
0.01 
0.47 
0.21 
0.30 

C 
C 
C 
C 
B 
B 
B 
B 

Overall 17.5 0.38 B 18.3 0.43 B 

4. Private Driveway/Keauhou SC & 
Kamehameha III Road 
Eastbound Left-Turn 
Eastbound Through/Right-Turn 
Westbound Left-Turn 
Westbound Through 
Westbound Right-Turn 
Northbound Left-Turn/Through/Right-Turn 
Southbound Left-Turn/Through/Right-Turn 

 
6.1 
6.8 
5.8 
7.0 
6.4 

13.7 
14.5 

 
0.07 
0.17 
0.02 
0.27 
0.09 
0.00 
0.28 

 
A 
A 
A 
A 
A 
B 
B 

 
7.6 
9.8 
9.6 

11.4 
10.3 
11.8 
15.2 

 
0.11 
0.26 
0.02 
0.37 
0.10 
0.02 
0.57 

 
A 
A 
A 
B 
B 
B 
B 

Overall 8.0 0.27 A 11.6 0.43 B 

 
 
3.15 PUBLIC FACILITIES 

3.15.1 Recreational Facilities 
 
Parks and recreational facilities within a three-mile radius of the project site consist of public parks 
and associated facilities, and private recreational facilities associated with the Keauhou Resort area.  
County recreational facilities include the Harold H. Higashihara Park in Honalo, Magic 
Sands/La‘aloa Beach Park and Pāhoehoe Beach Park in Kona, and Kahalu‘u Beach Park to the 
immediate north of the project site.   
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The Keauhou Boat Harbor is located approximately 1.2 miles south of the project site in a protected 
cove next to the Sheraton Kona Resort & Spa at Keauhou Bay.  Operated by the State DLNR, 
Division of Boating and Ocean Recreation (DOBOR), the boat harbor consists of a boat launch 
ramp and pier, washdown facility and moorings for 12 vessels, and is a popular launch site for kayak 
rentals, boating tours and dive charters.  The Keauhou Canoe Club is also located at Keauhou Bay 
on land leased from KS.  Kailiilinehe Park is a privately-owned beach park next to the Boat Harbor, 
and has restrooms and picnic areas.  
 
Other recreational facilities within three miles of the project site consist primarily of resort amenities 
such as golf courses, walking/biking paths and tennis courts.  Golf courses include the Kukio Makai 
Beach Golf Club and Hokulia Golf Club, which are private clubs exclusively for members, and the 
Kona County Club, which is open to the public.   
 
Kahalu‘u Beach Park 
 
Kahalu‘u Beach Park is a 4.2-acre shoreline park with restrooms and showers, a covered pavilion, 
lifeguard tower and small parking lot.  It is a popular recreational area known for snorkeling, 
swimming, sunbathing and surfing, with an estimated 400,000 users a year.   
 
In an effort to protect and enhance the reef ecosystems and marine life fronting Kahalu‘u Beach 
Park, the County has partnered with a non-profit organization that teaches visitors and residents 
about marine life and reef protection.  The Kahalu‘u Bay Education Center currently operates its 
educational and snorkel rental programs out of a portable facility, with long-term plans to construct 
a permanent visitor center and other park improvements identified in the Kahalu‘u Beach Park 
Master Plan (Kohala Center, 2008).  
 
Recreational Activities Within Project Site 
 
Within the project site, recreational activities occur along the shoreline fronting the property.  Such 
activities include fishing from the shoreline and tidal pools, shoreline hiking/walking, and swimming 
and sunbathing at the small sandy beach at the southern end of the project site (Mākole‘ā Cove).  
The shoreline is also used to access the historic and cultural sites (i.e., restored heiau).   
 
The County identifies a public shoreline access way through the former KBR, with parking at 
Kahalu‘u Beach Park (no on-site public parking) and 24-hour/daily access through the resort 
grounds to the shoreline.  However, with the closing of the KBR, this public shoreline access has 
been changed, and is currently managed by KS and open during daylight hours.  As discussed in 
Chapter 2, visitors check in at the security gate from the main driveway entrance, receive a brochure 
informing them of the property and cultural resources, and can then visit designated areas of the 
property to view cultural sites.   
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A second public shoreline access way that provides access to the sandy beach (Mākole‘ā Cove) at the 
southern end of the project site is available through the neighboring Keauhou-Kona Surf and 
Racquet Club property between the hours of 6:00 a.m. and 8:00 p.m.  Limited parking for this access 
way is available along Ali‘i Drive.    
 
3.15.2 Medical Facilities 
 
The closest major medical facility to the project site is the Kona Community Hospital in Kealakekua, 
located nearly eight miles to the south.  Kona Community Hospital is a full service, 94-bed long-
term care hospital that provides acute and psychiatric care services, including inpatient medical and 
surgical care, obstetrics, intensive care, outpatient and long-term care services, as well as 24-hour 
emergency response care.  The hospital, which is part of the State’s Hawai‘i Health Systems 
Corporation network of hospitals and clinics, is the primary health care facility serving West Hawai‘i.   
 
The Keauhou Rehabilitation and Healthcare Center (Keauhou RHC) is located along Kamehameha 
III Road.  Keauhou RHC is an extended-stay nursing care center for seniors with varying levels of 
disabilities.  Other facilities in the vicinity of the project site that offer medical care for minor 
emergencies include the Keauhou Urgent Care Center on Ali‘i Drive about 0.5 mile south of the 
project site and the Hualālai Urgent Care Center located approximately 3.0 miles to the north, along 
with a host of other private medical providers.   
 
Emergency medical service and ambulance response is provided by the County’s Fire Department 
via the Keauhou Fire Station Number 12.  The county’s ambulance based at the Keauhou Fire 
Station is the first response unit for the county.  Private ambulance service is also available.    
 
3.15.3 Educational Facilities 
 
The project site is situated within the northern portion of the State Department of Education’s 
(DOE) Konawaena Complex, which is part of the larger Hawai‘i District, Honoka‘a-Kealakehe-
Kohala-Konawaena Complex Area.  The Konawaena Complex consists of six public schools and 
one charter school, including Honaunau, Ho‘okena and Konawaena Elementary Schools, 
Konawaena Middle and High Schools, Ke Kula ‘o ‘Ehunuikaimalino (Hawaiian language immersion 
school serving grades K-12), and Kona Pacific Public Charter School, all of which are located to the 
south of the project site.   
 
There are also a number of public schools to the north within 15 miles of the project site, including 
Kahakai, Hōlualoa and Kealekehe Elementary Schools, Kealekehe Intermediate and High Schools, 
Innovations Public Charter School and West Hawai‘i Explorations Public Charter School.  Kahakai 
Elementary School, which is about 2.5 miles north of the project site, is the closest public school to 
the site. 
 
Private schools that serve the West Hawai‘i region include Kona Christian Academy (K-7), Kona 
Adventist Christian School (K-8), and Makua Lani Christian School (Grades 8-12).   
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KS’s Community-Based Early Childhood Education Program operates three preschool sites in West 
Hawai‘i, with locations in Kona, Kailua-Kona, and Hōnaunau.  KS’s Hawai‘i Campus is located in 
Kea‘au, roughly seven miles south of Hilo.  This 300-acre campus accommodates an elementary 
school, middle school, and high school, with a current enrollment of approximately 1,100 students.   
 
3.15.4 Police and Fire Protection 
 
Police Protection 
 
The County of Hawai‘i Police Department (HPD) provides police protection services to the Kona 
District through the Area II Operations Bureau.  The Area II Operations Bureau encompasses the 
western half of the island, including the districts of North Kohala, South Kohala, Kona and Ka‘ū.   
HPD’s Kona District occupies the area between Waikoloa and Kaulanamauna in the Ka‘ū District.  
The main station in the district (i.e., the Kona District Station) is located to the north of the project 
site in Kealakehe.  HPD operates substations in Captain Cook and Keauhou, and mini-stations at 
Kailua Village and Hale Halawai Park. 
 
Fire Protection 
 
Fire protection service is provided by the County of Hawai‘i Fire Department (HFD).  The closest 
fire station to the project site is the Keauhou Fire Station No. 12, which is located about five miles 
to the south of the project site along Kuakini Highway in Honalo.  The Kailua-Kona Station No. 7 
is almost six miles north of the project site, near the entrance to Kailua-Kona town.  
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CHAPTER 4 
ENVIRONMENTAL CONSEQUENCES  
 
 
This chapter discusses the environmental consequences associated with implementing the Kahalu‘u 
Ma Kai project.  Discussion of probable impacts is provided and mitigative measures are proposed, 
if necessary.   
 
4.1 GEOGRAPHY, TOPOGRAPHY AND SOILS 
 
The project would not have a significant long-term or short-term impact on the existing geography 
associated with the property.  New facilities would be constructed over previously developed areas 
associated with the former KLH and KBR, and would not involve substantial changes to the 
existing geography.  No major cut or fill activities are planned that would significantly alter present 
geologic land forms.  Demolition of the KBR hotel would involve implementing several best 
management practices to minimize effects on the tide pools and inland area.  The existing 
underground garage of the hotel would also be renovated for similar use as an underground parking 
area with storage support and thus not significantly alter that site condition.   
 
Redevelopment of the project site after demolition of the KBR hotel, hotel amenities, and remnants 
of the KLH would not significantly alter the existing topography of the property.  The multi-
purpose building, hālau, and parking would utilize the former KBR hotel location.  As a result, no 
large cut or fill activities would be required in that area.  The heritage center, Hale Ho‘omaha and 
other facilities planned on the southern area of the property would utilize existing parking areas and 
not require major changes to the existing topography.  The Hale Wa‘a and Hale Ki‘i would similarly 
be structures constructed where similar activities currently occur.  Therefore, minimal grading and 
only minor excavations for building foundations and utilities are anticipated.   
 
The project would also have a beneficial long-term effect by removing several existing impervious 
surfaces (e.g. paved parking areas), and restoring these paved areas with landscaping (e.g. grass).  
These improvements would reduce the amount of storm water runoff generated on the site, and 
thereby reduce potential soil erosion.  Restoring landscaped areas on the site would also not 
significantly alter existing topographic conditions.  Therefore, effects on topography and soils would 
primarily be associated with short-term construction effects that are discussed in the following 
section.   
 
Short-Term Construction Effects 
 
Construction of the project would inevitably involve temporary land-disturbing activities that cause 
minor short-term effects and nuisances.  Such effects may be associated with some soil erosion 
during periods of heavy rainfall or high winds.  Soils on the project site are Punalu‘u, extremely 
rocky peat (rPYD) and Pāhoehoe (rLW).  Punalu‘u soil has rapid permeability and only slight 
erosion hazard, and Pāhoehoe lava typically has no soil covering.  Redevelopment of the property 
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for previous resort use likely involved importation of soils for grounds and landscaping.  
Nevertheless, construction activities should not result in considerable soil runoff, and would not 
have a significant impact on the environment given the property’s existing soil conditions. 
 
Various mitigation measures using standard construction best management practices will be 
incorporated into the project’s design to minimize potential short-term erosion impacts.  Such 
measures will be instituted following site-specific assessments during the project’s design phase, and 
incorporate structural and non-structural best management practices (BMPs), as deemed 
appropriate.  BMPs being considered include the following measures: 

● Installing a perimeter construction fence. 
● Using controlled watering to allay dust during the demolition work. 
● Collecting and placing building debris, as it is created, into roll-off bins or trucks for 

hauling and removal from the site. 
● Installing silt fences, snake bags or other means to mitigate silt laden runoff from leaving 

the site. 
● Installing netting or another form of barrier along the exterior of the KBR hotel to 

prevent debris from falling down from the upper floors.   
● Installing stabilized construction entrances, tire wash areas, and concrete washout areas. 
● Use of temporary sprinklers in non-active construction areas and stationing water trucks 

nearby during construction to provide sprinkling in active areas.   
● Thorough watering of disturbed areas after construction activity has ceased for the day.   

 
The actual measures implemented will be developed during the final design of this project, and 
would comply with the County’s erosion and sedimentation control regulations.  Design plans will 
be submitted to pertinent County agencies for ministerial review and approval.  A State Department 
of Health (DOH) National Pollutant Discharge Elimination System (NPDES) permit for 
construction activities would be obtained.   
 
4.2 NATURAL HAZARDS 
 
The project will not significantly increase the risk of human health or property due to exposure to 
natural hazards, and discussion of the project’s effects and susceptibility to natural hazards is 
provided.   
 
4.2.1 Earthquake Hazards 
 
The Island of Hawai‘i experiences many earthquakes each year predominantly due to volcanism.  
However, most are so small that they can only be detected by instruments.  A few earthquakes may 
cause minor to moderate damage.  Larger damaging earthquakes (magnitude 6 or greater) have 
generally occurred on the southern half of the island primarily on the eastern end.   
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The Seismic Probability Rating for the entire Island of Hawai`i is Zone 4, and these areas are at risk 
from major earthquake damage, especially to poorly designed and/or built structures.  However, 
earthquakes cannot be avoided or predicted with any degree of certainty, and an earthquake of 
sufficient magnitude (greater than 5 on the Richter Scale) may cause structural or other damage to 
the project improvements.  Building improvements would be structurally designed and constructed 
in accordance with the County’s building code, which will help mitigate effects from an earthquake.  
Therefore, the susceptibility of being damaged from an earthquake would be no different from other 
structures or buildings present in the surrounding Kahalu‘u and Keauhou area. 
 
4.2.2 Lava Flow Hazards 
 
The project site has a lava flow hazard rating of Zone 4, which are areas that have experienced 1 to 5 
percent lava coverage since 1800 and less than 15 percent coverage in the last 750 years.  It includes 
all of Hualālai, where the frequency of eruptions is lower than Kīlauea and Mauna Loa.  The project 
would not be subject to additional risk than other surrounding developments in the Kahalu‘u and 
Keauhou areas.   
 
4.2.3 Hurricane Hazards 
 
The three major elements making a hurricane hazardous are: 1) strong winds and gusts; 2) large 
waves and storm surge; and 3) heavy rainfall (FEMA, 1993).  Impacts from hurricanes can thus be 
severe and lead to beach erosion, large waves, high winds, and marine over-wash despite the fact 
that the hurricane may have missed a particular island (USGS, 2002).  Study of the aftermath of 
Hurricane Iniki found that a significant threat related to hurricane overwash along the coastline in 
the Hawaiian Islands is due to water-level rise from wave forces rather than wind forces.   
 
A hurricane of significant strength and high winds passing directly over or close to the Island of 
Hawai‘i could cause damage to project improvements, existing heiau along the shoreline, and other 
existing uses in the surrounding area.  Some elements of a hurricane that may cause damages to 
project improvements are strong winds and gusts.  The project site is also situated along the 
shoreline making it susceptible to damage from large wave forces from a hurricane of significant 
strength.  Heavy rainfall from a hurricane could also affect project improvements because a portion 
of the site is located within a flood area.   
 
The existing heiau located along the shoreline could receive some damage to walls predominantly 
from wave forces, and Hale O Papa Heiau has incurred some damage from the 2011 Japan Tsunami.  
The potential for damages to the heiau has existed since their establishment and this situation should 
not have a significant impact on the surrounding environment or users and activities on the 
property.  Damage to the heiau are repaired by KS per SHPD approved preservation plans, and 
some of the restoration work has been incorporated into educational programming.  Thus, the 
project provides the classroom and foundation to help the next generation of caretakers (‘ohana 
members with ties to the Kahalu’u area) embrace the knowledge and kuleana of maintaining the 
heiau if, and when, they incur damage.   



 Kamehameha Schools 
CHAPTER 4 Kahalu‘u Ma Kai Project 
ENVIRONMENTAL CONSEQUENCES Draft Environmental Assessment 
 

4-4 

To minimize potential hurricane damages to facilities associated with the property’s redevelopment, 
new buildings and structures would be designed and constructed in conformance to applicable 
building codes.  In addition, the buildings have been set back from shoreline, which further mitigates 
damage from hurricanes.  Therefore, the risk of potential damage from high winds, large waves, and 
storm surge should be minimized.  Therefore, the property should be at no greater risk of damage 
than other residential, commercial, and resort buildings in the Kahalu‘u and Keauhou areas.   
 
4.2.4 Tsunami and Flooding Hazards 
 
The coastline between Kailua-Kona and Kealakekua Bay has recorded tsunami run-up heights from 
a low of 2 feet (1952) up to 16 feet (1960) (USGS, 2002).  Recorded tsunami run-up heights at 
Keauhou Bay from a March 2011 tsunami generated off of Japan ranged from about 2.0 to 3.5 feet 
in height (NOAA, 2014).  Being located along the shoreline, the property would be subject to 
hazards from a tsunami with high run-up heights.   
 
The tsunami evacuation zone designated at the project site extends to the area slightly inland 
(mauka) of Ali‘i Drive.  Ground elevations along Ali‘i Drive range from about 15 feet AMSL near 
Kahalu‘u Beach Park, and increase to about 25 to 27 feet AMSL toward the southern end of the 
project site.  The moderately rising elevation proceeding inland of the project site also creates safer 
areas higher up for evacuation such as at the Keauhou Shopping Center.  Written procedures could 
also be developed addressing evacuation procedures for the project to further increase personal 
safety for persons using or visiting the site.  To minimize potential damages from a tsunami, new 
buildings and structures would be designed and constructed in conformance to applicable building 
codes.  Therefore, the property should be at no greater risk of damage than other residential, 
commercial, and resort buildings in the Kahalu‘u and Keauhou areas.   
 
Flood Hazards 
 
Annual rainfall along this coastline is fairly low (highest monthly average of 3.02 inches in July) 
reducing the potential for flooding from surface runoff.  However, the project site is subject to 
flooding hazards associated with wave action (Zone VE) which covers large portions of the property 
on the northern and southern ends based upon the FIRM from the State’s flood hazard assessment 
tool.  The center of the property is generally subject to the 100-year flood (Zone AE).  Figure 4.1 
shows the designated flood hazard areas in relation to proposed redevelopment improvements.   
 
Based upon these designated flood areas, Hale Wa‘a and Hale Ki‘i are within Zone VE on the 
southern end.  The Hālau, most of the Multi-Purpose Center, and Kalani Kai structure (existing) are 
located within Zone VE on the northern end.  A portion of the comfort station and Heritage Center 
are situated within the 100-year flood (Zone AE).  Hale Ho‘omaha (camping) is located outside the 
flood zone.  It should be noted that the flood hazard lines do not match the contours of the 
property’s actual ground conditions based upon a topographic survey conducted.  Actual site 
conditions reflect elevations that could reduce the extent of the flood hazard areas shown for the 
site by the FIRM.   
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New construction and substantial site improvements will require compliance with the County’s 
floodplain management regulations (Section 27 of the County Code).  Coordination with the County 
to interpret the specific boundaries of flood hazard areas under Section 27-16(c) of the Hawai‘i 
County Code would be conducted during the project’s design phase to determine compliance with 
applicable requirements.  Therefore, the risk of potential damage from these flood hazards should 
be minimized by compliance with County requirements.   
 
4.2.5 Sea-Level Rise Hazards 
 
With its location along the shoreline, the project site will be exposed to the impacts of a rising sea 
level.  The Sea Level Rise and Coastal Land Use Policy Toolkit published by the University of 
Hawai‘i Sea Grant College Program suggests using sea level rise planning benchmarks of 1-foot-by-
2050 and 3-feet-by-2100.  Based on the project site topography and NOAA’s Sea Level Rise and 
Coastal Flooding Impact Viewer2, at the 1-foot-by-2050 benchmark, impacts will likely be limited to 
the inundation of coastal tide pools, coastal erosion, and an increased exposure to coastal flooding, 
tsunami, and storm surge.  At the 3-foot-by-2100 benchmark, the low-lying land areas adjacent to 
the tide pools fronting the KBR hotel (Keali‘ai‘a Lagoon) and between Ke‘ekū Heiau and Hāpaiali‘i 
Heiau will likely experience intermittent if not permanent inundation especially during periods of 
high wave run-up.  This area includes some inland portions of the site of the existing KBR.   
 
The proposed project does not include building any new structures directly along the coastline, but 
instead replaces the existing development (KBR hotel) with open space.  One existing building 
(Kalani Kai) adjacent to the coastline will be maintained.  The existing Kalani Kai structure is located 
at approximately 7 feet of elevation, and it is protected from the shoreline by a rock retaining wall.  
As sea levels rise, the building site may be subject to coastal erosion, deterioration of the retaining 
wall, and increased wave run-up from tsunami and storm surge.  However, the open-air layout of the 
building and its proposed use as a staging area for ocean-based activities will help to minimize 
potential damages. 
 
The proposed project is not expected to significantly impact the surrounding environment or 
increase the surrounding areas’ vulnerability to sea level rise.  Instead, it will enhance the site’s 
resilience to sea level rise by creating an open-space buffer between the shoreline and the built 
environment.  Overall, the project land uses and conceptual site plan illustrate a retreat from the 
coastline, which is in accordance with best practices for climate change adaptation.   
 
  

                                                           
2 NOAA Sea Level Rise and Coastal Flooding Impact Viewer, V2.0 
 http://csc.noaa.gov/slr/viewer/ 
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4.3 HAZARDOUS MATERIALS 
 
A hazardous material inspection conducted for the KBR hotel determined the presence of some 
hazardous materials that need to be properly removed before demolition of the hotel commences.  
Consequently, the project and environment should not have a significant impact from hazardous 
materials as implementation of necessary procedures would mitigate potential impacts during the 
hotel’s demolition.  The materials identified needing to be properly treated consist of the following: 

1. Asbestos.  Due to the likelihood of disturbance during demolition activities, the asbestos 
containing materials must be removed prior to demolition activity.  All removal must be 
completed by a certified asbestos abatement contractor under controlled conditions in 
accordance with Federal EPA and State DOH regulations.  Work should also be 
monitored by an independent industrial hygiene professional. 

2. Lead.  The EPA does not require that lead paint/coatings/materials be removed prior to 
demolition activity.  However, the requirements of the Occupational Safety and Health 
Administration (OSHA) and Hawai‘i Division of Occupational Safety and Health 
(HIOSH) would apply in regards to worker exposure.  The contractor’s employees 
removing or disturbing the painted material must be informed that it contains lead and 
must have received prior training under OSHA 29 CFR 1926.62 Lead and HIOSH 12-
148.1.   

3. Polychlorinated Biphenyls Ballasts (PCB).  If light ballasts are identified without the 
“NO PCB” or missing a label, the ballast should be assumed to contain PCBs.  The light 
fixtures should be removed and disposed of at an EPA approved waste disposal facility.  
The fluorescent light tubes are known to contain measurable amounts of mercury and 
should also be collected and recycled.   

4. Underground Storage Tanks (USTs).  There was an out of use UST identified as being 
located in the northeast corner of the property.  Further research will be conducted 
during the project’s design to verify if the tank was properly removed and closed.  If 
necessary, the UST will be properly removed in conformance to State requirements prior 
to redevelopment activities in this area.   

5. Smoke Detectors.  Smoke detectors would be collected and recycled or disposed of in 
accordance with state and federal guidelines.   
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Exhibit 4.1  Photo of Endangered Loulu Palm 
(Pritchardia Maideniana) Near Hotel Building 

4.4 BOTANICAL RESOURCES 
 
In general, existing vegetation within the project site is not sensitive from a conservation biology 
perspective, as the property’s landscape material is predominantly comprised of non-native 
ornamental plants that have mainly aesthetic value.  The property’s landscape planting theme is 
generally typical of resort hotels in the Kona area with little native plant material present on site.  
With the exception of the endangered loulu palms (Pritchardia maideniana), there were no other 
endemic species (found in Hawai‘i and nowhere else) identified on the project site.  No existing or 
proposed federally designated critical habitat is 
present on the property, and no other threatened 
or endangered species was observed on the 
property.   
 
Redevelopment of the property would not 
impact existing endangered loulu palms because 
all facilities are located away from these palms.  
There is one loulu palm located close to the KBR 
hotel as shown on Exhibit 4.1, and demolition 
activities could damage this tree.  Therefore, this 
palm is planned to be relocated to another area 
of the property prior to hotel demolition.  An 
experienced landscape contractor with an arborist 
would be used to ensure the tree is removed and 
relocated properly.  Other loulu palms are located next to the existing tennis courts; however, 
demolition of the courts should not negatively impact these palms, and the contractor would be 
informed to ensure proper management practices are implemented during construction activities.   
 
The strand vegetation located along the beach on the south end of the property would not be 
affected by redevelopment activities.  That area would remain as present and should not be 
disturbed by construction activity.  A delineation of the wetland present within the center of the 
property would establish its boundaries so that demolition and redevelopment construction activities 
can be conducted to avoid disturbing this area.  A wetland delineation is being conducted and will be 
coordinated with the U.S. Department of Army, Corps of Engineers.   
 
KS plans to implement landscape restoration within the property as part of educational 
programming and cultural restoration.  This would include removal of non-native and invasive 
plants and trees along with diseased trees.  Native plants and trees would be used as part of 
restoration improvements implemented supporting both educational and cultural practitioner 
activities.  The existing endangered loulu palms on the property could also represent a seed source 
for recovery actions for the species, particularly if any of them are determined to be wild individuals, 
as part of educational programming implemented.  Restoration efforts under this project would 
therefore have a beneficial effect on botanical resources.   
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4.5 AVIFAUNAL AND FAUNAL RESOURCES 

4.5.1 Avifaunal Resources 
 
The findings from the avian survey conducted were consistent with the location of the site, and the 
habitats present on it.  Two of the species detected were native species to the Hawaiian Islands, and 
consisted of: 1) Pacific Golden-Plover (Pluvialis fulva), and 2) Wandering Tattler (Tringa inacana).  
Both are indigenous migratory shorebird species that nest in the high Arctic during the late spring 
and summer months, returning to Hawai‘i and the Tropical Pacific each year to spend the fall and 
winter months.  They usually leave Hawai‘i for their trip back to the Arctic each year in late April or 
early May.   
 
Other species recorded were alien to the Hawaiian Islands.  No avian species currently protected or 
proposed for protection under either the federal or State of Hawai‘i endangered species programs 
were detected during the course of this survey.  There is no federally delineated critical habitat 
present on or adjacent to the project site.  Thus, the project will not impact any federally designated 
critical habitat. 
 
Although no seabirds were detected during this survey, it is probable that both the endangered 
Hawaiian Petrel (Pterodroma sandwichensis), and the threatened endemic sub-species of the Newell’s 
Shearwater (Puffinus auricularis newelli), overfly the project area in small numbers between April and 
the middle of December each year.  Both of these pelagic seabird species nest high in the mountains 
in burrows excavated under thick vegetation, especially ‘uluhe (Dicranopteris linerais) fern.  There is no 
suitable nesting habitat for either of these seabird species on, or close to the project site.  It is also 
possible that several non‐listed indigenous seabird species overfly the site on a seasonal and 
temporal basis as well. 
 
The primary cause of mortality in the two listed seabird species 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 Hawai‘i.  Nocturnally flying 
seabirds, especially fledglings on their way to sea in the summer and fall, can become disoriented by 
exterior lighting.  When disoriented, seabirds often collide with manmade structures, and if they are 
not killed outright, the dazed or injured birds are easy targets of opportunity for feral mammals. 
 
The principal potential impact the project poses to protected seabirds is the increased threat that 
birds will be downed after becoming disoriented by lights associated with facilities during the nesting 
season.  Outdoor lighting could pose a threat to these nocturnally flying seabirds by the following: 1) 
conducting nighttime construction activities; and 2) operation of streetlights and security lighting 
during the seabird nesting season.   
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Nighttime construction activities are not planned for this project, therefore, the only potential 
outdoor lighting source would be driveway or building security lighting.  Demolition of the KBR 
hotel will likely reduce the amount of nocturnal lighting present on the property, thus reducing 
potential impacts to seabird species from the current level.  The following recommendation is 
proposed to mitigate lighting impacts on protected seabirds, and this measure will be incorporated 
into the project’s design of facilities and other site improvements. 

● Any driveway lighting or facility security lighting that may be required for public safety 
reasons shall be shielded.  This measure would minimize the threat of disorientation and 
downing of Hawaiian Petrels and Newell’s Shearwaters.  It would also comply with the 
Hawai‘i County Code (§14-50) that requires the shielding of exterior lights to lower the 
ambient glare caused by unshielded lighting to the astronomical observatories located on 
Mauna Kea. 

 
4.5.2 Mammalian Resources 
 
The findings of the mammalian survey were consistent with the location of the site, and the habitat 
present on it.  All of the terrestrial mammalian species recorded during the survey were alien to the 
Hawaiian Islands. 
 
Although no rodents were detected, it is probable that the four established muridae known from the 
Island of Hawai‘i use resources within the project site and general project area on a seasonal or 
temporal basis.  These four rodents are: 1) European house mouse (Mus musculus domesticus); 2) roof 
rat (Rattus rattus); 3) brown rat (Rattus norvegicus); and 4) possibly the black rat (Rattus exulans 
hawaiiensis).  All of these introduced rodents are deleterious to native ecosystems and the native 
faunal species that are dependent on them. 
 
Hawaiian Hoary Bats 
 
Although no Hawaiian hoary bats were recorded during the survey, this species is regularly seen 
foraging over the nearshore areas of the property on a seasonal basis.  This species is found in 
almost all areas in the mid‐to‐low elevation areas on the island that still maintain dense tree cover.   
 
The principal potential impact that construction and operation of the project poses to bats is during 
the clearing and grubbing phase of construction activity.  The trimming or removal of foliage and/or 
trees may temporarily displace individual bats, which may use the vegetation as a roosting location.  
As bats use multiple roosts within their home territories, the potential disturbance resulting from the 
removal of the vegetation is likely to be minimal.  During the pupping season, female carrying their 
pups may be less able to rapidly vacate a roost site as the vegetation is cleared.  Additionally, adult 
female bats sometimes leave their pups in the roost tree while they themselves forage.  Thus, very 
small pups may be unable to flee a tree that is being felled.   
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The following measures are recommended to mitigate potential impacts to Hawaiian hoary bats.  
These measures will be incorporated into the project’s design and coordinated with the contractor 
for implementation.   

1. Disturbance to bats would be avoided or minimized by not clearing woody vegetation 
taller than 15 feet between June 1st and September 15th, which is the period when bats 
are potentially at risk from vegetation clearing.   

2. Where appropriate and practicable, native plant species should be considered for 
landscaping efforts.  This is ecologically prudent, and will likely save maintenance and 
water costs over the long term if appropriate plants are used.   

 
4.6 AIR QUALITY 
 
Existing air quality in the project area is impacted by emissions from the ongoing eruption of the 
Kilauea Volcano.  Fine particulate measurements indicated that the national standards for both the 
24-hour and the annual averaging periods may be exceeded and attributed to this eruption.  While 
this phase of Kilauea’s eruption has been occurring for more than 25 years, and it is unknown when 
it will end, fine particulate concentrations will decrease significantly when it does.  Other air quality 
parameters are probably within standards in the project area.  A discussion of short- and long-term 
effects from the project is provided.   
 
Short-Term Effects on Air Quality 
 
Short-term direct and indirect impacts on air quality could potentially occur due to project 
demolition and construction activities.  There are two types of air pollution emissions that could 
directly result in short-term air quality impacts: 1) fugitive dust from vehicle movement, soil 
excavation and demolition activities; and 2) exhaust emissions from on-site construction equipment.  
There could also be short-term impacts from slow-moving construction equipment traveling to and 
from the project site, from a temporary increase in local traffic caused by commuting construction 
workers and from the disruption of normal traffic flow caused by roadway lane closures, if required.  
With best management practices and compliance with State regulations implemented by the 
contractor, short-term effects should not have a significant impact on air quality in the project area.   
 
Fugitive dust emissions would likely arise from demolition work for the hotel building, accessory 
facilities, and from grading activities associated with site clearing and preparation work for the 
redevelopment phase.  The rate for fugitive dust emissions from these activities is difficult to 
estimate accurately because it depends upon soil type, amount and type of activity, moisture content 
of exposed soil in work areas, and wind speed.  However, the EPA has provided a rough estimate 
for uncontrolled fugitive dust emissions from construction activity of 1.2 tons per acre per month 
under conditions of “medium” activity.  Emissions from site preparation work should likely be less 
due to the existing Punalu‘u series and Pahoehoe lava present on the property.   
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The State’s Air Pollution Control Regulations under Chapter 11-60, HAR prohibit visible emissions 
of fugitive dust from construction activities at the property line.  Thus, an effective dust control plan 
for the project demolition and construction phases is essential, and such a plan will be incorporated 
into design plans for implementation by the contractor. 
 
Preliminary plans call for the KBR hotel structure to be demolished in a controlled manner from the 
top down.  A form of “soft demolition” of the interior would first be initiated to remove all wood, 
plaster, glass, drywall, etc.; leaving only the building’s exterior walls and structural members for 
larger scale demolition.  Debris would be deposited in an enclosed chute directly discharging into a 
roll-off bin.  After the interior demolition work is completed, the exterior building shell would then 
be removed by a large crushing machine working from the exterior inward.  Heavy equipment would 
be used to load the crushed material into trucks for offsite disposal.  Controlled watering would be 
used to reduce dust emissions during the crushing and removing of the building shell.  These 
measures should be substantially effective in controlling dust emissions during the demolition phase. 
 
During the redevelopment phase of the project, adequate fugitive dust control would be 
implemented by the establishment of a frequent watering program to keep bare-dirt surfaces from 
becoming significant sources of dust.  Other control measures such as limiting the area disturbed at 
any given time, applying chemical soil stabilizers, mulching and/or using wind screens could be 
implemented, as necessary.  Paving of parking areas and/or establishment of landscaping as early in 
the construction schedule as possible would also lower the potential for fugitive dust emissions. 
 
During both demolition and redevelopment phases of the project, control regulations stipulate that 
open-bodied trucks be covered at all times when in motion if they are transporting materials that 
could be blown away.  Haul trucks tracking dirt onto paved streets from unpaved areas is often a 
significant source of dust in construction areas.  Therefore, the contractor will implement a program 
of driveway cleaning or tire washing, as appropriate.   
 
On-site mobile and stationary construction equipment also will emit air pollutants from engine 
exhausts.  The largest of this equipment is usually diesel-powered.  Nitrogen oxide emissions from 
diesel engines can be relatively high compared to gasoline- powered equipment, but the annual 
standard for nitrogen dioxide is not likely to be violated by short-term construction equipment 
emissions.  Also, the new short-term (1-hour) standard for nitrogen dioxide is based on a three-year 
average.  Thus, it is unlikely that relatively short-term construction emissions would exceed the 
standard.  Carbon monoxide emissions from diesel engines are low and should be relatively 
insignificant compared to vehicular emissions on nearby roadways. 
 
Project demolition and construction activities could obstruct the normal flow of traffic for short 
periods of times, such that overall vehicular emissions in the project area could temporarily increase.  
The only means to alleviate this problem will be to attempt to keep roadways open during peak 
traffic hours and to move heavy construction equipment and workers to and from the project site 
during periods of low traffic volume.  Design plans would be coordinated with the contractor to 
ensure the movement of heavy equipment does not occur during peak traffic hours.   
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Long-Term Effects on Air Quality 
 
After redevelopment is completed, vehicular traffic will access the project site on a long-term basis.  
Motor vehicles with gasoline-powered engines are significant sources of carbon monoxide, and they 
also emit nitrogen oxides and other contaminants.  However, redevelopment of the project site 
would result in lower traffic volumes accessing the site compared to when the site was in resort use.  
Thus, long-term impacts from project-related motor vehicle traffic compared to when the site was in 
resort use should be positive and beneficial to the environment.  Long-term impacts on air quality in 
the project area due to project related emissions should thus be negligible.   
 
4.7 NOISE 

4.7.1 Short-Term Construction Noise Effects 
 
Demolition of the existing KBR and construction of the educational complex will involve several 
stages which utilize various types of construction equipment.  The actual sound levels that will be 
experienced in the vicinity of the project site will vary greatly during the project and are a function of 
the distance from the noise source, the duration of the construction activities, and the number of 
pieces of equipment used.   
 
The various stages of construction and the type of equipment that would likely be utilized are 
described in Table 4.1 below.  The noise levels represent the maximum A-weighted sound pressure 
levels (Lmax) measured at a distance of 50 feet from the construction equipment.  The estimated 
duration for each stage is included; however, these estimations are based on the contractor’s ability 
to work with minimal interruptions.  The actual noise levels produced during construction of the 
project will be a function of the methods employed during each stage of the construction process.  
Although the specific equipment and quantity that will be used has not been finalized, the 
equipment described below represents a reasonable approximation of what will be used. 
 
Daytime and maximum construction noise levels for each stage of construction were calculated at 
five noise receptor locations in the vicinity of the project site: 1) the Keauhou-Kona Surf and 
Racquet Club; 2) Na Hale Keauhou to the south; 3) Kahalu’u Beach Park; 4) Beach Villas at 
Kahalu’u; and 5) Kahalu’u Bay Villas to the north.  It is not expected that the equipment will be used 
continuously for extended periods.  Therefore, daytime equivalent construction noise sound levels 
(Leq) were calculated and take into account usage factor based on an 11-hour work day (7:00 am to 
6:00 pm, Monday through Friday).  Worst-case conditions were assumed for each stage (e.g. all 
equipment operating simultaneously at full power near the project site boundary closest to the 
sensitive receptors).  
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Table 4.1 
General Construction Stages and Anticipated Equipment 

Construction Stage 
(Duration) 

Expected 
Equipment 

Acoustical Use 
Factor (%)N1 

Lmax at 50 feet 
(dBA) 

Impact 
DeviceN2 

A Mobilization and Best 
Management Practices 
(5 weeks) 

Backhoe 40 80 No 
Front Loader 40 80 No 
Dump Truck 40 84 No 

B Abatement 
(16 weeks) 

Dump Truck 40 84 No 
Trash Container N/A N/A No 
Boom Lift 20 85 No 

C Building Demolition 
(17 weeks) 
 

Crane 16 85 No 
Excavator 40 85 No 
Front Loader 40 80 No 
Dump Truck 40 84 No 
Concrete Saw 20 90 No  
Jack Hammer 20 85 Yes 
Chipping Gun 20 85 Yes 

D Site Demolition  
(3 weeks) 
 

Excavator 40 85 No 
Front Loader 40 80 No 
Dump Truck 40 84 No 
Grader 40 85 No 
Dozer 40 85 No 

Notes: 
N1. The acoustical usage factor is an estimate of the fraction of time each piece of construction equipment is operating at full 

power (i.e., the equipment will be operating in its loudest condition).   
N2. Impact equipment is equipment that generates an impulsive noise produced by the periodic impact of a mass on a surface 

which is of short duration and high intensity, characterized by abrupt onset and rapid decay, and often rapidly changing 
spectral composition. 

 
Table 4.2 summarizes the results of the construction noise analysis.  Figures 4.2 and 4.3 illustrate the 
projected maximum sound level contours due to the hotel building and site demolition stages of 
construction at both the north and south ends of the project site.  
 

Table 4.2 
Construction Noise Analysis Results 

ID Noise Receptor 

Distance 

to 
Building/
Site (ft) 

Existing 
Ambient 

Noise 
(dBA) 

Maximum Predicted 
Construction Noise  

per StageN3  
(Lmax dBA) 

Hourly Equivalent 
Predicted Construction 

Noise per StageN4  
(Leq (11hr) dBA) 

A B C D A B C D

R1 
Kahalu’u Beach 
Park 

250/100 49-60 64 70 70 73 59 65 64 69 

R2 Kahalu’u Bay Villas  800/650 48-54 54 53 61 60 50 48 55 56 

R3 
Beach Villas at 
Kahalu’u 

425/300 54-60 60 59 67 67 56 54 61 63 

R4 
Keauhou-Kona Surf 
& Racquet Club 

1200/50 51-57 51 47 58 77 47 41 52 74 

R5 Na Hale Keauhou 1400/450 48-54 49 45 56 60 45 40 50 56 

 



Source:

Figure 4.2 - Projected Maximum Sound Level Contours 
                    for Hotel Demolition
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Source:

Figure 4.3 - Projected Maximum Sound Level Contours
                    for Site Demolition
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The analysis results show that construction noise levels at all noise receptor locations are expected to 
be below the FTA’s noise impact threshold of 80 dBA for residential land uses.  Nevertheless, it is 
anticipated that construction noise levels will exceed the existing ambient noise level at the receptor 
locations closest to the site.  Intermittent construction noises will be clearly audible, especially during 
the hotel building and site demolition stages.   
 
None of the intruding noise would be high enough to cause hearing loss for nearby residents or park 
users.  However, people may need to raise their voice or reduce the talker-to-listener distance in 
order to communicate effectively.  The severity of the speech interference will depend on how close 
the residents or park users are to the project site as well as the location of the construction activities.  
Although this noise disruption would likely occur over the duration of the project, the impact of 
these disruptions are minor and of a short-term duration. 
 
Therefore, demolition activities would inevitably result in short-term, but insignificant noise impacts.  
The extent of these impacts at any of the receptor locations will vary depending on the stage of 
construction, specific equipment being used, distance to the receptor, and the duration of each 
activity.  Therefore, the ability to control construction noise levels relates primarily to the duration 
and time of construction activity in any one day.  Since construction noise levels will exceed 
maximum permissible noise limits specified in the Community Noise Rule, a permit must be 
obtained from the State DOH to allow the operation of construction equipment.  The permit allows 
the operation of construction equipment but it is limited to daylight hours. 
 
Transportation of Waste 
 
Dump trucks used for transporting waste material off site are a further potential source of noise.  It 
is anticipated that traffic noise could potentially increase for residents adjacent to the haul route due 
to individual truck pass-bys.  But, the truck traffic volume is expected to be low on an hourly basis 
so an overall traffic noise impact is not expected. 
 
Construction Noise vs. Vibration 
 
Construction activities generate not only audible airborne sounds, but can also result in varying 
degrees of ground vibration depending on the equipment and methods employed.  Vibration 
induced by the specific construction equipment utilized would not usually result in adverse effects 
on people or structures.  Jack hammering is the greatest source of vibration associated with the 
demolition of the buildings; however, these impact activities will be located a significant distance 
away from the nearest receiver.  During site demolition, noise from the earth-moving construction 
equipment will likely be more noticeable than any perceived vibration due to the close proximity of 
the construction site to the adjacent park and condominiums.  Furthermore, ground vibration from 
construction activities would be temporary, and thus not have a significant impact.   
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Noise Impact Mitigation 
 
In cases where construction noise exceeds, or is expected to exceed the State’s “maximum 
permissible” property line noise levels, a permit must be obtained from the State DOH to allow the 
operation of vehicles, cranes, construction equipment, power tools, etc., which emit such noise 
levels.  Prior to issuing the noise permit, DOH may require the contractor to incorporate noise 
mitigation into the construction plan, or require the contractor to conduct noise monitoring or 
community meetings to discuss construction noise.  The DOH noise permit does not limit the noise 
level generated at the construction site, but rather the times at which noisy construction can take 
place.  Specific permit restrictions for construction activities are: 

1. No permit shall allow any construction activities which emit noise in excess of the 
maximum permissible sound levels ... before 7:00 AM and after 6:00 PM of the same 
day, Monday through Friday. 

2. No permit shall allow any construction activities which emit noise in excess of the 
maximum permissible sound levels... before 9:00 AM and after 6:00 PM on Saturday. 

3. No permit shall allow any construction activities which emit noise in excess of the 
maximum permissible sound levels on Sundays and on holidays. 

 
In general, a majority of the construction noise mitigation is in the form of scheduling to limit the 
construction hours to the timeframe specified by the State DOH.  The contractor should use 
reasonable and standard practices to mitigate noise, such as using mufflers on diesel and gasoline 
engines, using properly tuned and balanced machines, etc.  However, DOH may require additional 
noise mitigation, such as temporary noise barriers, or time of day usage limits for certain kinds of 
construction activities.  Source control methods listed in Table 4.3 below can be applied to most 
construction equipment.  
 

Table 4.3 
Construction Noise Source Control Methods 

Scheduling Limit activities that generate the most noise to less sensitive time 
periods (e.g. daytime hours). 

Substitution   Use quieter methods/equipment when possible (e.g. low noise 
generators, smaller excavators, etc.). 

Exhaust Mufflers Install quality mufflers on equipment. 
Reduced Power Options Use smallest size and/or lowest power as required. 
Quieter Backup Alarms Install manual adjustable or ambient sensitive alarms.  Do not use 

backup alarms during night work. 
Motors Insulate or enclose motors 
Equipment Selection Electric equipment is quieter than pneumatic equipment 
Equipment Retrofit Rubber chucks in jackhammers 
Equipment Maintenance Sharpen and balance tools, repair silencing equipment, replace 

worn parts and open airways 
Staging Area Maximize the distance between the construction staging areas 

and nearby receptors to the greatest extent possible 
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When source control measures are not sufficient to avoid a noise impact, path control measures 
could be considered.  Non-permanent noise barriers or curtains and equipment enclosures could be 
installed at the construction site to reduce construction noise in noise sensitive locations.  The 
general contractor could also conduct noise monitoring of construction during noisy or extensive 
activities at locations close to residential properties. 
 
4.7.2 Long-Term Noise Effects 
 
The project should not generate significant long-term noise impacts on the surrounding 
environment.  Noise-generating sources would primarily be human voices resulting from activities 
being conducted at the project site.  Vehicles entering and exiting the property would generate some 
noise; but, the projected number of vehicles occurring throughout the day would be relatively low in 
comparison to other surrounding uses such as Kahalu‘u Beach Park, Keauhou Shopping Center, 
residential developments.   
 
Educational activities would be typically occur during normal weekday school hours of which other 
business and recreational activities are similarly occurring in the surrounding vicinity.  Camping 
taking place periodically at the site would generate some noise during the evening hours; however, 
such activities should cease by early evening.   
 
4.8 HYDROLOGY 

4.8.1 Hydrogeological Resources 
 
Redevelopment of the project site should have a beneficial effect on the underlying Keauhou 
Aquifer System and larger Hualālai Aquifer Sector even though the property is located along the 
shoreline and thus within a less sensitive ground recharging area as compared to forest areas at 
higher elevations.  Redevelopment of the property along with landscape restoration improvements 
implemented would reduce the present amount of impervious surfaces (e.g. paved parking lots) by 
creating more green space consisting of grassed and landscaped areas.  New facilities constructed 
would implement low impact design (LID) measures such as greywater gardens, bioswales, rain 
gardens, bioretention areas, and rain catchment systems.  These measures would further reduce 
runoff, improve water quality, and thus have a beneficial effect on the underlying aquifer system.   
 
Redevelopment of the property with proposed facilities would also reduce the amount of daily 
potable water demand required from the County’s water system.  Section 4.13 in this chapter 
provides more details on this decrease on water system infrastructure.  Therefore, the project’s 
decreased potable water demand will have a beneficial effect on the aquifers sustainable yield.   
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4.8.2 Surface Waters 
 
The project should have a beneficial effect on surface waters present within and along the property.  
Redevelopment of the property would result in a less intense land use than the prior resort use.  
Improvements would not impact Wai‘aha Stream which is the area’s only perennial stream located in 
Holualoa over 4 miles to the north.   
 
Redevelopment of the property would reduce the present amount of impervious surfaces (e.g. paved 
parking lots) by creating more green space consisting of grassed and landscaped areas.  
Implementing LID measures (e.g. greywater gardens, bioswales, rain gardens) would further reduce 
storm water runoff and improve water quality within the tide pools and ocean.  Landscape 
restoration activities implemented on the property as part of educational programs, activities and 
cultural practices would support management and preservation of surface water features such as 
Po‘o Hawai‘i and the wetland area situated inland from the tide pools located between Ke‘ekū and 
Hāpaiali‘i Heiau.  These activities would all contribute to positive effects on existing surface waters.   
 
4.9 MARINE RESOURCES AND WATER QUALITY 
 
Overall, results of the water chemistry and biotic community analyses indicate that the project area is 
not presently affected to a significant extent by existing land uses.  The redevelopment plan will 
result in lower production of wastewater than with the KBR operations.  In addition, all wastewater 
and greywater will be reused through use of constructed wetlands and absorption beds planted with 
native Hawaiian plant species.  Demolition and construction of buildings located over and adjacent 
to the marine tide pools will employ a variety of BMPs to ensure that no materials from these 
activities enter the ocean.  Based on these measures, the project should not cause changes to water 
quality or the biotic composition of the offshore marine area to any discernible extent.   
 
The proposed project does not include plans for any direct alteration of the shoreline or offshore 
areas.  Therefore, potential impacts to the marine environment considered are: 1) demolition of 
existing structures and construction of new structures; and 2) delivery of materials (primarily fresh 
water and nutrients) to the ocean through infiltration into groundwater with subsequent discharge to 
the ocean; and through surface runoff.  
 
Impacts from Short-Term Construction Activities 
 
During demolition of the KBR and KLH remnant facilities and redevelopment of the project site, 
BMPs would be utilized for both land based areas and areas within the tide pools.  Specific 
procedures and BMP details will be determined and refined during the project’s design phase.  Some 
BMPs that are being considered for implementation include: 1) for the landside work, install or 
deploy silt fences, snake bags or other measures to mitigate silt laden runoff from leaving the site; 2) 
for work over the tide pools, utilize a floating boom outside of the “fall zone” for dust and particle 
control; and 3) for work in the ocean, deploy floating booms and silt curtains.  Section 4.14 
discusses project effects on drainage facilities and these measures in more detail.   
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The implementation of these BMP’s should limit or eliminate introduction of materials originating 
from construction activities into the marine environment.  Potential mitigative measures may include 
time-course monitoring during the demolition and construction activity, so that the results can 
validate the effectiveness of the BMP’s implemented.  If monitoring results indicate that there are 
detectable changes to conditions of the marine setting owing to construction activities, alterations 
can be made to BMP’s to alleviate the problem.  The need for such monitoring would be determined 
by pertinent agencies as part of the project’s design phase which includes plan review and obtaining 
ministerial permits.   
 
Impacts from Redevelopment 
 
Wastewater generated from the project would be treated by an on-site wastewater system with the 
intent to reuse all wastewater resulting in a net zero discharge.  Primary effluent will flow 
underground into wetland cells with native Hawaiian plants treating the primary effluent.  Secondary 
treatment would be accomplished with a subsurface-flow constructed wetland.  Discharge from the 
wetland cells would then receive treatment consisting of cartridge filters and UV disinfection.  As 
the plants in the wetland cells will likely take up most or all of the effluent, there is little potential for 
large changes in nutrient loading to the ocean from wastewater generated by the project.  Greywater 
from outdoor showers will be treated with shallow absorption beds planted with native Hawaiian 
plants before ground infiltration.   
 
Redevelopment under this project will result in lower wastewater design flows than what was  
previously generated by the former KBR and KLH.  Reduced wastewater coupled with treatment 
using these low impact design measures will result in improved wastewater treatment efficiency that 
will lower potential impact to the tide pools and ocean.   
 
Storm water runoff generated on-site will decrease with the reduction of impervious surfaces related 
to the KBR and former KLH (existing paved areas, removal of the KBR hotel and associated areas, 
and other support buildings.  The project will also increase the amount of green space over the 
entire project site and implement LID elements such as greywater gardens, bioswales, rain gardens, 
and bioretention areas.  Section 4.14 discusses drainage facilities and their effects in more detail.  
The results show that redevelopment of the project site would result in a large decrease in storm 
water runoff from 52.2 cfs currently to 4.1 cfs at build-out (a 92% reduction).  This would have a 
positive and beneficial effect on shoreline conditions and water quality.   
 
Based on the demolition activities and redevelopment of the project site using LID concepts, there 
is no reason to expect significant impacts to groundwater, surface water, and the marine 
environment.  
 
Results of the marine survey indicate that there are currently only slight detectable changes to marine 
ecosystems that can be attributable to human activities.  While slight subsidies of nitrate nitrogen 
can be detected, the levels of such subsidies are well within the envelope of natural variability found 
on the west coast of Hawai‘i.  Overall, all indications demonstrate a positive impact as a result of 
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activities associated with the demolition of the KBR and KLH remnant facilities and the project 
site’s re-development.  All of these considerations suggest that the proposed project should not have 
any significant negative effect on water quality, and the biotic community structure in the tide pools 
and nearshore environment.     
 
4.10 VISUAL RESOURCES  
 
The concepts established in characterizing visual quality from a Coastal View Study (Chu 1987) were 
used to assess the visual impacts resulting from this project.  Visual qualities associated with scenic 
resources were evaluated using three factors that were: 1) visual vividness, 2) unity, and 3) intactness.  
These criteria are briefly described below:  

1. Visual Vividness.  The memorability of a landscape is derived from contrasting 
landscape components as they combine to create striking and distinctive visual patterns, 
taking into account form, line, texture and color.  

2. Visual Unity.  The degree to which the visual resources of a landscape scene join 
together to form a coherent, harmonious and visual pattern; a balanced composition 
between manmade and natural elements.  

3. Visual Intactness.  The extent to which the landscape is free from visually encroaching 
features (Chu 1987). 

 
Using these criteria, the visual impact of the project was evaluated based upon the degree of change 
to an existing view or alteration of a scenic resource.  Three visual resources were identified and 
shown on Figure 3.9 which are: 1) Kahalu‘u Beach Park along Ali‘i Drive; 2) views of heiau within 
the property; and 3) a scenic viewing point of the coastline from Kamehameha III Road.  Overall, 
the project would have a beneficial effect by improving views of these scenic resources.  This 
improvement is primarily due to the removal of the KBR hotel structure which would increase the 
general visual unity of the coastal landscape scene, improve the visual intactness from the 
encroaching building, and increase the vividness and memorability of the view.   
 
Views of Kahalu‘u Beach Park from Ali‘i Drive have high visual vividness with the park contrasting 
with the ocean and sandy beach, which isn’t common along this coastline, to create a distinctive 
visual pattern and color.  The south view of the beach park from Ali‘i Drive has a contrasting but 
distinctive view with the seven story tall KBR hotel framing the background.  Existing beach 
structures (e.g. pavilion) coupled with the natural shoreline at the beach park also create a balanced 
visual pattern, although the existing hotel somewhat alters the visual intactness of the landscape.   
 
With demolition of the hotel and redevelopment of the project site, the visual intactness would be 
improved due to removal of the large hotel structure creating a more natural landscape pattern for 
the shoreline and beach.  The visual unity would also be improved without the hotel as new 
structures constructed on the project site would be much lower in height, taking advantage of site 
topography and reflecting a Hawaiian cultural design.  The visual vividness of the beach park would 
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be changed in a positive manner without the contrasting hotel structure, and should result in a more 
memorable landscape visual pattern.   
 
Views of Hāpaiali‘i, Ke‘ekū, and Mākole‘ā Heiau all have high visual vividness, unity, and intactness 
viewed from within the project site.  The size of the restored Hāpaiali‘i and Ke‘ekū Heiau coupled 
with their unique location along the shoreline with tide pools create a memorable landscape pattern 
and distinctively striking view.  There are no encroaching features disrupting the makai view of these 
heiau, and together they form a harmonious pattern between the man-made cultural structures and 
ocean background.   
 
With implementation of the project, these views would not change and would retain their high visual 
vividness, unity, and intactness.  Demolition of the KBR hotel would open up more of the project 
area but have no significant effect on these makai views.  The public is currently allowed to view the 
heiau from designated areas respecting the cultural sensitivity, and this condition would continue 
with the project.   
 
The panoramic coastline view from the scenic lookout along Kamehameha III Road generally has 
high visual vividness, unity, and intactness.  The visual landscape of this area has a striking visual 
pattern with the natural ocean backdrop, generally low-scale development along the shoreline, and 
undeveloped terrain proceeding inland.  The tide pools, heiau, and extensive vegetation on the 
project site contribute to the uniqueness and vividness of the view.  The hotel is somewhat 
distinctive due to its size and height along the shoreline, but it also conflicts with the low scale 
developments of surrounding uses along the coastline.  This somewhat affects the visual intactness 
of panoramic coastline view in that particular area.   
 
With demolition of the KBR hotel, the visual intactness of the panoramic coastline would be 
improved since the seven-story structure would be replaced with new structures (multi-purpose 
building, hālau, etc.) similar in height and scale to other surrounding uses.  The somewhat 
encroaching view of the hotel would be removed, opening up more views of the ocean, heiau, and 
tide pools in the project area.  The visual vividness would also be improved with new appropriately 
designed structures on the property to complement the surrounding cultural landscape form and 
enhance the memorability of the view.  Visual unity would be improved by having more balanced 
and harmonious manmade structures in relation to natural elements of the project site.   
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4.11 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

 
The findings of the AIS study conducted were as anticipated through current consultation and 
background research of the project area.  This locale has been used continuously from early pre-
Contact to modern times for habitation, ceremony, resource procurement, and recreation.  Hotel 
development beginning in the 1960s has significantly altered the landscape and has caused the 
destruction of some known historic properties, and likely many more features that were never 
documented.  Although the current testing program did not identify any new historic properties, 
there remains a strong potential for additional subsurface features within the project area, including 
burials.  This very significant area remains an archaeologically and culturally rich location that will 
continue to educate generations to come.   
 
4.11.1 Significance Assessments 
 
The current investigation confirmed the presence of eight historic properties within the project area 
(SIHP #s -03817, -03818, -03819, -10997, -12951, -12953, -12955, and -12957).  These historic 
properties were all previously identified through prior studies, and were evaluated under an 
investigation approved by SHPD at that time.  However, their significance was evaluated at that time 
using now obsolete criteria, and they have now been re-evaluated under this current AIS based on 
the updated findings presented.  
 
An additional previously identified historic property was not confirmed, but is considered to still be 
present, but buried within the project area (Probable Sand Dune Burial, SIHP # -12915).  For this 
reason, the eligibility of this site for the Hawai‘i Register of Historic Places (HRHP) could not be 
evaluated.  
 
The eight historic properties confirmed by the current study were evaluated for significance 
according to the following five broad criteria used by the Hawai‘i State Register of Historic Places 
(HAR §13-284-6).  The criteria are the following identified below, and Table 4.4 identifies these 
sites, the significance criterion, and recommendations.   

1. Criterion “a.”  Associated with events that have made an important contribution to the 
broad patterns of our history; 

2. Criterion “b.”  Associated with the lives of persons important in our past; 
3. Criterion “c.”  Embodies the distinctive characteristics of a type, period, or method of 

construction, represents the work of a master, or possesses high artistic value; 
4. Criterion “d.”  Have yielded, or is likely to yield information important for research on 

prehistory or history; 
5. Criterion “e.”  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 history accounts; these associations being important to the group’s history and 
cultural identity. 
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Table 4.4  Historic Property Significance Criteria and Recommended Treatment 

SIHP # 
(50-10-37) 

Temporary Site #(s) Function Probable Age Significance 
Criteria 

Recommendations

-03817 
 

50-Ha-D4-2, H-00165-25 
(Hāpaialiʻi) 

Ceremonial, 
religious 

Pre-Contact; AD 
1200s or 1300-
1400s 

b, c, d, e Preservation 

-03818 50-HA-D4-3, H-00073-4, H-
00165-24 
(Ke‘ekū + Hale O Papa) 

Ceremonial, 
religious 

Pre-Contact; AD 
1200-1300s 

b, c, d, e Preservation and 
repair of Hale O 
Papa 

-03819 50-Ha-D4-5, H-00073-6, H-
00165-22 
(Mākole‘ā) 

Ceremonial, 
religious 

Pre-Contact b, d, e Preservation  

-10997 H-00073-2, H-00165-41 
(Kapuanoni) 

Ceremonial, 
religious 

Pre-Contact b, d, e Preservation 

-12951 PHRI 439-51, PHRI 439-52, 
H-00769, H-01426 

Habitation Historic; nineteenth 
century 

d No further work 

-12953 PHRI 439-53, H-00165-43, 
H-00748-11881, 

Habitation Unknown (over 50 
years) 

b, d Preservation and 
restoration 

-12955 PHRI 439-55, PHRI 439-56, 
50-Ha-D4-47, 50-Ha-D4-49, 

Boundary, 
habitation 

Historic; early 1800s 
to mid-1900s 

d Preservation and 
restoration  

-12957 PHRI 439-57 Habitation Historic (mid to late 
1800s) and modern 

d Avoidance 

 
All eight historic properties confirmed and documented within the project area are assessed as 
significant under Criterion “d.”  The sites have yielded information important for understanding late 
pre-Contact to historic land use in the project area.   
 
SIHP #s -03818, -03819, -10997, and -12953 are also recommended significant under Criterion “b” 
for their associations with the lives of persons of importance in the past.  Background research 
indicates these sites are commonly associated with some of the most well-known ali‘i in Hawaiian 
history.  SIHP # -03818 (Ke‘ekū Heiau) is associated with Lono-i-ka-makahiki, who resided in the 
area and by some accounts sacrificed the Maui chief Kamalalawalu there; and with Kamehameha I.  
SIHP # -03819 (Mākole‘ā Heiau) is also associated with Lono-i-ka-makahiki, as is SIHP # -10997 
(Kapuanoni Heiau).  Oral histories also indicate Kapuanoni was associated with Kalani‘ōpu‘u and 
was the residence of Alapa‘inui.  Finally, SIHP # -12953 is a former ali‘i residence associated with 
such important figures as Ke‘eaumoku, Governor John Adams Kuakini, and the chiefess 
Kekāuluohi.  
 
For their distinctive construction, SIHP #s -03817 and -03818 are recommended significant under 
Criterion “c.”  While these sites have been restored (or in the case of Ke‘ekū Heiau, 90% restored), 
this work was informed by a combination of archaeological study and background research, and it is 
believed they are fairly accurate representations of the pre-Contact heiau.  
 
Finally, SIHP #s -03817, -03818, -03819, and -10997 are assessed as significant under Criterion “e” 
for their important value to the Hawaiian people as ceremonial sites.   
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4.11.2 Project Effect and Mitigation 
 
CSH’s project specific effect recommendation is “effect, with agreed upon mitigation measures.”  
The project has the potential to impact historic properties in the project area.  The recommended 
mitigation measures (see Table 4.4) will reduce the project’s potential adverse effect on significant 
historic properties. 
 
Mitigation Recommendations 
 
It is recommended that of the nine (9) extant historic properties within the project area, six (6) sites 
be preserved.  Furthermore, two sites that will not be affected by the present project are 
recommended for preservation in the form of avoidance.  The remaining historic property is not 
recommended for further archaeological research. 
 
Historic Properties for Which Sufficient Data Has Been Recovered 
 
No further historic preservation work is recommended for one historic property that was confirmed 
within the project area.  SIHP # -12951 is a nineteenth century well complex that has been impacted 
by modern developments.  Sufficient information regarding the location, function, age, and 
construction methods of these features have been generated by the current AIS investigation to 
mitigate any adverse effect caused by proposed development activities (though none is presently 
anticipated).  Furthermore, these wells no longer provide any resources to the community (i.e., water 
or aquatic flora or fauna). 
 
Preservation 
 
Six historic properties are recommended for preservation under a plan in accordance with HAR §13-
277-3.  Five historic properties have existing, site-specific preservation plans in place (SIHP #s -
03817, -03818 Feature A, -03819, -10997, and -12953).  While the repair of Hale O Papa (SIHP # -
03818 Feature B) and the restoration of the Keikiho‘okama House Site (SIHP # -12955) are not 
presently specified as part of the Kahalu‘u Ma Kai project, these future undertakings would likely 
require eventual preparation of a preservation plan. 
 
It is therefore recommended that a single, project area-wide preservation plan be developed to 
address SIHP #s -03818 Feature B and -12955 and to update the existing preservation plans, which 
were developed prior to restoration work that has already occurred.  Aside from addressing buffer 
zones and protective measures for all historic properties recommended for preservation within the 
project area, this preservation plan would include detailed maps of the restored heiau sites.  In 
consultation with KS, it is proposed that this mapping should be completed as part of school year 
2014 to 2015 ‘āina-based education activities. 
 
Additionally, preservation by avoidance is recommended for two historic properties: SIHP #s -
12915 and -12957.  Project plans presently do not indicate ground disturbing activities at these sites.  
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No ground disturbing activities should be undertaken at any time within the backshore sand dune 
area at SIHP # -12915.  It is recommended that after storms or other events of high seas, the 
vicinity be inspected by KS staff for any exposed remains.  If at any time human remains are 
exposed in this area, development of a burial treatment plan will be required in accordance with 
HRS §6E-43 and HAR §13-300.  If in the future, any projects are proposed with potential to impact 
SIHP # -12957, it is recommended the site first be subjected to a program of data recovery. If 
required, work should proceed in accordance with a data recovery plan pursuant to HAR §13-278. 
 
Archaeological Monitoring 
 
Due to the potential for additional surface and subsurface historic properties, including human 
burials, it is recommended that development (including the KBR demolition) within the project area 
be attended by an archaeological monitoring program.  The monitoring program will begin with the 
production of an archaeological monitoring plan for the review and approval of SHPD prior to the 
beginning of construction.  Field monitoring should be carried out in accordance with the plan.  An 
archaeological monitoring report should be submitted for review and approval by SHPD following 
the completion of all monitoring activities related to project development. 
 
4.12 CULTURAL RESOURCES 

 
The results of the community consultation conducted under the CIA study identified several 
important factors related to the cultural landscape.  These factors are identified below, and the 
project should not have an adverse on them.   

1. The project area and its environs, from mauka-to-makai (upland to the sea) has a long 
history of use by ali‘i and Kānaka Maoli (Native Hawaiians) for a variety of past and 
present cultural activities and gathering practices including fishing, limu (seaweed) 
gathering, and spiritual worship.  Community participants stress the sacred nature of the 
place, and convey their deep aloha for the project area’s cultural and natural resources. 

2. Participants discussed natural and cultural resources including freshwater springs and 
anchialine ponds teeming with ‘ōpae ‘ula (small endemic shrimp) which were used as 
bait; the existence of at least 30 ku‘una (place where a net is set in sea) in shallow waters; 
and ‘ōpelu ko‘a (Decapterus macarellus, mackerel scad fishing grounds) in deep water.  
They gathered marine resources such as ‘opihi (limpets), and a large variety of limu 
(seaweed, algae) used for subsistence as well as medicinal purposes and also gathered salt 
used to dry fish.  Community interviewees shared the traditional manner of handling the 
dead and other burial customs, the protocol and respect accorded to heiau in the project 
area, and gender-based cultural beliefs associated with fishing and gathering.  They 
shared place names for cultural and natural resources including Kilohana for a large 
pond which once existed, place names for each cove along the shoreline such as 
Imo‘ōhua, where small manini or ‘ōhua were caught, and told mo‘olelo about surfing in 
the 1950s, and what it was like to grow up in an area with heiau of extreme importance. 
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3. All of the community participants expressed their support for the proposed project and 
the importance of cultural education for the younger generation, with Mrs. Hamm 
suggesting that all children, not just Hawaiian children, should be able to take advantage 
of this learning opportunity.  

4. They approved the restoration of the heiau and stressed the continuing need to teach 
visitors the right protocol and proper respect in approaching the heiau.  They called for 
proper signage that can teach the history of the site as well as communicate the need for 
respecting the area. 

5. The majority of the study participants agreed to limiting public access, and called for 
customary fishing rights to be part of the practice of the heritage center.  Those living 
outside the ahupua‘a must first ask for permission to fish, and the same should be done 
for use of the project area for funeral services. 

6. The study participants would like to continue to participate in maintaining the heiau and 
expressed their willingness to be involved in future operation of the heritage center; 
emphasizing their aloha for the place and their desire to perpetuate Native Hawaiian 
culture. 

 
Recommendations 
 
The following recommendations are based on a synthesis of all the information gathered during 
preparation of the CIA.  Efforts to develop appropriate measures to address these concerns will 
help mitigate adverse impacts of the project on Hawaiian cultural beliefs, practices, and resources. 
 
In light of statements made by the majority of the participants in this study that there may be burial 
sites or iwi kūpuna (ancestral remains) in the makai (seaward) portion of the project area, it is 
recommended that: 

1. Lineal and cultural descendants will be identified and consulted in accordance with 
applicable laws. 
a.. Personnel involved in development activities in the project area should be 

informed of the possibility of inadvertent cultural finds, including human remains.  
b.. Any development of the makai area should be limited, and the sand dunes and 

beach area should be left alone. 
c.. Any potential development should be limited to minimally invasive infrastructure.  
d. Should cultural or burial sites be identified during ground disturbance, all work 

should immediately cease, and the appropriate agencies notified pursuant to 
applicable law. 

2. Community members affiliated with the area both genealogically and culturally should be 
consulted regarding the preservation, restoration, and interpretation of cultural resources 
including archaeological sites, caves, petroglyphs, trails, possible burials, and other 
features. 

3. As part of active management, visitor/resident education should be provided to 
encourage proper behavior and protocol to assist in the protection, appreciation, and 
enjoyment of natural and cultural features. 
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4.13 SOCIAL AND ECONOMIC FACTORS 

4.13.1 Population and Housing 
 
The project would not change the existing number of housing units in the Kahalu‘u-Keauhou area 
and surrounding West Hawai‘i communities because no residential housing units are included under 
this project.  Although overnight camping will occur as part of student educational programs and 
activities, no residential units would result or be needed to support these activities.   
 
Closure of the KBR and demolition of this building would result in a decrease of 311 visitor units.  
The Island of Hawai‘i had a total inventory of 11,113 visitor units in 2011, prior to the KBR closure.  
Visitor units include hotels, condo/hotels, timeshare, and other visitor related types of units.  This 
decrease represents 2.8 percent of the total island inventory.  Although this change decreases 
available visitor units in West Hawai‘i, it should support occupancy rates with other existing visitor 
units making them more competitive and profitable.  The KBR had not been profitable for several 
years, and substantial capital was needed to address years of deferred maintenance.  Outdated 
facilities thus contributed to the resort’s operational losses, as it was not able to compete with larger 
and more contemporary resort destinations.   
 
Project improvements are not expected to generate in-migration of individuals to the island.  
Construction jobs are anticipated to be filled by workers on island.  Participants in educational 
programs, cultural activities, and other activities would come from existing schools and community 
organizations.  Therefore, this project should not impact the existing resident population or the 
existing population characteristics of the West Hawai‘i district.   
 
4.13.2 Economic and Fiscal Factors 
 
This section discusses the effects of project improvements on both the County’s and State’s 
economic and fiscal factors.  Demolition of the KBR hotel and other remnant facilities along with 
construction of new facilities under this project will have different effects in relation to the County 
and the State of Hawai‘i’s finances.   
 
Short-Term Construction Related Jobs 
 
The estimated construction cost for this project of about $34.3 million would create several short-
term construction jobs during the duration of demolition and construction activities, as well as 
support industries that service construction activities directly and indirectly.  Three broad types of 
jobs are distinguished below:  

● 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.  
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Direct construction jobs would typically consist of on-site laborers, landscapers, tradesmen, 
mechanical operators, supervisors, etc.  These new jobs created would also generate additional 
personal income for construction workers that are the wages paid directly to them or operational 
employees associated with project improvements.  Direct construction jobs created would also 
stimulate indirect and induced employment and spending of wages within other industries located in 
the West Hawai‘i region and on the island such as retail, restaurants, material distributors, and other 
related businesses supporting the construction industry.  These construction jobs would likely be 
filled by residents from the Island of Hawai‘i employed within the construction industry.   
 
The project could generate a total of about 160 to 220 new direct construction jobs over the course 
of the entire demolition and redevelopment.  This would generate another approximately 150 to 200 
indirect and induced jobs over the entire construction period.  Therefore, a total employment impact 
of about 310 to 420 jobs (direct, indirect, induced) could be generated by this project over the entire 
implementation period.  These jobs would create a small but positive impact in employment for the 
island.    
 
Construction of the project would be implemented in phases over a 10-year period starting with 
demolition of the KBR hotel.  Therefore, the number of construction jobs would not be evenly 
spread out over this entire implementation period.  The majority of construction jobs created would 
occur during the first two to three years with future jobs spread out over remaining years as other 
components of the site’s redevelopment are implemented.   
 
Demolition of the hotel is estimated to cost about $11.5 million (about 1/3 of total cost), and would 
initially generate about 50 to 70 new direct construction jobs and about 100 to 140 total jobs (direct, 
indirect, induced) during the first year.  Construction of the Multi-Purpose Building, Hālau, and 
infrastructure improvements would then be promptly started which will create several construction 
jobs over the next 2 years of work.  During the remaining years, the number of construction jobs 
would depend upon the timing of components implemented, but should not be as high as during the 
initial hotel demolition.   
 
These new construction jobs would generate additional personal income for construction workers 
totaling about $13.0 million over the entire project.  Indirect and induced income would also be 
generated on the order of $11.0 million over the entire project.  This additional income of about $24 
million would have a positive impact to residents on Hawai‘i.  The potential additional jobs created 
from construction activities would provide additional personal income to individuals that would also 
support indirect and induced employment within the County from the spending of these wages.  
These indirect and induced effects would be somewhat minor in comparison to the entire County, 
but would nevertheless result in a positive effect on the local economy.   
 
Fiscal impacts would primarily involve additional tax revenue generated to the State from 
construction of this project.  Tax revenue sources for 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.  The $34.3 million total project 
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construction budget expended is estimated to generate about $5.58 million in tax revenue to the 
State over the 10-year implementation period.  These construction related tax revenues would have a 
minor positive effect on the State’s fiscal condition because of the short-term increase in revenue 
associated with construction activities.   
 
Long-Term Fiscal Effects 
 
Personal income generated by jobs creates additional revenue to the State in the form of income tax 
and GET from expenditures.  Closure of the KBR resulted in the displacement of about 115 
employees, most of which were full-time jobs.  The project will generate up to 24 new permanent 
full-time jobs consisting of staff to manage the Heritage Center, security personnel, maintenance 
(landscaping and facilities) staff, and administrative personnel.  As a result, a net decrease of about 
90 full-time jobs would result with the project, compared to the operation of the KBR hotel.  The 
net result would be a decrease in State revenue from income tax and GET having a minor impact 
relative to statewide revenues received.   
 
County revenues generated are primarily limited to tax revenues on privately-owned property and 
improvements, and to a lesser extent fees charged for various activities such as water, sewer, permits, 
etc.  The three parcels making up the project site are privately owned by KS and subject to property 
tax.  The easement associated with the State-owned parcel (TMK 7-8-013: 042) in the tide pool 
created for a portion of the hotel would be terminated with the hotel’s demolition.   
 
County tax revenue generated from the project site was about $33,700 in 2013 primarily associated 
with the KBR parcel (Parcel 043), and reflects the closure of the KBR.  Prior to the hotel’s closing, 
over $201,000 in revenue was collected from that parcel in 2012.  Therefore, County property tax 
revenue has decreased over $167,000.  With redevelopment of the site under the project, further 
changes to the amount of property tax generated may occur depending upon the County’s valuation 
of site and facility improvements.  Therefore, the project would have minor fiscal impact relative to 
current County revenue generated island wide.   
 
4.13.3 Character of Community 
 
Redevelopment of the property to serve as an educational complex would change the existing 
character of the property which is currently resort use associated with the former KBR.  Demolition 
of the hotel, associated resort facilities (e.g. tennis complex), and other remnants of the KLH would 
eliminate the main features contributing to the property’s resort character.  Construction of new 
educational facilities, the expansion of educational programs at the property, and increased cultural 
practices would change the character of the site.  However, these changes should not have a 
significant impact on the overall character of the community and Kahalu‘u-Keauhou area which is 
still predominantly visitor oriented.   
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Existing cultural resources on the property would remain and continue to serve as a point of interest 
for visitors to the area.  The Heritage Center is intended to serve this function to manage visitation 
of the heiau and property in a culturally sensitive manner, while also supporting education of these 
resources for visitors.  Therefore, the project site would continue to serve as an attraction for 
visitors complementing other natural resources (e.g. Kahalu‘u Beach Park), recreational amenities 
(Kona Country Club), and shopping opportunities provided in this region.   
 
4.14 INFRASTRUCTURE FACILITIES 

4.14.1 Water Facilities 
 
Based on the domestic consumption guidelines provided in the DWS Water System Standards, the 
average daily demand for school and park areas is 4,000 gallons per acre.  Assuming similar water 
demands for the educational complex, the projected average daily demand for the 22.6 acre parcel is 
90,400 gpd.  Maximum daily demand is anticipated to be about 135,600 gpd, which is less than the 
141,000 gpd per the County DWS’s water agreement for the KLH portion of the property.    
 
Projected water demands for the project were also developed as part of the evaluation of the 
proposed on-site wastewater system conceptual design.  The average daily wastewater demand was 
anticipated to be about 5,450 gpd.  Additional reductions in water demand are also expected with 
the project’s use of reclaimed water.  Due to the project’s planned implementation of sustainable 
water management practices, water usage is expected to be closer to this projected water demand 
than that using the DWS system standards. 
 
Based on the water agreement and projected water demands, adequate water service is available for 
the Project.  BCH’s consultation with the DWS indicated that the agency was not aware of any 
issues with the existing 12-inch diameter water line in Ali‘i Drive, and water line improvements or 
upgrades are not planned in the near future. 
 
Therefore, the project should have a beneficial effect on the County’s water system and average daily 
water demands.  The project would result in a large decrease in water use from about 140,000 gpd 
that occurred when both the KLH and KBR were operational.  Even with just the KBR operating, 
prior water usage was about 46,000 gpd.  The project would have a beneficial effect on the County’s 
existing water system serving the project site, and will not require any expansion improvements.    
 
The project’s design for the on-site water system will include down-sizing the service meters and 
installing new laterals off of the 12-inch diameter water line in Ali‘i Drive.  Fire protection services 
will also be designed for the project in accordance with applicable building and fire codes.  Design 
plans would be submitted to the County DWS for review and approval during the project’s design 
phase.   
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4.14.2 Wastewater Facilities 
 
The projected wastewater flow from new facilities is based on the State DOH’s Chapter 11-62, 
Wastewater Systems, HAR.  The population contributing to wastewater generation at the project site 
will vary daily, and would consist of students, day visitors (tourists), campers related to educational 
activities, lineal and cultural descendents, and facility personnel.  Based on these uses, the average 
daily wastewater flow is projected to be 5,450 gpd (refer to Appendix I Preliminary Engineering 
Report). 
 
The estimated wastewater flow rate for occasional larger events held (e.g. life celebrations, makahiki, 
hō‘ike, seasonal ceremonies) will be determined during the project’s design phase.  However, for 
preliminary engineering purposes, the average daily wastewater flow was estimated to be 5,000 gpd 
based on 1,000 visitors at 5 gallons per person per day using the State DOH’s Chapter 11-62, 
Wastewater Systems, HAR.   
 
Proposed Wastewater System 
 
New facilities planned under the project’s redevelopment will utilize an on-site wastewater collection 
and treatment system and greywater gardens.  The on-site wastewater system will consist of septic 
tanks, pump stations, equalization tanks, small diameter collection pipe, a constructed wetland, 
turbidity filters, and an ultraviolet (UV) disinfection system.  The treatment system will produce R-2 
water for irrigation at the project site.  The intent of the proposed treatment system is to reuse all 
wastewater on-site with zero discharge of wastewater.  Further information on the on-site 
wastewater system and greywater gardens is provided in a separate engineering report prepared by 
Roth Ecological Design International (REDI), and included in the BCH Preliminary Engineering 
Report (Appendix I).   
 
The on-site wastewater system will not be designed to treat wastewater during occasional events due 
to the large number of visitors.  During these events, wastewater from the septic tanks will discharge 
from the on-site wastewater system to the existing 12-inch diameter gravity main within the Ali‘i 
Drive right-of-way, which will then discharge to the Kahalu‘u SPS.   
 
Primary treatment tanks with a total capacity of 13,000 gallons will be located near individual 
buildings or groups of buildings.  The septic tank system will provide primary treatment of the raw 
wastewater and consist of two chambers.  The first chamber will provide solids and floatables 
separation.  The second chamber will include a duplex pump system and effluent filters to pump the 
septic tank effluent to the constructed wetland.  Equalization tanks with a total capacity of 6,500 
gallons will be installed downstream of the septic tanks and upstream of the constructed wetland to 
dampen peak flows.  The locations and total number of equalization tanks and septic tanks would be 
determined as part of the design phase. 
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Secondary treatment of the primary effluent will be accomplished with a subsurface-flow 
constructed wetland.  Primary effluent will flow beneath the ground surface into wetland cells with 
native Hawaiian plants treating the primary effluent.  Discharge from the wetland cells or secondary 
effluent will then flow to treatment using cartridge filters and UV disinfection.  The filtration and 
disinfection unit processes will produce R-2 water for on-site landscape irrigation reuse. 
 
Greywater from outdoor showers will be treated with planted, shallow absorption beds before 
ground infiltration.  The beds will be planted with native Hawaiian plants.  The greywater gardens 
will be sized to accommodate up to 100 visitors per day or 500 gpd based on the requirements of 
Chapter 11-62, HAR.  The locations of the showers would be determined during the design phase. 
Existing sewer lines would be demolished and removed or abandoned in place, and backfilled with 
grout.  New sewer lines connecting to the Kahalu‘u SPS and existing 12- inch diameter sewer line in 
Ali‘i Drive would be incorporated into the project to provide service to Kalani Kai Grill as well as to 
accommodate occasional events, such as life celebrations, makahiki, and hō‘ike. 
 
Probable Impacts 
 
Preliminary wastewater flow calculations for the Kahalu‘u SPS tributary area for future conditions 
are shown below.    

Wastewater Flow Estimates Projected Flows  
a. Design Average Flow: 0.53 mgd 
b. Design Maximum Flow: 2.43 mgd 
c. Design Peak Flow: 2.98 mgd 

 
Of these totals, the project would generate an average design flow of 0.016 mgd, maximum design 
flow of 0.077 mgd, and peak design flow of 0.105 mgd.  These flows would be considerably lower 
(over 90% reduction) than when the KLH and KBR hotels were in operation, which had an average 
design flow of 0.290 mgd and peak design flow of 1.267 mgd.   
 
Therefore, redevelopment of the property under the proposed project will have a beneficial effect 
associated with the considerable reduction in the wastewater generated compared to when both the 
KBR and KLH were in operation.  Construction of an on-site wastewater system will further 
decrease flows to the He‘eia WWTP by treating wastewater on the property.   
 
The property is located in the critical wastewater disposal area as determined by the Hawai‘i County 
Wastewater Advisory Committee.  However, there is no existing public sanitary sewer connection 
available.  The on-site wastewater system will be designed, constructed, operated, and maintained in 
accordance with Chapter 11-62, HAR.  The existing privately owned regional wastewater system 
serving this property will also provide 100 percent backup capacity. 
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The Kahalu‘u SPS is located in the flood zone (Zone VE) and experiences limited flooding during 
high tide or high surf conditions.  This flood zone is a coastal high hazard area subject to a one 
percent or greater annual chance of flooding in any given year that includes additional hazards 
associated with high velocity waves, including tsunamis.  Potential impacts to this sewer pump 
station from flooding and water infiltration have been reduced with the following measures: 

● Upgrades made to the SPS in 2005, including the demolition of the dry well and addition 
of two submersible pumps in the wet well. 

● Low lying concrete rubble masonry (CRM) wall surrounding the SPS. 
● Solid manhole covers located over the SPS. 

 
4.14.3 Drainage Facilities 
 
Storm water runoff design criteria is based on the County DPW’s, Storm Drainage Standard.  
However, input from the County DPW during the project’s conceptual design phase requested that 
storm water runoff for redeveloped conditions with the project be reduced to pre-developed 
conditions (i.e., prior to the development of the existing hotels and parking areas) for the entire 
property.  Existing storm water runoff from the property totals 52.2 cfs, and pre-developed 
conditions were estimated to have a runoff quantity of 4.1 cfs. 
 
Storm water runoff generated on-site will decrease with the project’s redevelopment because it 
would decrease the amount of existing paved parking areas, remove the KBR hotel and associated 
areas (e.g. pool), and other support buildings.  The project will increase the amount of green space 
over the entire property and also implement LID elements such as greywater gardens, bioswales, 
rain gardens, and bioretention areas.  The total area developed with the project amounts to 5.3 acres, 
and this area was estimated to generate 10.2 cfs of runoff.  Figure 4.4 shows the drainage areas and 
quantities of storm water runoff generated.  Although the project’s developed condition reflects a 
considerable decrease from current conditions (52.2 cfs or 80%), it would still need to reduce runoff 
by 6.1 cfs to meet pre-developed conditions as requested by the County DPW.   
 
To accommodate the necessary reduction in storm water runoff, LID concepts are planned for the 
project.  The following provides a summary of the proposed LID concepts that would be utilized.   

1. Seepage Pits (Shallow Sumps).  Seepage pits will be incorporated to infiltrate excess 
storm water runoff into the ground.  The infiltration rate of the seepage pits will be 
determined during the design phase with percolation tests.  However, it is anticipated 
that each seepage pit will have a capacity of one to two cfs. 

2. Rain Gardens.  Rain gardens, also referred as bioretention basins, are engineered shallow 
depressions that collect and filter storm water runoff using vegetation and conditioned 
planting soil beds.  The filtered runoff gradually infiltrates through the basin and into the 
soil.   
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3. Bioretention Swales.  Bioretention swales are shallow linear channels with a planting bed 
and covered with turf or other surface material (other than mulch or plants).  Runoff 
filters through the planting bed, is collected in an underdrain system and discharged at 
the downstream end of the swale. 

4. Rainwater Harvesting.  Rainwater harvesting is the collection and temporary storage of 
roof runoff in rain barrels or cisterns for subsequent landscape irrigation.  Rainwater 
harvesting will be utilized at the Multi-Purpose Building, Heritage Center, Hale 
Ho‘omaha, and comfort station.   

 
Infiltration facilities, such as the seepage pits and rain gardens, are highly susceptible to clogging and 
premature failure from sediment, trash, and other materials.  To extend the service life of the 
infiltration facilities, pretreatment using vegetated swales, filter strips, sedimentation basins, and 
manufactured treatment devices may also be included in the project’s design.   
 
Proposed drainage improvements would not significantly alter the existing topography of the site.  
However, some grading would be required to provide level building pad areas.  Additionally, the site 
will be graded so that surface storm water runoff is directed into rain gardens, bioretention areas, 
bioretention swales, and grass swales.   
 
With these drainage improvements and redevelopment of the property, the project would reduce the 
existing amount of surface runoff from 52.2 cfs to 4.1 cfs (92% reduction).  This would have a 
positive and beneficial effect on shoreline conditions and water quality.   
 
Short-Term Construction Activities 
 
During demolition of the KBR hotel and construction of new facilities and other site development 
activities, BMPs would be utilized for both land based areas and areas within the tide pools.  Specific 
procedures and BMP details will be determined during the project’s design phase.  Thus, the short-
term construction activities should not have a significant impact on existing drainage conditions and 
impacts on tide pools and water quality.  Some of the BMPs that could be implemented include the 
following. 

1. BMPs for the landside work: 
● Installing a perimeter construction fence. 
● Using controlled watering to allay dust during the demolition work. 
● Collecting and placing building debris, as it is created, into roll-off bins or trucks 

for hauling and removal from the site. 
● Installing silt fences, snake bags or other means to mitigate silt laden runoff from 

leaving the site. 
● Installing netting or another form of barrier along the exterior of the KBR Hotel 

to prevent debris from falling down from the upper floors (BMPs will be needed 
for protection of Po‘o Hawai’i and shoreline areas). 
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● Installing stabilized construction entrances, tire wash areas, and concrete washout 
areas. 

2. BMPs for work over the tide pools: 
● Installing a floating boom outside of the “fall zone” for dust and particle control. 
● Installing silt curtains in the tide pools as needed. 
● Installing a platform that serves as a debris catchment system; plywood, or netting 

with a filter cloth beneath the work area. 
3. Procedures for work in the ocean: 

● Install floating booms and silt curtains as needed. 
● Large debris will be removed as soon as possible. 
● Waste hauling will follow the shortest and most direct path to the shoreline. 
● Water contaminated with fine particles will be removed by bailing within the work 

area barrier and disposed in an area similar to a construction site concrete washout 
area. 

 
4.14.4 Solid Waste Facilities 
 
Demolition of the existing KBR hotel and remnant facilities of the KLH along with the proposed 
redevelopment will generate solid waste that is typical of construction-related activities.  
Construction waste generated will have a short-term impact, and consist primarily of vegetation, 
rocks, concrete, and other debris created from building demolition, clearing, excavation, and 
building construction activities.   
 
Certain hazardous materials present within the KBR hotel will need to be properly removed by the 
contractor before demolition of the KBR hotel commences.  Removal of such material will be 
conducted and disposed of in conformance with applicable State and Federal requirements.  As an 
example, PCB light ballasts would be placed in 55-gallon drums, incinerated, and disposed of at the 
West Hawai‘i Sanitary Landfill site.   
 
Other materials from demolition activities such as scrap iron and steel and asphalt pavement would 
be taken for recycling at the landfill by the contractor.  Concrete material, after being crushed on 
site, would be reused as fill material within the project site where appropriate.  The remaining 
material will be disposed of at the landfill.  Vegetation such as trees, palms, and other plants would 
be taken to the Kealakehe (Kailua-Kona) Greenwaste Facility for recycling.  Therefore, the proper 
processing and disposal of materials should not have a significant impact on those facilities 
 
Redevelopment of the property as an education complex will result in activities that continue to 
generate solid waste at the project site.  However, the amount of solid waste generated on a daily 
basis would be considerably less due to the lower intensity and density of from education activities 
as compared to the former resort use.   
 
Typical residential solid waste consisting of organics (food), paper, and plastics, would be generated 
by this project.  Solid waste generated predominantly from educational activities would continue to 
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be collected by a private company for disposal.  Therefore, the project should have a positive long-
term effect on solid waste facilities due to reduced amounts of waste being generated from 
educational activities compared to the former resort use.   
 
4.14.5 Transportation Facilities 
 
The year 2023 was used as the study year reflecting the projected completion of the project which 
includes demolition of the hotel and redevelopment of facilities.  Future conditions without the 
project were first projected.  Changes with the project could then be assessed to determine project 
related impacts.   
 
Future Conditions Without Project 
 
A defacto growth rate was used to take into account other island-wide developments, and generate 
additional vehicles distributed on the study roadway network for the study year.  It is noted that the 
most recent traffic counts indicated a reduction in vehicle traffic during the weekday morning and 
afternoon peak hours.   
 
Other known developments in the area that are reasonably anticipated to have a direct 
transportation impact on the study intersections were also considered.  A residential project (Parcel 
26 at Kahalu’u for Towne Development of Hawai’i) was identified less than a mile north of the 
project site.  This development would consist of 321 multi-family time-share units and 17 single-
family detached units located on the mauka side of Ali’i Drive.  A traffic impact assessment report 
prepared for this development was used to determine the number of vehicular trips generated and 
applied to the background projections of the roadway network.   
 
Projected traffic volumes without the Kahalu‘u Ma Kai project are shown on Figure 4 of the traffic 
impact study in Appendix J of this document.  A summary of the results for study intersections is 
provided in Table 4.5 and discussed below.   

1. Ali’i Drive and Main Project Driveway.  This two-way stop-controlled intersection is 
forecast to operate at LOS C or better for all approaches during both weekday morning 
and afternoon peak hours of traffic.   

2. Ali’i Driveway and Keauhou Shopping Center Driveway.  This signalized “T”-
intersection is forecast to operate at LOS B or better for all approaches during both 
weekday morning and afternoon peak hours of traffic. 

3. Ali’i Highway and Kamehameha III Road.  This signalized intersection is forecast to 
operate at LOS D or better for all approaches during both weekday morning and 
afternoon peak hours of traffic.   

4. Kamehameha III Road and Keauhou Shopping Center Driveway.  This signalized 
intersection is forecast to operate at LOS B or better for all approaches during both 
weekday morning and afternoon peak hours of traffic.   
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Table 4.5 
Future 2023 Levels-of-Service Analysis Results Without the Project 

 
 
 

Study Intersection 

Future 2023 Conditions Without Project 

AM PM 

HCM 
Delay

v/c
Ratio

LOS HCM 
Delay 

v/c 
Ratio 

LOS

1. Ali‘i Drive & Project Driveway 
Eastbound Left-Turn/Right-Turn  
Northbound Left-Turn/Through 
Southbound Through/Right-Turn 

0.0 

0.2 

0.0 

0.00 

0.01 

0.33 

A 
A 
A 

18.1 

0.2 

0.0 

0.04 

0.01 

0.38 

C 
A 
A 

2. Ali‘i Drive/Keauhou Shopping Ctr. 
Eastbound Through 
Eastbound Right-Turn 
Westbound Left-Turn 
Westbound Through 
Northbound Left-Turn 
Northbound Right-Turn 

13.4 

13.8 

9.2 

9.0 

12.4 

9.1 

0.21 

0.31 

0.13 

0.10 

0.60 

0.04 

B 
B 
A 
A 
B 
A 

16.2 

18.7 

9.7 

9.8 

17.1 

12.3 

0.33 

0.58 

0.19 

0.21 

0.64 

0.08 

B 
B 
A 
A 
B 
B 

Overall 12.6 0.47 B 15.9 0.57 B 

3. Ali‘i Drive & Kamehameha III Road 
Eastbound Left-Turn/Through 
Eastbound Right-Turn 
Westbound Left-Turn/Through 
Westbound Right-Turn 
Northbound Left-Turn 
Northbound Through/Right-Turn 
Southbound Left-Turn 
Southbound Through/Right-Turn 

33.8 

26.9 

32.0 

23.7 

20.0 

24.4 

17.4 

29.9 

0.66 

0.05 

0.70 

0.10 

0.22 

0.49 

0.31 

0.75 

C 
C 
C 
C 
C 
C 
B 
C 

35.6 

26.9 

34.4 

25.9 

19.8 

26.3 

16.1 

26.1 

0.70 

0.04 

0.70 

0.10 

0.13 

0.58 

0.42 

0.70 

D 
C 
C 
C 
B 
C 
B 
C 

Overall 28.0 0.70 C 27.8 0.70 C 

4. Private Driveway/Keauhou SC & 
Kamehameha III Road 
Eastbound Left-Turn 
Eastbound Through/Right-Turn 
Westbound Left-Turn 
Westbound Through 
Westbound Right-Turn 
Northbound Left-Turn/Through/Right-Turn 
Southbound Left-Turn/Through/Right-Turn 

 
6.9 

9.1 

6.5 

9.5 

7.7 

14.1 

15.2 

 
0.10 

0.39 

0.05 

0.51 

0.11 

0.02 

0.33 

 
A 
A 
A 
A 
A 
B 
B 

 
9.6 

13.4 

10.5 

14.8 

11.8 

12.8 

17.4 

 
0.16 

0.52 

0.06 

0.57 

0.12 

0.06 

0.62 

 
A 
B 
B 
B 
B 
B 
B 

Overall 9.7 0.44 A 14.1 0.57 B 

 
Future Conditions With Project 
 
Vehicular trips generated by the project were estimated using the Institute of Transportation 
Engineers’ Trip Generation Manual, 9th Edition.  These trip rates and their associated directional 
distributions were used to estimate the increase in the number of vehicular trips generated by the 
project and distribution to the roadway network.  
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The volume of trips generated by the project is projected to be less than the former operation of the 
KBR when it was in use.  Based upon the projected number of students and staff conducting 
activities on a daily basis at the project site, the following project-related vehicular trips was 
estimated as shown on Table 4.6.  As shown on this table, the project would reduce total trips from 
the property by 100 vehicles and 70 vehicles during the weekday morning and afternoon peak hours, 
respectively.   
 

Table 4.6 
Project Generated Traffic Comparison 

Land Use 
Designation 

Independent 
Variable 

AM Peak Hour PM Peak Hour 

Enter Exit Total Enter Exit Total 

PREVIOUS LAND USE (Keauhou Beach Resort) 

Hotel (310) Rooms 9 67 164 95 91 186 

Total  Prior Trips 97 67 164 95 91 186 

PROPOSED LAND USE (Kahalu‘u Ma Kai) 

Campground (416) 125 Students/Staff 5 5 10 5 5 10 

Educational Facilities 125 Students/Staff 5 5 10 5 5 10 

Shoreline Access 10 Stalls 10 10 20 10 10 20 

Ground Staff 10 Staff 10 10 20 10 10 20 

Museum (580) 7,200 SF 3 1 4 27 29 56 

Total Project Generated Trips 33 31 64 57 59 116 

Reduction in Trips with Project [64] [36] [100] [38] [32] [70] 

 
As shown on this table, the ITE Code 580 – Museum, was used to generate trips for the project’s 
heritage center.  It is also planned that students and teachers would be shuttled to and from the site 
via bus.  About five (5) buses in and out during the weekday morning and afternoon peak hours of 
traffic would be shuttling students for the daytime educational programs and five (5) other buses 
would be shuttling campsite users.  Ten (10) trips during the peak hours of traffic were anticipated 
to account for the staff needed to manage and maintain all project facilities.  Ten (10) trips were also 
assumed to account for people using the public parking lot to access the beach at Mākole‘ā Cove 
located at the south end of the property. 
 
Projected traffic from the project was then added to the roadway network and distributed based on 
the historical traffic data.  Figure 4.5 shows the future (year 2023) traffic volumes at study 
intersections with the project.  Table 4.7 shows the resulting LOS analysis results.   
 
 
 
 
  



Source:

Figure 4.5 - Future (Year 2023) Traffic Volumes With Project
KAHALUÿU MA KAI

Kahalu‘u, Hawai‘i

NOT TO SCALE
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Table 4.7 
Future 2023 Levels-of-Service Analysis Results With Project 

 
 
 

Study Intersection 

Future 2023 Conditions With Project 

AM PM 

HCM 
Delay

v/c
Ratio

LOS HCM 
Delay 

v/c 
Ratio 

LOS

1. Ali‘i Drive & Project Driveway 
Eastbound Left-Turn/Right-Turn  
Northbound Left-Turn/Through 
Southbound Through/Right-Turn 

15.6 
0.7 
0.0 

0.07 
0.02 
0.34 

C 
A 
A 

22.1 
1.1 
0.0 

0.24 
0.04 
0.40 

C 
A 
A 

2. Ali‘i Drive/Keauhou Shopping Ctr. 
Eastbound Through 
Eastbound Right-Turn 
Westbound Left-Turn 
Westbound Through 
Northbound Left-Turn 
Northbound Right-Turn 

13.7 
14.2 
9.5 
9.4 
12.6 
9.1 

0.20 
0.33 
0.13 
0.10 
0.62 
0.04 

B 
B 
A 
A 
B 
A 

16.9 
19.7 
10.2 
10.4 
18.3 
12.5 

0.33 
0.59 
0.19 
0.21 
0.68 
0.08 

B 
B 
B 
B 
B 
B 

Overall 12.9 0.48 B 17.0 0.59 B 

3. Ali‘i Drive & Kamehameha III Road 
Eastbound Left-Turn/Through 
Eastbound Right-Turn 
Westbound Left-Turn/Through 
Westbound Right-Turn 
Northbound Left-Turn 
Northbound Through/Right-Turn 
Southbound Left-Turn 
Southbound Through/Right-Turn 

34.6 
27.0 
33.2 
24.1 
21.6 
26.5 
16.1 
26.6 

0.67 
0.05 
0.72 
0.11 
0.22 
0.54 
0.35 
0.71 

C 
C 
C 
C 
C 
C 
B 
C 

35.5 
26.8 
35.9 
26.3 
21.1 
28.7 
16.3 
24.9 

0.70 
0.04 
0.72 
0.12 
0.14 
0.64 
0.50 
0.68 

D 
C  
D  
C 
C 
C  
B  
C 

Overall 27.6 0.70 C 28.0 0.70 C 

4. Private Driveway/Keauhou SC & 
Kamehameha III Road 
Eastbound Left-Turn 
Eastbound Through/Right-Turn 
Westbound Left-Turn 
Westbound Through 
Westbound Right-Turn 
Northbound Left-Turn/Through/Right-Turn 
Southbound Left-Turn/Through/Right-Turn 

 
6.8 
9.1 
6.4 
9.6 
7.6 
14.4 
15.5 

 
0.10 
0.41 
0.05 
0.53 
0.12 
0.02 
0.33 

 
A  
A 
A 
A  
A 
B 
B 

 
9.8 

13.9 
10.5 
15.3 
11.9 
13.3 
18.0 

 
0.17 
0.55 
0.06 
0.60 
0.13 
0.06 
0.62 

 
A 
B 
B 
B 
B 
B 
B 

Overall 9.8 0.46 A 14.6 0.58 B 

5. Ali‘i Drive & Public Access Driveway 
Eastbound Left-Turn/Right-Turn  
Northbound Left-Turn/Through 
Southbound Through/Right-Turn 

14.8 
0.3 
0.0 

0.04 
0.01 
0.34 

B 
A 
A 

17.7 
0.3 
0.0 

0.05 
0.01 
0.40 

C 
A 
A 
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With completion of the redevelopment phase of the project by the year 2023, the study intersections 
are forecast to operate at conditions similar to that without the project.  All movements at all 
intersections are forecast to operate at LOS D or better, and are summarized below.  The project 
will reduce the number of vehicular trips generated from the property during the weekday morning 
and afternoon peak hours, and thus have a beneficial effect on traffic conditions.   

1. Ali’i Drive and Main Project Driveway.  This two-way stop-controlled intersection is 
forecast to continue operating at LOS C or better for all approaches during both 
weekday morning and afternoon peak hours of traffic.   

2. Ali’i Driveway and Keauhou Shopping Center Driveway.  This signalized “T”-
intersection is forecast to continue operating at LOS B or better for all approaches 
during both weekday morning and afternoon peak hours of traffic. 

3. Ali’i Highway and Kamehameha III Road.  This signalized intersection is forecast to 
continue operating at LOS D or better for all approaches during both weekday morning 
and afternoon peak hours of traffic.   

4. Kamehameha III Road and Keauhou Shopping Center Driveway.  This signalized 
intersection is forecast to continue operating at LOS B or better for all approaches 
during both weekday morning and afternoon peak hours of traffic.   

5. Ali’i Drive and Public Access Driveway.  This one-way stop-controlled intersection 
would service the parking lot providing public access to the beach on the south end of 
the property.  This intersection is forecast to operate at LOS C or better for all 
approaches during both weekday morning and afternoon peak hours of traffic.   

 
4.13.6 Electrical and Communication Facilities 
 
The project should have a positive effect by reducing the amount of electrical power required to 
service buildings and operations associated with the educational complex.  Coordination with 
HELCO would be conducted during the project’s design phase to ensure sufficient electrical power 
is provided to the project.   
 
Availability of telephone services to the site by HTC is sufficient for the proposed redevelopment 
and planned use.  At the appropriate time, HTC will extend the requested services to a demarcation 
point via customer provided facilities.  Availability of telecommunication services to the site by 
OTWC is also sufficient for the proposed redevelopment and planned use.  At the appropriate time, 
OTWC will extend the requested services to a demarcation point via customer provided facilities. 
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4.15 PUBLIC FACILITIES 

4.15.1 Recreational Facilities  
 
Improvements associated with the project should not have any significant impacts on existing 
recreational facilities in the surrounding area.  The project would not generate the type of population 
increase that places greater demands on existing recreational facilities or services.   
 
The project would result in a change to former public shoreline access provided through the resort 
property along with the type of on-site recreational activities allowed by the resort.   
 
Managed access through the property would be implemented to support the change from resort use 
to an educational complex.  Managed access, which involves managing the number of visitors to the 
site and their interaction with the resources, would minimize disruptions to program activities, 
maintain the integrity and authenticity of the natural and cultural resources, and ensure the safety 
and security of students, kupuna (grandparents), and other visitors to the site.   
 
A designated public access point located along the southern extent of the project site and a gated 
parking lot with 10 public parking spaces off of Ali‘i Drive would replace the former public 
shoreline access way through the resort property.  This new access would be approximately 1,500 
feet from the public access at Kahalu‘u Beach Park to the north and 550 feet from public access 
provided through the Keauhou-Kona Surf and Racquet Club subdivision to the south.  This is 
consistent with the Hawai‘i County Public Access Code (Section 34-5(a)(2)) standards for shoreline 
access in a resort area, where the “desired spacing shall be from one thousand to two thousand feet 
apart.”   
 
KS would retain ownership of the access way, and would be responsible for managing and 
maintaining the right-of-way.  Access would be unrestricted during the day (from dawn to dusk), and 
controlled after regular business hours.  KS security would gate the right-of-way between dusk and 
dawn, and individuals using the right-of-way after regular hours would be required to register with 
KS security.  Lateral access along the sandy beach at Mākole‘ā Cove and recreational activities 
occurring along the shoreline would not be affected. 
 
Demolition and construction-related activities may generate some short-term construction noise, 
fugitive dust emissions and traffic that create nuisances for park users at the adjacent Kahalu‘u 
Beach Park and individuals using nearby shoreline resources.  Given the proximity of the hotel 
building to Kahalu‘u Beach Park, it is likely that beach-goers will be inconvenienced by demolition 
and construction activities.  However, compliance with State DOH regulations and permit 
conditions would mitigate construction-related noise, dust and traffic conditions and minimize the 
inconvenience to the public.  In addition, access to the lagoon and shoreline fronting the existing 
KBR hotel structure would be prohibited during demolition to insure public safety.   
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4.15.2 Medical Facilities 
 
Improvements associated with the project would not have any negative short-term or long-term 
impacts on Kona Community Hospital or other medical facilities in the surrounding area because 
there would be no major population increase to significantly alter the demand for medical services.  
While the educational activities conducted on the property may create the potential for an increase 
in minor accidents (such as cuts, scrapes and bruises), staff present during activities would be 
available to take care of the majority of incidents.  The lower intensity of use and lower average daily 
on-site density associated with the project is also expected to result in less overall demand for 
medical services, compared to the former resort use.   
 
4.15.3 Educational Facilities 
 
Improvements associated with the project would not have any negative short- or long-term impacts 
on existing educational facilities in the surrounding area.  The project does not include any new 
housing units that would increase resident population; therefore, there would be no increase in 
student enrollment at nearby schools and no additional demands on existing school facilities.   
 
The improvements and facilities developed on the site would support educational programming, and 
thus have an overall positive beneficial impact on the entire State.  The project would provide 
unique facilities and learning environments, which would result in increased opportunities for 
schools, community groups, cultural practitioners, and visitors to the area to participate in hands-on, 
‘āina-based educational activities.   Planned improvements would promote safe, convenient access to 
unique teaching environments and contribute to meaningful and enjoyable learning experiences. 
 
Demolition and construction-related activities may produce short-term noise and fugitive dust 
emissions that could be disruptive to existing educational programs currently operating at the project 
site.  However, such effects would be temporary, and managed to ensure compliance with existing 
regulatory practices.  The contractor would be required to comply with State DOH regulations and 
any permit conditions to mitigate nuisance noise and dust emissions.  Temporary closures to the 
project site may be necessary during demolition and construction, in which case existing educational 
programs may need to be modified or temporarily relocated.   
 
4.15.4 Police and Fire Protection 
 
Police Protection 
 
The project should have minimal effect on the police department’s operations and their ability to 
provide adequate protection services during construction and the subsequent use of the site.  KS 
would continue to provide on-site security to monitor activities within the property during both 
construction activities and the operation of education facilities.   
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The potential for emergency calls to the police department is not expected to increase, as there 
should be no major increases in the resident population.  Furthermore, the change from resort use 
to an educational complex would result in a less-intensive use of the property and a smaller number 
of people accessing the site on a daily basis.   
 
The number of visitors allowed on the site would be managed to protect the integrity of cultural 
sites and to minimize conflicts between the educational and cultural activities occurring on the 
property.  Additional police presence (i.e., hiring of off-duty police officers) may be necessary to 
direct traffic and manage crowds during scheduled special events, which would occur periodically 
throughout the year.   
 
Fire Protection 
 
The project should have minimal effect on the fire department’s operations and their ability to 
provide adequate protection services during construction and the subsequent use of the site.  The 
potential to increase local demands for fire services is not expected, as there would be no major 
increases in resident population, and the cultural and educational use of the property would be less-
intensive than the former hotel use.   
 
Construction of the proposed improvements would include the necessary fire protection systems to 
serve the property.  Such improvements would be designed in accordance with applicable building 
and fire codes for access, water supply and fire suppression devices.  Coordination would be 
conducted with the County Fire Department during the project’s design phase to review 
construction plans and address code requirements.   
 
4.16 SECONDARY AND CUMULATIVE IMPACTS 

4.16.1 Secondary Effects 
 
Secondary effects, also referred to as indirect effects, are 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 growth inducing effects related to induced changes in land use patterns, 
population density or growth rate, or related effects on environmental resources or public facilities.  
For example, a new highway project could induce changes to land use patterns along the 
improvements.  Secondary impact assessments are 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 not expected to have significant secondary impacts on the future resident 
population, changes to land use patterns in the surrounding area, negative effects on most public 
facilities and infrastructure, or the natural environment in the immediate area and surrounding 
Kahalu‘u and Keauhou resort area.  Proposed improvements do not include adding new residential 
housing or visitor units that will increase the future resident or visitor populations in the area.  As a 
result, the project should not have significant indirect effects on public facilities such as schools, 
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parks, etc. associated with new residents moving into the community.  Demolition of the KBR hotel 
and its 311 visitor units would result in a minor decrease in available visitor units island-wide.  
However, visitors to the area should be able to be accommodated by other developments in the area 
which are usually not operating at 100 percent occupancy.   
 
Redevelopment of the property would result in a land use of lower intensity than the former resort 
use, leading to decreased demands on infrastructure facilities as discussed in this document.  
Therefore, this would generate a minor beneficial direct effect on infrastructure systems due to 
reduced demands, and subsequently would not have an indirect adverse effect on these systems.  No 
improvements to increase the capacity or expand existing infrastructure systems would be required 
due to this project.  The project should not have an indirect adverse effect on public facilities such 
as Kahalu‘u Beach Park.  Visitors to that beach park would go there for the ocean recreational 
activities associated with that site (e.g. snorkeling, surfing, swimming, or sun bathing), and would 
visit the project site to experience the natural, cultural, and historical resources present.   
 
The project should not influence changes in the existing or future land use pattern of the immediate 
surrounding area that is already developed with residential, commercial, and visitor-oriented uses.  
Shoreline areas in the immediate vicinity have been developed and established as either resort, 
residential, or public uses. The proposed establishment of an education complex would not 
influence the established land use pattern found in the area.  Undeveloped areas mauka of the 
property are generally owned by KS, and future uses would be dependent upon KS re-evaluating 
their priorities for the larger West Hawai‘i region and not due to redevelopment of the project site.  
Thus, any future renovations, redevelopment, or modifications to existing subdivisions, hotels, or 
businesses in this area would be due to economic reasons associated with that use, and not reflect an 
indirect effect from redevelopment of the project site.   
 
Demolition of the hotel and redevelopment construction of this project will generate short-term 
construction jobs that are not expected to result in any permanent in-migration of workers to the 
island of Hawai‘i to fill these jobs.  It is anticipated that qualified local contractors on island 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. 
 
4.16.2 Cumulative Impacts 
 
Cumulative impacts are typically defined as the effects on the environment that result from the 
incremental impact of a project when added to past, present, and reasonably foreseeable future 
actions within the study year.  The estimation of future impacts is important for cumulative impact 
analysis.  However, the focus must be on “reasonably foreseeable” actions that are those 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 approved development plans and land use entitlements received.    
 



 Kamehameha Schools 
CHAPTER 4 Kahalu‘u Ma Kai Project 
ENVIRONMENTAL CONSEQUENCES Draft Environmental Assessment 
 

4-49 

The discussion of impacts presented within this document has provided information to assist in 
addressing the applicable cumulative effects associated with the project and other reasonably 
foreseeable future actions being implemented.  Project improvements should not have significant 
cumulative impacts on the surrounding environment.  Most of the effects are confined to the project 
site such as short-term construction activities and educational and cultural activities planned to 
occur.  No off-site infrastructure improvements would be required, or significant effects on public 
facilities as discussed in this document.   
 
The only other known development in the area that is reasonably anticipated to be completed within 
the 2023 study year is a residential project.  Parcel 26 at Kahalu’u for Towne Development of 
Hawai’i (Towne) is a residential development identified less than a mile north of the project site.  
This development would consist of 321 multi-family time-share units and 17 single-family detached 
units located on the mauka side of Ali’i Drive (Geometrician Associates, August 2013).   
 
Although planned for completion and full occupancy by 2017 based on the traffic study in the Draft 
EA (August 2013) for that development, actual completion could be later given that the project: 1) is 
still going through the environmental review process; 2) would need to obtain entitlement approval; 
and 3) obtain review and approval of design plans before construction begins.  Given market 
conditions at that time, it could be developed in phases with full occupancy occurring beyond the 
2017 timeframe.  Nevertheless, it is still reasonable for the project to be completed within the 2023 
study year for this Kahalu‘u Ma Kai project.   
 
Short-Term Construction Related Effects  
 
Cumulative impacts could be associated with temporary construction activities, since the timing of 
the proposed project may occur concurrently with construction of the Towne Development 
residential development in the surrounding area.  Demolition of the hotel would be a large 
component of construction activities, and is planned to occur in summer 2015.  Thus, this 
demolition work could begin and be completed before construction starts with the residential 
development since demolition plans are already prepared and will soon be filed to start agency 
review.   
 
This situation would contribute to increased temporary disruptions and nuisance effects such as 
increased runoff, noise, dust, and construction worker traffic.  However, implementation of BMPs 
and other measures required as part of permit conditions would reduce these temporary impacts.  
Construction of the Towne development would similarly involve temporary land-disturbing 
activities that may result in some temporary disruptions and nuisance effects.  However, that 
development would need to implement its own set of BMPs to minimize potential short-term 
erosion impacts during such construction activities.  Therefore, the cumulative effect from these 
activities should not be significant and would be temporary.  Effects would also be reduced if 
construction of the residential development occurs later in time.   
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Effects on Physical and Natural Environment 
 
Redevelopment of the site under the proposed project would have minimal affect on the various 
physical resources and natural environment such as soils, topography, botanical, faunal, marine, and 
hydrology as discussed in the respective sections of this document.  Redevelopment of the site 
would result in a land use of lower intensity and density as compared to the prior resort use.  Low 
impact design and sustainability measures incorporated with the new facilities proposed would 
reduce storm water runoff, improve water quality, and reduce other land-based effects thereby 
improving shoreline conditions and the marine environment.   
 
The archaeological inventory survey conducted for the project documented existing archaeological 
resources within the property, and the redevelopment of the property should not have an adverse 
effect on historic properties.  Restoration efforts of historic sites are already being implemented by 
KS, and these efforts would continue with the project by being integrated into educational programs 
and activities.  Mitigative measures proposed will further support protection and restoration of 
historic sites thru the implementation of approved an archaeological monitoring plan (to include a 
burial treatment plan to address inadvertent discoveries) during demolition and construction 
activities, and adherence to approved preservation plans for all restoration activities.   
 
The Towne residential development will need to implement mitigation in the form of large 
preservation areas for multiple sites with protective measures; burial treatment plans to ensure 
preservation of burials and accessibility for lineal descendants; and data recovery to gather additional 
information valuable for the study of culture and history.  Therefore, development of the remaining 
areas of that site would have no adverse impact on significant historic properties (Geometrician 
Associates, August 2013).  Therefore, based upon these conclusions, the Kahalu‘u Ma Kai project 
should not contribute to significant negative cumulative impacts on historic or cultural resources.  In 
fact, the overall effect on historic and cultural resources attributable to the project would be positive.   
 
The results of water chemistry analysis conducted for the residential development indicated little or 
no potential for substantial adverse impacts to marine waters (Kahalu‘u Bay) off that project site.  
The proposed Towne Development residential project should not change water quality of the 
offshore area to any discernible extent (Geometrician Associates, August 2013).  Therefore, when 
the proposed Kahalu‘u Ma Kai project is evaluated with this other development occurring in the 
area, the KS project should not contribute to significant cumulative impacts on the marine 
environment and water quality of Kahalu‘u Bay.   
 
Effects on Social and Economic Factors 
 
The proposed project along with the Towne residential development would contribute to the overall 
economic environment by creating temporary construction jobs and wages.  This will also have a 
cumulatively minor, but positive short-term impact on State fiscal factors with the addition of 
General Excise taxes, corporate taxes, individual income taxes, and other taxes related to industries 
supporting construction activities such as manufacturers and distributors.  Redevelopment of the 
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project site would result in lower property tax revenue generated to the County, however, the 
residential development would increase property tax revenue from new homes created on the 
undeveloped site.  Cumulatively, this would be a minor positive effect for the County.   
 
Redevelopment of the project site would not add new residential housing, but decrease 311 visitor 
units from the island’s inventory.  The Towne residential development would add 338 residential 
units to the area.  As a result, cumulatively, there would be a slight net increase of 27 units in this 
area.  The 321 timeshare units proposed would essentially replace the 311 hotel units from the KBR 
serving visitors to the island.  Other additional units would be homes for residents.  Therefore, the 
proposed redevelopment project should not contribute to a significant cumulative impact on 
population in the area.  The social character of the area would similarly not be adversely changed by 
these projects which is predominately resort-oriented.   
 
Effects on Infrastructure and Public Facilities 
 
Redevelopment of the Kahalu‘u Ma Kai project site would result in a land use of lower intensity 
than compared to the former resort which will decrease demands on infrastructure facilities as 
discussed in this document.  The Towne development will place new demands on existing 
infrastructure facilities.  That development has potable water available through an allocation of 349 
units from the County DWS, and wastewater will be processed and treated through the privately-
owned wastewater system serving the area (Geometrician Associates, August 2013).  Therefore, 
cumulatively, the net effect on existing infrastructure facilities should not be significant.   
 
No significant cumulative impacts are expected on existing school facilities, medical facilities, and 
police and fire protection services.  Redevelopment of the Kahaluʻu Makai project site to support 
education activities conducted with KS educational partners will have a beneficial effect on the 
educational system and programs in the state.  The project would not affect existing educational 
facilities or personnel requirements (e.g. teachers, administrators, etc.) because the project site would 
serve as an extension of classrooms and a learning environment for students visiting.  The Towne 
development would have a slight effect on educational facilities due to the 17 single-family 
residences planned, however, the timeshare units should not because those units would be occupied 
by visitors.   
 
The proposed project should have minimal effect, if any, on recreational facilities serving the area 
because it will not increase the future population of residents or visitors in the area that may need to 
access such facilities.  Redevelopment of the property would be for educational programs and 
cultural practices, but will continue to provide managed access for visitors interested in viewing the 
heiau and property.  Public access would be provided to those wanting to visit the sandy beach on 
the southern end of the property.   
 
The Towne residential development would have an effect on recreational facilities including 
Kahalu‘u Beach Park due to its walking distance from the development site.  Additional residents 
and visitors staying at timeshare units would likely utilize that beach park for ocean related 
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recreational activities.  However, with removal of the KBR hotel (311 hotel units) and visitors 
staying at that hotel, the net increase in people visiting the beach park would be minimized and 
should not have a significant cumulative effect.   
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CHAPTER 5 
CONFORMANCE WITH STATE AND COUNTY PLANS 
POLICIES AND CONTROLS 
 
This chapter discusses the project’s conformance with the State Land Use District regulations, State 
Environmental Policy (Chapter 344, HRS), and the regulations, policies, and goals set forth by the 
County’s General Plan, County’s Kona Community Development Plan, Special Management Area 
(Chapter 205A, HRS), and Hawai‘i County Zoning Code.   
 
5.1 STATE LAND USE DISTRICT 
 
Pursuant to Title 13, Chapter 205 (Land Use Commission), HRS, all lands in the State of Hawai‘i are 
classified by the State Land Use Commission (LUC) into four major districts which are referred to as 
“State Land Use Districts.”  The four land use districts are the Urban, Rural, Agricultural, and 
Conservation Districts.  Permitted uses within the State Land Use Districts are prescribed under 
Title 13, Chapter 205, HRS, and the State LUC’s Administrative Rules prescribed under Title 15, 
Subtitle 3, Chapter 15, HAR.   
 
The project site is situated within lands designated as State “Urban District.”  Permitted uses or 
activities within the Urban District are regulated by ordinances or regulations of the county within 
which the Urban District is situated.  Thus, Urban District lands on the Island of Hawai‘i are 
regulated by the ordinances and regulations of the County of Hawai‘i.  Figure 5.1 shows the State 
land use district designations for the project site.   
 
It should be noted that the Urban District boundaries were obtained from State Geographic 
Information System (GIS) data, and the boundaries along the shoreline do not accurately match the 
property boundaries.  As shown on Figure 5.1, the Urban District boundaries do not include most 
of Ke‘ekū Heiau and Hāpaiali‘i Heiau, and a portion of Kapuanoni Heiau.  In addition, the boundary 
includes most of the tide pools extending makai fronting the KBR hotel along with a portion of the 
tide pool between Ke‘ekū and Hāpaiali‘i Heiau.  Nevertheless, this project does not include any 
improvements to these heiau. 
 
5.2 CHAPTER 344, HRS, STATE ENVIRONMENTAL POLICY 
 
Chapter 344, HRS prescribes the overall State’s Environmental Policy consisting of policies and 
guidelines.  The purpose for this Chapter is to establish a State policy that encouragea productive 
and enjoyable harmony between people and their environment.  This section discusses the project’s 
conformance and consistency with the pertinent goals, policies, and guidelines described under 
Chapter 344, HRS.  
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Section 344-3(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 project will be consistent with this policy as discussed throughout the 
various sections of this document.  The project would involve a lower intensity of land use 
as compared to the former resort.  Redevelopment of the site supporting KS educational 
programs will increase the range of beneficial uses of the environment through educational 
activities that would support landscape restoration of the site, improved maintenance and 
care for resources, and increased education about natural and cultural resources present.  
Therefore, project activities should have a positive impact on resources associated with the 
property by highlighting their significance and developing stewardship learning 
opportunities.   
 

Section 344-3(2). Enhance the quality of life by:  
A. Setting population limits so that the interaction between the natural and manmade 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.  

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 project would be consistent with these environmental policies regarding 
the quality of life.  Project improvements would not affect future resident populations, 
would continue to support visitors to the site to view and learn about cultural resources, and 
enhance mauka-makai public access and parking on the southern end of the property.  
Redevelopment of the site will improve the quality of life for residents by supporting KS 
educational programs along with cultural practices, and management of the property by KS 
will ensure a balance occurs between protecting natural resources in relation to human 
activities.   
 

Section 344-4. 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. 
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Discussion:  The project would not affect the existing or future resident population in the 
area or West Hawai‘i district.  Providing public access and managing access to sensitive 
cultural and historical resources on the property would ensure environmental degradation 
does not occur.  Redevelopment of the site would reduce demands on existing 
infrastructure, and considerably reduce storm water runoff, thereby improving water quality 
and the nearshore marine environment.   
 

2. Land, water, mineral, visual, air, and other natural resources  
A. Encourage management practices which conserve and fully utilize all natural resources; 
B. Promote irrigation and waste water management practices which conserve and fully utilize vital water 

resources; 
C. Promote the recycling of waste water.   
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; 
G. Promote the optimal use of solid wastes through programs of waste prevention, energy resource 

recovery, and recycling so that all our wastes become utilized. 
 
Discussion:  New facilities constructed with redevelopment of the site would support 
preserving natural and cultural resources, and would be consistent with these guidelines.  
Low impact design and sustainability measures incorporated into the design of facilities and 
the site would reduce storm water runoff and other land based effects on natural and marine 
resources, such as the tide pools and the ocean.  Wastewater generated from typical daily use 
of the site would be treated and recycled on-site.   
 

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:  This project would support the protection of endangered marine mammals 
and should not have an adverse effect on endangered sea birds or mammals (Hawaiian hoary 
bats).  Facilities would be designed to incorporate shielding of driveway or facility security 
lighting.  Existing endangered loulu palms would not be affected by construction of new 
facilities, and one loulu palm located close to the KBR hotel is planned to be relocated to 
another area of the property prior to hotel demolition.  Landscape restoration utilizing native 
plants within the property as part of educational programming and cultural restoration 
would be implemented. 
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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 project will establish an educational complex on the property that will 
support preserving and maintaining historic and cultural resources.  It will support cultural 
practices and educational programming for cultural and lineal descendants, students, other 
residents, and visitors.  Public access to the sandy beach on the southern end of the property 
would continue via a public pedestrian access path with vehicular parking, and management 
of the site would ensure visitors viewing the heiau would do so in a sensitive and culturally 
appropriate manner.  Redevelopment of the site would result in a lower intensity of land use 
and increase open space.  Low impact design and sustainability measures incorporated with 
new facilities would reduce storm water runoff and other land based effects thereby 
improving shoreline conditions and the marine environment.    
 

5. Economic development.  
A. Encourage industries in Hawai‘i which would be in harmony with our environment. 
 
Discussion:  Redevelopment of the property under this project would support KS 
educational programs and activities, and enhance coordination efforts and partnerships with 
other education stakeholders in Hawai‘i such as the State public schools and university 
systems.  Better preparing children with enhanced education will provide industries within 
the State with better qualified personnel.  The project site would continue to be a scenic and 
cultural resource of interest to visitors, and therefore will continue to support the visitor 
industry.   
 

6. Transportation.   
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 project will reduce the number of vehicle trips to and from the site during 
the weekday peak commuter periods as compared to the former resort use.  This would have 
a positive effect on the transportation system by reducing pollution emissions and associated 
noise.   
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7. Energy. 
A. Encourage the efficient use of energy resources. 
 
Discussion:  Less intensive use of the property will significantly reduce energy use.  New 
facilities would be designed incorporating sustainability elements that will use energy 
resources more efficiently.  Thus, the project should reduce the overall electrical demand as 
compared to the former resort use.   
 

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

Hawai‘i through the design and maintenance of neighborhoods which reflect 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. 
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 project will support these guidelines for community life and housing by 
lowering the intensity of land use, which is more compatible with preserving the historic 
resources and the cultural history of the area.  New facilities would be designed 
incorporating sustainability elements and a design character reflecting the Hawaiian culture 
and history of the area.  This property has a unique cultural presence that will be restored 
and maintained under this project providing better harmony with the environment and 
reducing land based effects (e.g. storm water runoff).  Increased open space and landscape 
restoration implemented within the property as part of educational programming and 
cultural restoration will improve the appearance and aesthetic value of the property.   
 

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. 
 
Discussion:  Redevelopment of the property with educational facilities will support 
environmental programming and activities that will complement and enhance understanding 
of the environment and cultural resources present.  ‘Āina-based programs with educational 
partners would be expanded supporting environmental education to all age groups which 
includes visitors to the site using the Heritage Center.   
 

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

 
Discussion:  Educational and cultural opportunities created by this project would support 
KS’s effort to improve awareness of the importance of the natural environment and cultural 
resources present.  Such opportunities would further the public’s understanding of these 
resources and their importance to Hawaiian history, the environment and culture.  The 
environmental review process undertaken for this project allows for public and government 
agency input during the review of the Draft EA.  Public consultation efforts under this 
environmental review process help provide decision-makers with a diverse array of 
information and comments to consider when evaluating this project.  KS initiated a broad 
effort to inform lineal and cultural descendants, residents, community groups, and 
government agencies about this project prior to preparing this document, thereby fostering 
public participation at an early phase in the process.   

 
5.3 COUNTY GENERAL PLAN 
 
The General Plan for the County of Hawai‘i is a policy document expressing the broad goals and 
policies for the long-range development for the Island of Hawai‘i (County, February 2005).  Under 
the General Plan’s land use pattern allocation guide map (LUPAG), the majority of the project site is 
designated as a “Resort Node.”  Areas of the property along the shoreline are designated as “Open 
Area.”  Figure 5.2 shows the land use designations for this site and surrounding areas.   
 
This section discusses the project’s conformance and consistency with the pertinent policies and 
guidelines of the County’s General Plan (County, February 2005).  Overall, the proposed project is 
generally consistent with and supports pertinent goals and policies from this plan based upon its 
evaluation relative to the results of the impact assessments discussed in this document.   
 
1. Economic Goals 

b. Economic development and improvement shall be in balance with the physical, social, and cultural 
environments of the island of Hawai‘i. 

d. Provide an economic environment that allows new, expanded, or improved economic opportunities 
that are compatible with the County's cultural, natural and social environment. 

h. Promote and develop the island of Hawai‘i into a unique scientific and cultural model, where 
economic gains are in balance with social and physical amenities.  Development should be reviewed 
on the basis of total impact on the residents of the County, not only in terms of immediate short run 
economic benefits. 
Policies  
(f) Support all levels of educational, employment and training opportunities and institutions. 
(h) The land, water, air, sea, and people shall be considered as essential resources for present 

and future generations and should be protected and enhanced through the use of economic 
incentives. 
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Discussion:  Redevelopment of the project site would support economic development and 
opportunities that are in balance and sensitive to the cultural resources and natural 
environment associated with the property.  This project would support KS educational 
programs and activities, and enhance coordination efforts and partnership with other 
education stakeholders in Hawai‘i such as the State public and private, preschool, elementary 
school, middle school, high school, and university systems.  These educational opportunities 
will contribute to the development of civically engaged and responsible citizens in the State 
and abroad. 
 

2. Energy Goals 
a. Strive towards energy self-sufficiency. 

Policies  
(d) Strive to educate the public on new energy technologies and foster attitudes and activities 

conducive to energy conservation. 
(n) Encourage energy-saving design in the construction of buildings. 
 

Discussion:  New facilities would be designed incorporating sustainability elements that will 
make efficient use of energy resources.  Thus, the project should reduce the overall electrical 
demand as compared to the former resort use.  Low impact design and sustainability 
elements incorporated into the redevelopment are planned to be integrated into educational 
programs supporting these County policies.   

 
3. Environmental Quality Goals 

b. Maintain and, if feasible, improve the existing environmental quality of the island. 
c. Control pollution. 

Policies  
(a) Take positive action to further maintain the quality of the environment. 
(d) Encourage the concept of recycling agricultural, industrial, and municipal waste material. 
(h) Work with the appropriate agencies to adopt appropriate measures and provide incentives 

to control point and nonpoint sources of pollution.  
(i) Support programs to prevent harmful alien species from becoming established. 
 

Discussion:  New facilities would be designed incorporating sustainability elements that will 
control storm water runoff that is retained on-site, filtering pollutants before reaching 
sensitive ecosystems.  Reusable energy systems and the use of native plants will reduce 
consumption of non-renewable energy sources and potable water demands.  Healthy native 
plants included with landscape restoration should also prevent the spread of alien plant 
species on the property.   
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4. Flooding and Other Natural Hazards Goals 
b. Prevent damage to man-made improvements.  
c. Control pollution.  
d. Prevent damage from inundation.  
e. Reduce surface water and sediment runoff.  

Policies  
(d) Any development within the Federal Emergency Management Agency designated flood 

plain must be in compliance with Chapter 27. 
(g) Development-generated runoff shall be disposed of in a manner acceptable to the 

Department of Public Works and in compliance with all State and Federal laws. 
(q) Consider natural hazards in all land use planning and permitting. 

 
Discussion:  New construction and site improvements will be conducted in compliance 
with the County’s floodplain management regulations (Section 27 of the County Code).  
Design plans would also be coordinated with pertinent State and County agencies for review 
and approval.  Compliance with these regulations along with building codes would reduce 
potential damage to structures from natural hazards.  Therefore, the risk of potential damage 
from natural hazards should be minimized, and should be at no greater risk of damage than 
other existing development in the Kahalu‘u and Keauhou areas.  Coordination with the 
County to interpret the specific boundaries of flood hazard areas would be conducted during 
the project’s design phase to determine compliance with applicable requirements.  Flood 
hazard lines do not match the contours of the property’s actual ground conditions based 
upon a topographic survey conducted.  Thus, actual site conditions reflect elevations that 
could reduce the extent of the flood hazard areas shown for the site by the FIRM.  
Redevelopment of the site will considerably reduce impervious surfaces and the resulting 
volume of storm water runoff and its associated effects.  Coordination with the County 
DPW was conducted which determined redevelopment of the site should reduce runoff 
volumes to conditions prior to resort development.   
 

5. Historic Sites Goals 
a. Protect, restore, and enhance the sites, buildings, and objects of significant historical and cultural 

importance to Hawai‘i.  
b. Appropriate access to significant historic sites, buildings, and objects of public interest should be 

made available.  
Policies  
(a) Agencies and organizations, either public or private, pursuing knowledge about historic 

sites should keep the public apprised of projects. 
(c) Require both public and private developers of land to provide historical and archaeological 

surveys and cultural assessments, where appropriate, prior to the clearing or development of 
land when there are indications that the land under consideration has historical significance. 

(f) Encourage the restoration of significant sites on private lands.  
(g) Collect and distribute historic sites information of public interest and keep an inventory of 

sites.  
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(h) Aid in the development of a program of public education concerning historic sites.  
(i) Signs explaining historic sites, buildings and objects shall be in keeping with the character 

of the area or the cultural aspects of the feature.  
 

Discussion:  KS has successfully embarked on a program to restore historic properties on 
the project site, and will continue to do so with other sites as part of educational programs 
that will be integrated into the redeveloped property.  With redevelopment of the site, access 
for cultural practices would be enhanced and supported.  Visitors wanting to view the heiau 
and other cultural sites would be afforded managed access to accommodate their interest 
while maintaining appropriate buffers and protocols to ensure the integrity of sites.  This 
also supports broader public education and awareness of cultural resources on the property, 
and requires activities to occur in a culturally sensitive manner.  Archaeological surveys 
conducted for this project completed fieldwork and subsurface testing to identify significant 
historic resources present within the property.  This also included the preparation of a 
cultural impact assessment.  Coordination has, and will continue to be, conducted with 
pertinent State and County agencies to identify necessary mitigative measures, such as 
archaeological monitoring and preservation plans.  Therefore, redevelopment of the site as 
an educational complex would support information retention through preservation and 
County goals for protection, restoration, interpretation, and display of historic resources.   
 

6. Natural Beauty Goals  
a. Protect, preserve and enhance the quality of areas endowed with natural beauty, including the quality 

of coastal scenic resources.  
b. Protect scenic vistas and view planes from becoming obstructed.  
c. Maximize opportunities for present and future generations to appreciate and enjoy natural and 

scenic beauty. 
Policies  
(a) Increase public pedestrian access opportunities to scenic places and vistas. 
(d) Access easement to public or private lands that have natural or scenic value shall be 

provided or acquired for the public. 
(h) Protect the views of areas endowed with natural beauty by carefully considering the effects of 

proposed construction during all land use reviews.  
(i) Do not allow incompatible construction in areas of natural beauty. 
 

Discussion:  Redevelopment of the project site would preserve and enhance the natural 
beauty of the property by creating additional open space.  The project will improve scenic 
views with demolition of the KBR hotel.  The architectural design of new facilities would be 
low scale and culturally appropriate.  Redevelopment of the site would increase open space 
(e.g. removing parking areas, tennis courts) and allow for landscape restoration using native 
plant materials.  These improvements would be visually compatible with the surrounding 
environment and not alter natural landforms.  Open space along the shoreline would be 
retained with redevelopment as new facilities are located inland and away from the shoreline.   
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7. Natural Resources and Shoreline Goals 
a. Protect and conserve the natural resources from undue exploitation, encroachment and damage.  
b, Provide opportunities for recreational, economic, and educational needs without despoiling or 

endangering natural resources.  
c. Protect and promote the prudent use of Hawaii's unique, fragile, and significant environmental and 

natural resources.  
d. Protect rare or endangered species and habitats native to Hawaii.  
e. Protect and effectively manage Hawaii's open space, watersheds, shoreline, and natural areas.  
f. Ensure that alterations to existing land forms, vegetation, and construction of structures cause 

minimum adverse effect to water resources, and scenic and recreational amenities and minimum 
danger of floods, landslides, erosion, siltation, or failure in the event of an earthquake. 
Policies  
(a) Require users of natural resources to conduct their activities in a manner that avoids or 

minimizes adverse effects on the environment.  
(b) Encourage a program of collection and dissemination of basic data concerning natural 

resources.  
(c) Maintain the shoreline for recreational, cultural, educational, and/or scientific uses in a 

manner that is protective of resources and is of the maximum benefit to the general public.  
(d) Protect the shoreline from the encroachment of man-made improvements and structures. 
(i) Encourage an overall conservation ethic in the use of Hawaii's resources by protecting, 

preserving, and conserving the critical and significant natural resources of the County of 
Hawai‘i. 

(p) Encourage the use of native plants for screening and landscaping.  
(q) Develop policies by which native Hawaiian gathering rights will be protected as identified 

under judicial decisions. 
(r) Ensure public access is provided to the shoreline, public trails and hunting areas, including 

free public parking where appropriate.  
(s) Establish a system of pedestrian access trails to places of scenic, historic, cultural, natural, 

or recreational values. 
 

Discussion:  Redevelopment of the project site and its management by KS would ensure 
natural resources present are protected and maintained.  New facilities constructed will 
support environmental programming and activities that will complement and enhance 
understanding of the natural environment and cultural resources present.  Endangered or 
rare species would be protected under this project, which would reinforce stewardship and 
educational programs.  Low impact design and sustainability measures incorporated into the 
design of facilities and site development would reduce storm water runoff and other land 
based effects on natural and marine resources, such as the tide pools and ocean.  As 
discussed in various sections of this document, scenic resources will be improved, public 
access will continue to be provided for recreational use, visitors will be allowed to view the 
heiau and other cultural sites on the property, and facilities are appropriately sited well inland 
to reduce potential damage from natural hazards.  Cultural practices and gathering rights 
would be supported which includes accommodating a wider array of cultural activities (e.g. 
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life celebrations, makahiki, and hoike events).  Redevelopment of the site would also increase 
open space and allow for landscape restoration using native vegetation. 
 

8. Public Facilities Goals 
a. Encourage the provision of public facilities that effectively service community and visitor needs and 

seek ways of improving public service through better and more functional facilities in keeping with the 
environmental and aesthetic concerns of the community. 
Health and Sanitation Policies 
(f) Continue to encourage programs such as recycling to reduce the flow of refuse deposited in 

landfills. 
(h) Encourage the full development and implementation of a green waste recycling program. 
Water System Policies 
(a) Water system improvements shall correlate with the County's desired land use development 

pattern.  
(b) All water systems shall be designed and built to Department of Water Supply standards. 
(d) Water sources shall be adequately protected to prevent depletion and contamination from 

natural and man-made occurrences or events.  
(e) Water system improvements should be first installed in areas that have established needs 

and characteristics, such as occupied dwellings, agricultural operations and other uses, or in 
areas adjacent to them if there is need for urban expansion. 

Telecommunications Policies 
(a) Encourage underground telephone lines where they are economically and technically feasible. 
(d) Work closely with the telephone company to provide all users with efficient ser-vice. 
Electricity Policies 
(a) Power distribution shall be placed underground when and where practical. Encourage 

developers of new urban areas to place utilities underground. 
Sewer Policies 
(b) Private systems shall be installed by land developers for major resort and other developments 

along shorelines and sensitive higher inland areas, except where connection to nearby 
treatment facilities is feasible and compatible with the County's long-range plans, and in 
conformance with State and County requirements. 

(f) Require major developments to connect to existing sewer treatment facilities or build their 
own. 

 
Discussion:  Redevelopment of the Kahalu‘u Ma Kai project site would result in a land use 
of lower intensity compared to the former resort which will decrease demands on 
infrastructure facilities as discussed in this document.  The project will support the various 
policies associated with infrastructure facilities.  Recycling efforts would be incorporated into 
the design of facilities, and these concepts would support educational programs and 
activities.  Recycling of materials from demolition of the hotel and other construction 
activities would be implemented as appropriate.  The project would generate a lower demand 
of potable water than under resort operations, and the on-site water system would be 
designed and built in conformance to County DWS standards.  Use of LID elements, such 
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as rainwater harvesting, rain gardens, etc., will also reduce the use of potable water for 
irrigation purposes.  Underground telephone lines would be installed and plans coordinated 
with telecommunication companies.  Similarly, new facilities will result in a decrease in 
electrical demand, and electrical lines serving the project would be placed underground with 
design plans coordinated with HELCO.  Wastewater generated from project activities would 
be lower than under prior resort use.  Typical daily wastewater flows generated would be 
collected and treated by the on-site wastewater system proposed, and larger flows from 
periodic large events would be diverted to the private sewer system serving the area.   
 

9. Recreation Goals 
a. Provide a wide variety of recreational opportunities for the residents and visitors of the County.  
b. Maintain the natural beauty of recreation areas. 

Policies 
(c) Recreational facilities shall reflect the natural, historic, and cultural character of the area.  
(d) The use of land adjoining recreation areas shall be compatible with community values, 

physical resources, and recreation potential. 
(h) Provide facilities and a broad recreational program for all age groups, with special 

considerations for the handicapped, the elderly, and young children. 
(l) Public access to the shoreline shall be provided in accordance with an adopted program of 

the County of Hawai‘i.  
 

Discussion:  The project will establish an educational complex that will support cultural 
practices and educational programming for both residents and visitors, and persons of all 
ages, including those with special needs.  Public access to the sandy beach on the southern 
end of the property would continue via a public pedestrian access path to be provided with 
vehicular parking, and management of the site would ensure visitors viewing the heiau act in 
a sensitive and culturally appropriate manner.  Redevelopment of the site would result in a 
lower intensity of land use increasing open space within the property and improving its 
natural beauty.  This project would be compatible with the adjoining Kahalu‘u Beach Park 
due to the lower intensity of use and continued access for recreational activities along the 
sandy south beach area.   
 

10. Land Use Goals 
Resort Node: These areas include a mix of visitor-related uses such as hotels, condominium-hotels 

(condominiums developed and/or operated as hotels), single family and multiple 
family residential units, golf courses and other typical resort recreational facilities, 
resort commercial complexes and other support services. 

Open: Parks and other recreational areas, historic sites, and open shoreline areas. 
Resorts Goals 
c. Ensure that resort developments maintain the cultural and historic, social, economic, and physical 

environments of Hawai‘i and its people. 
f. Designate and allocate future resort areas in appropriate proportions and in keeping with the social, 

economic, and physical environments of the County.  
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Exhibit 5.1  Portion of Official Kona Land Use Map 
From Kona Community Development Plan 

h. Encourage the visitor industry to provide resort facilities that offer an educational experience of 
Hawai‘i as well as recreational activities.  

i. Coastal resort developments shall provide public access to and parking for beach and shoreline areas. 
Open Space 
a. Provide and protect open space for the social, environmental, and economic well-being of the County 

of Hawaii and its residents. 
 
Discussion:  The project will involve redevelopment of the property to establish an 
educational complex that will support KS educational programs, and preserve and maintain 
historic and cultural resources present.  The project will continue to support visitors to the 
property wanting to view and learn about the heiau and other cultural resources present by 
providing a unique educational and cultural experience.  This will support other visitor-
oriented developments in the area by continuing to provide cultural and scenic natural 
resources of interest to many who visit.  Public access to the southern sandy beach would 
continue via a public pedestrian access path with vehicular parking to be provided.  
Therefore, the project will support the social, economic, and environmental well-being of 
the County, its residents, and visitors to the island.   
 

5.4 COUNTY KONA COMMUNITY DEVELOPMENT PLAN 
 
The Kona Community Development Plan 
(CDP) was adopted by Ordinance 08-131 in 
2008.  This plan encompasses the districts 
of North and South Kona that covers about 
800 square miles of land area, and accounts 
for approximately 20 percent of the island’s 
total land area.  This plan identifies 
objectives and policies for eight major areas 
such as transportation, land use, cultural 
resources, and environmental resources.  
The project site is situated within the Kona 
Urban Area based upon the Official Kona 
Land Use Map from this plan.  The 
property is also located outside of areas 
designated for transit-oriented development 
(TOD) as shown on Exhibit 5.1 (County 
PD, September 2008).   
 
This section discusses the project’s 
conformance and consistency with the 
pertinent objectives and policies from the 
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major elements covered under the County’s CDP.  Overall, the proposed project is consistent with 
and supports applicable objectives and policies from this plan based upon its evaluation relative to 
the results of the impact assessments discussed in this document.   
 
1. Land Use 

LU-1: Overall Growth Pattern.  To identify areas where higher intensity growth areas should occur and 
areas where the rural character and open space along the shoreline should be preserved. 
Policy LU-1.2:  Urban Area.  The majority of future growth in Kona shall be directed to the Kona 

Urban Area shown on the Official Kona Land Use Map. 
 
Discussion:  The numerous natural, cultural, and historical sites located on the 
property supports the redevelopment of an education complex, and is consistent 
with LU-1 policy.  The project site was previously developed for resort use and was 
the location of the former KBR and KLH.  As mentioned previously, the numerous 
historic sites located on the property compels the area to be preserved and 
redeveloped at a lower intensity compared to the former resort use and with a more 
culturally sensitive approach.  Increased open space and landscaping using native 
vegetation would be created on this shoreline parcel.    
 
Policy LU-1.5:  Enhanced Shoreline Setback.  Beyond the 40 foot shoreline setback regulated by 

Hawai‘i Revised Statutes (HRS) Sections 205A Part III, the County shall explore 
alternatives (e.g., density transfer based on gross density) for the applicant of a Special 
Management Area (SMA) Major Permit to dedicate to the government or land trust or 
encumber as open space for the purpose of realizing a shoreline linear park along as much 
of Kona’s coastline as possible.  Consistent with the Federal Coastal Zone Management 
Act (CZMA) and County of Hawai‘i General Plan policy to retain open space and 
protect natural resources along with public access to and along the shoreline, it shall be a 
priority of the County to maintain a minimum of 1,000-foot open space no-build setback 
for undeveloped lands adjacent to the shoreline, on parcels which currently exceed 1,000 feet 
in depth, in discretionary land use approvals such as SMA major permits, rezonings, and 
state land use boundary amendments.  Structures makai of this setback should be for 
public recreation and ocean-dependent facilities such as harbor improvements. 

 
Discussion:  The demolition of the KBR and KLH remnant facilities and 
redevelopment of an education complex is consistent with LU-1.5 in three primary 
ways: 1) the depth of the project site is less than one thousand feet; 2) the project site 
was previously developed for resort use and the proposed action will decrease the 
density and intensity of land use and contribute enhanced open space; and 3) the 
number of natural, cultural, and historical sites located on the property along with 
the significance of some of the sites to Hawaiian history requires active management 
to maintain the integrity and intrinsic values of these assets. 
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2. Environmental Resources 
ENV-1:  Managing Impacts.  In order to minimize impacts on the land, make use of best management 

planning practices for any land-based endeavor by balancing public and private rights, and taking 
advantage of an ever-improving knowledge of resource sensitivity and natural processes. 
Policy ENV–1.5:  Sensitive Resources.  In the context of Kona’s ecology and history, the following 

natural and cultural resources shall be considered sensitive and therefore shall be 
inventoried, as part of any permit application to the County Planning Department:   
● Anchialine ponds subject to a management Program addressed in Policy ENV-1.10: 

Non-Degradation of Anchialine Ponds. 
● Historic trails.  
● Archaeological and historic sites subject to protection under HRS Chapter 6E.   
● Enhanced Shoreline Setback. 

Policy ENV-1.9:  Setback Buffer from Flood Corridor.  To account for nature’s unpredictability, 
any structure as defined in Chapter 27 Floodplain Management Code  shall be in 
compliance with Section 27-18(d)(5) (Ordinance 07-169). 

Policy ENV-1.10:  Non-Degradation of Anchialine Ponds.  Within the United States, these 
unique habitats are only found in Hawai`i.  Anchialine shall be eligible for the Kona 
Treasures Fund for restoration and maintenance, subject to the preparation of a 
maintenance and water quality monitoring plan.   

Policy ENV–1.13:  Environmental Resource Management Education.  A diversity of tools shall 
be sought to provide increased education and awareness on the part of our residents and 
visitors regarding the preservation of Kona’s environment. 

 
Discussion:  The project will not adversely impact valuable coastal ecosystems 
because redevelopment of the site would result in a lower intensity of land use 
compared to the former resort.  Low impact design and sustainability measures 
incorporated with new facilities would reduce storm water runoff, improve water 
quality, and reduce other land-based effects thereby improving shoreline conditions 
and the marine environment.  Improvements would also reduce storm water runoff 
effects on Po‘o Hawai‘i.  Educational programs implemented would enhance the 
resources present on the property by improving the understanding, management, 
and technical knowledge of natural, marine, and cultural resources present.  
Necessary mitigative measures to minimize project related effects have been 
identified in various sections, and these are predominantly associated with short-term 
construction activities.   
 
There are no historic trails within the project site that would be affected.  
Archaeological surveys conducted for this project completed fieldwork and 
subsurface testing to identify significant historic resources present within the 
property in compliance with Section 6E, HRS.  The resulting report documents 
existing archaeological resources, and the project should not have an adverse effect 
on historic properties.  Restoration efforts of sites are already being implemented by 
KS, and these efforts would continue with the project by being integrated into 
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educational programs and activities.  Mitigative measures proposed will further 
support protection and restoration of historic sites thru an archaeological monitoring 
plan and preservation plan.   
 
Being located along the shoreline, the project site is located within the floodplain, 
and improvements will be subject to Chapter 27 of the Hawai‘i County Code.  Impacts 
from these hazards were discussed in this document and necessary measures would 
be incorporated into the design of facilities to minimize their susceptibility to 
damage.  Design plans would also be coordinated with pertinent County agencies for 
review and approval.  Coordination with the County will be conducted to interpret 
the specific boundaries of flood hazard areas.  Therefore, the risk of potential 
damage from these flood hazards should be minimized by compliance with County 
requirements.   
 

Objective ENV-2:  Open Space Network.  To develop a networked system of appropriate access to all 
significant open space resources that enhances opportunities for residents and visitors for recreational, 
educational, subsistence, or gathering purposes. 
 
Discussion:  Public access to the sandy beach along the southern half of the 
property would continue and be enhanced via a public pedestrian access path with 
vehicular parking being provided.  Management of the site by KS would ensure that 
recreational viewing of the natural, cultural, and historical sites by visitors is 
conducted in a sensitive and culturally appropriate manner.  Access for lineal and 
cultural descendants would also be supported to allow cultural practices to be 
conducted.   
 

3. Cultural Resources 
Objective CR-3:  Preservation of Kanaka Maoli Culture and Island Values.  Ensure that our Kanaka 

Maoli and island values and cultures are preserved and perpetuated.   
Policy CR-3.1:  Honor Kanaka Maoli culture and heritage.  The Kanaka Maoli culture is the 

foundation of Hawai‘i’s living culture.  We must ensure that the Kanaka Maoli people are 
supported and that this part of our culture is perpetuated.  The success of this endeavor will 
ensure that the way of the Kanaka Maoli will guide our actions and behaviors in the years 
ahead. 

Policy CR-3.2:  Preserve and perpetuate our Hawaiian and island cultural values by celebrating our 
cultural diversity and island way of life.  Our diversity likewise defines us.  Ensuring that 
our cultural practices flourish through language, dance, song, and art is crucial to sustaining 
who we are as a people.  We must protect and nurture all aspects of our diverse history, 
traditions and cultures. 

Policy CR-3.3:  Enable Kanaka Maoli and others to pursue traditional Kanaka Maoli lifestyles 
and practices.  We must provide opportunities to those who want to pursue and perpetuate 
the way of the Kanaka Maoli. 
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Discussion:  Redevelopment of the project site will support this objective and 
policies by providing educational programs and activities to help the general public 
understand the cultural values and significance of the historic sites on the property.  
KS has already established a program to restore historic properties on the project site 
and will continue to do so with other historic properties as part of educational 
programs implemented.  Lineal and cultural descendants, along with cultural 
practitioners, would also have access to the natural and cultural resources on the 
property.  Culturally related special events would also be conducted at the project site 
such as life celebrations, makahiki, and hoike events.  All of these activities and 
programs support preserving Hawaiian culture, values, and traditions.   

 
4. Public Facilities, Infrastructure, and Services 

Objective PUB-4:  Growth Management.  To prioritize and locate growth-supporting infrastructure (water, 
sewer, drainage) to support the TODs and infill development and to minimize the environmental 
impacts of such growth. 
Policy PUB-4.4:  Sewer Priorities.  In order to protect the nearshore water quality, the requirement 

to hookup to the County sewer system (HCC Section 21-5) shall be strictly enforced.  The 
highest priority in expanding the sewer system within the Kona Urban Area shall be to 
service any shoreline properties that do not have access to a public sewer system and then to 
service lots within approximately 1 mile of the shoreline.  Any new subdivision within 1 
mile of shoreline within the Kona Urban Area shall either hookup to the public sewer 
system, or provide a private treatment system, and/or install dry sewers.   

Policy PUB-4.6 Wastewater Reuse Area:  Recognizing the limited drinking water supply in the 
Kona area, every effort should be taken to develop a feasible wastewater reclamation system 
for non-potable uses.  

 
Discussion:  Redevelopment of the Kahalu‘u Ma Kai project site would result in a 
land use of lower intensity compared to the former resort, which will considerably 
decrease demands on infrastructure facilities as discussed in this document.  The 
project will support the various policies associated with infrastructure facilities and 
services.  Wastewater volume generated from project activities would be lower than 
under resort use.  Typical daily wastewater flows generated would be collected and 
treated by the on-site wastewater system proposed, and larger flows from periodic 
large events would be processed by the private sewer system serving the area.   

 
Objective PUB-6.  Quality of Life.  To foster a sense of community and health through the public realm such 

as gathering places, parks, pedestrian networks, and open spaces. 
Policy PUB–6.4:  Environment as a Public Realm and Classroom.  For Kona, nature is the most 

culturally significant public realm as the setting for interaction, stewardship, and learning.  
The Open Space Network is the primary access point to nature and culture.   
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Discussion:  The project will establish an educational complex that will support KS 
and public educational programs fostering a sense of community, health, and 
learning.  The project will continue to support visitors to the property wanting to 
view and learn about the heiau and other cultural resources by providing a unique 
educational and cultural experience.   
 

5. Energy 
Objective ENGY-1.  To provide a multi-prong framework, including standards, innovations, incentives, and 

education, to reduce the dependency on imported fossil fuels through energy efficiency and renewable 
energy generation. 
Policy ENGY-1.5:  Distributed Energy and Other Innovative Technology Support.  Photovoltaic 

systems are typically used as distributed generation when connected to the electrical grid 
where they have the potential to sell excess energy back to the grid.  This is an emerging 
technology with challenges for the utility to incorporate such systems into the grid.  This 
policy is aspirational and expresses general support in whatever way possible (e.g., permit 
coordination, grants) to encourage further development in this endeavor. 

 
Discussion:  New facilities would be designed incorporating sustainability elements 
that will improve the efficient use of energy resources.  Thus, the project should 
reduce the overall electrical demand as compared to the former resort use.   

 
5.5 COUNTY SPECIAL MANAGEMENT AREA 
 
The entire project site is located within the County’s Special Management Area (SMA) and is 
therefore subject to the regulations prescribed under the County’s Rule 9 (Special Management 
Area).  Redevelopment of the site proposed under this project, including demolition of the hotel, 
requires a SMA Use Permit (Major) from the County Planning Commission.   
 
The County’s SMA process is intended to comply with the State’s Coastal Zone Management 
(CZM) policies and regulations prescribed under Chapter 205A, HRS which originate from the 
Federal Coastal Zone Management Act (CZMA) of 1972.  The State’s CZM objectives and policies 
under Chapter 205A, HRS are incorporated within the County’s SMA regulations.   
 
The proposed project’s consistency with applicable SMA objectives and policies, and pertinent 
review guidelines are discussed below.  
 
A. Objectives:  

1. Provide coastal recreational opportunities accessible to the public.  
2. Protect, preserve, and where desirable, restore those natural and man-made historic and pre-historic 

resources in the coastal zone management area that are significant in Hawaiian and American 
history and culture.  

3. Protect, preserve, and where desirable, restore or improve the quality of coastal scenic and open space 
resources.  
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4 Protect valuable coastal ecosystems, including reefs, from disruption and minimize adverse impacts on 
all coastal ecosystems.  

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

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

7. Stimulate public awareness, education, and participation in coastal management.  
8. Protect beaches for public use and recreation.  

B. Policies:  
1. Recreational Resources:  

b. Provide adequate, accessible, and diverse recreational opportunities in the coastal zone 
management area by;  
i. Protecting coastal resources uniquely suited for recreation activities that cannot be 

provided in other areas;  
ii. Requiring replacement of coastal resources having significant recreational value, 

included 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; 

Discussion:  The project will not adversely affect coastal resources with significant 
recreational value because redevelopment of the property will result in a lower 
intensity of land use increasing open space within the property.  Low impact design 
and sustainability measures incorporated with new facilities would reduce storm 
water runoff and other land based effects thereby improving shoreline conditions 
and the marine environment.  Therefore, the project will not require replacement of 
coastal resources having significant recreational value.   

 
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 nonpoint sources of 
pollution to protect, and where feasible, restore the recreational value of coastal 
waters;  

 
Discussion:  Public access to the sandy beach along the southern half of the 
property would continue and be enhanced via a public pedestrian access path with 
vehicular parking being provided.  Management of the site by KS would ensure that 
recreational viewing of the natural, cultural, and historic sites by visitors is conducted 
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in a sensitive and culturally appropriate manner.  Low impact design and 
sustainability measures incorporated with the new facilities and site redevelopment 
would reduce storm water runoff and other land based effects.  This would improve 
water quality, shoreline conditions, and the marine environment.   
 

2. Historic Resources:  
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:  As discussed in Chapters 3 and 4, archaeological surveys conducted for 
this project completed fieldwork and subsurface testing to identify significant historic 
resources present within the property.  The resulting report documents existing 
archaeological resources, and the project should not have an adverse effect on 
historic properties.  Restoration efforts for sites are already being implemented by 
KS, and these efforts would continue with the project by being integrated into 
educational programs and activities.  Mitigative measures discussed in Chapter 4 will 
further support protection and restoration of historic sites thru an archaeological 
monitoring plan and preservation plan.  Such efforts support information retention 
through preservation and support State goals for protection, restoration, 
interpretation, and display of historic resources.   
 

3. Scenic and Open Space Resources:  
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.  

 
Discussion:  Valued scenic resources in the project area were identified and 
addressed in this document.  Scenic views identified were along Ali‘i Drive, a lookout 
along Kamehameha III Road, and of the heiau within the project site.  The project 
will improve scenic views with demolition of the KBR hotel.  The architectural 
design of new facilities would be low scale and culturally appropriate.  
Redevelopment of the site would increase open space and allow for landscape 
restoration using native vegetation.  These improvements would thus be visually 
compatible with the surrounding environment and not alter natural landforms.  
Open space along the shoreline would be retained with redevelopment as new 
facilities are located inland.   
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4. Coastal Ecosystems:  
a. Exercise an overall conservation ethic, and practice stewardship in the protection, use, and 

development of marine and coastal resources;    
b. Improve the technical basis for natural resource management; 
c. Preserve valuable coastal ecosystems, including reefs, of significant biological or economic 

importance;   
e. Promote water quantity and quality planning and management practices that reflect the 

tolerance of fresh water and marine ecosystems and maintain and enhance water quality 
through the development and implementation of point and nonpoint source water pollution 
control measures. 

 
Discussion:  The project will not adversely impact valuable coastal ecosystems 
because redevelopment of the site would result in a lower intensity land use.  Low 
impact design and sustainability measures incorporated with new facilities would 
reduce storm water runoff, improve water quality, and reduce other land based 
effects thereby improving shoreline conditions and the marine environment.  
Educational programs would utilize the resources present on the property and 
improve the understanding, management, and technical knowledge of natural, 
marine, and cultural resources present.   
 

5. Economic uses; 
a. Concentrate coastal dependent development in appropriate areas;   
b. Ensure that coastal dependent development such as harbors and ports, and coastal related 

development such as visitor industry 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:  These economic policies are pertinent to coastal dependent 
developments such as harbors, ports, and visitor industry facilities.  Therefore, the 
project is not a coastal dependent development given the purpose for these policies.  
The property is located along the coastline, and was previously developed as a visitor 
facility for resort use under the KLH and KBR.  Redevelopment of the project site 
into an educational complex and cultural center would result in a land use of lower 
intensity as compared to the prior resort use.  Nevertheless, the presence of heiau 
and other cultural resources on the property were historically established due to the 
unique natural resources associated with the site and coastline.  These resources 
continue to serve as an important reason for redeveloping the site and emphasize the 
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restoration and educational value associated with this project.  As discussed in 
Chapter 4, the project should not have a significant impact on the environment, and 
will lessen runoff, reduce infrastructure demands, and allow for landscape 
restoration.  Permitting redevelopment of the property would be appropriate because 
the facilities needed to support educational programs are tied to existing resources 
on the property.  The project should not have adverse environmental effects, and the 
project is important to the State’s economy, education, and cultural practices.   
 

6. Coastal hazards: 
b. Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, 

wind, subsidence, and point and nonpoint source pollution hazards. 
c. Ensure that developments comply with requirements of the Federal Flood Insurance 

Program;  
 
Discussion:  Being located along the shoreline, the project site is subject to natural 
hazards such as hurricanes, tsunami, and flooding.  Impacts from these hazards were 
discussed in this document and necessary measures would be incorporated into the 
design of facilities to minimize their susceptibility to damage.  Design plans would 
also be coordinated with pertinent State and County agencies for review and 
approval.  The tsunami evacuation zone designated at the project site extends to the 
area slightly inland (mauka) of Ali‘i Drive.  The moderately rising elevation mauka of 
the project site also creates safer areas for evacuation such as at the Keauhou 
Shopping Center.  To minimize potential hurricane or tsunami damages to facilities, 
new buildings and structures would be designed and constructed in conformance 
with applicable building codes.  Therefore, the risk of potential damage from natural 
hazards should be minimized, and be at no greater risk of damage than other existing 
development in the Kahalu‘u and Keauhou areas.  Construction and site 
improvements will require compliance with the County’s floodplain management 
regulations, and coordination with the County will be conducted to interpret the 
specific boundaries of flood hazard areas.  Therefore, the risk of potential damage 
from these flood hazards should be minimized by compliance with County 
requirements.   
 

7. Managing Development:  
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 general public to 
facilitate public participation in the planning and review process.  

 
Discussion:  This document addresses the short and long-term impacts of project 
improvements, and its distribution during the public review process supports 
communication of information to the public.  Other efforts made by KS have been 
to facilitate public participation and input on this project; including consultations 
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with lineal and cultural descendants, community organizations, and community 
meetings (open house).   
 

8. Public participation;  
a. Promote public involvement in coastal zone management processes; 
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 issues, developments, and government activities; and 

 
Discussion:   The publication and processing of this environmental document 
allows for information to be distributed to the public and for public participation to 
address comments and concerns associated with the project.  The environmental 
assessment will also comply with this policy through its use in the submittal of a 
Special Management Area Use Permit for the proposed project.  The processing of 
this application by the County Planning Department will involve consultation with 
review agencies, a public hearing held by the Planning Department, as well as the 
review and approval by the County Planning Commission to ensure the project’s 
consistency with coastal management policies.  As already discussed, KS has also 
made a concerted effort to contact affected stakeholders during the early 
consultation phase of this project.   
 

9. Beach protection;   
a. Locate new structures inland from the shoreline setback to conserve open space, minimize 

interference with natural shoreline processes, and minimize loss of improvements due to 
erosion.  

 
Discussion:  New structures would be setback well inland from the shoreline.  
Generous open space would be present along the entire makai area of this property.  
Therefore, the project should not interfere with the natural shoreline processes.   
 

10. Marine resources;  
a. Ensure that the use and development of marine and coastal resources are ecologically and 

environmentally sound and economically beneficial;  
b. Coordinate the management of marine and coastal resources and activities to improve 

effectiveness and efficiency;  
d. 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   

e. Encourage research and development of new, innovative technologies for exploring, using, or 
protecting marine and coastal resources. 
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Discussion:  The project would not involve use or development affecting marine or 
coastal resources.  New facilities would be setback inland away from the shoreline.  
Management of the property by KS and educational programs conducted would 
support management of these resources.  Educational programs would support the 
research, study, and better understanding of ocean processes and marine life within 
the property.  Such activities would also support potential development of new or 
innovative technologies or practices for protecting marine and coastal resources.  
BMPs will protect these resources during the demolition phase of the project.   

 
C. Review Guidelines  

a) All development in the special management area shall be subject to reasonable terms and conditions 
set by the council to ensure that: 
1) Adequate access, by dedication or other means, to publicly owned or used beaches, 

recreation areas and natural reserves is provided to the extent consistent with sound 
conservation principles; 

2) Adequate and properly located public recreation areas and wildlife preserves are reserved; 
3) Provisions are made for solid and liquid waste treatment, disposition and management 

which will minimize adverse effects upon special management area resources; and 
4) Alterations to existing land forms and vegetation; except crops, and construction of 

structures shall cause minimum adverse effect to water resources and scenic and recreational 
amenities and minimum danger of floods, landslides, erosion, siltation or failure in the 
event of earthquake. 

 
Discussion:  The Applicant (KS) is open to reasonable terms and conditions to 
allow the project to be consistent with applicable SMA policies.  Based upon the 
assessment results, no unique terms or conditions should be required for this project.  
Redevelopment of the site would result in a land use of lower intensity as compared 
to the prior resort use.  The project should not have a significant impact on the 
environment, and will improve effects associated with the site, such as lessening 
runoff, reducing infrastructure demands, and allowing for landscape restoration.  
Public access to the sandy beach along the southern half of the property would 
continue and be enhanced via a public pedestrian access path and accessory vehicular 
parking.  Management of the site by KS would ensure that recreational viewing of 
the natural, cultural, and historical sites by visitors is conducted in a sensitive and 
culturally appropriate manner.  Solid waste and wastewater would be appropriately 
disposed of and should have minimal effect on area resources.  BMPs would be 
implemented by the contractor during construction activities to minimize short-term 
effects in compliance with permit conditions.  Redevelopment of the site would 
increase open space and allow for landscape restoration using native vegetation.  
These improvements would be visually compatible with the surrounding 
environment and not alter natural landforms.   
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b) No development shall be approved unless the council has first found that: 
1) The development will not have any substantial, adverse environmental or ecological effect 

except as such adverse effect is minimized to the extent practicable and clearly outweighed 
by public health and safety, or compelling public interest.  Such adverse effect shall include, 
but not be limited to, the potential cumulative impact of individual developments, each one 
of which taken in itself might not have a substantial adverse effect and the elimination of 
planning options; 

2) The development is consistent with the objectives and policies set forth in Section 25-3.1 
and area guidelines contained in HRS Section 205A-26; 

3) The development is consistent with the county general plan, development plans and zoning.  
Such a finding of consistency does not preclude concurrent processing where a development 
plan amendment or zone change may also be required. 

 
Discussion:  The project should not have any substantial adverse environmental or 
ecological impact based upon the assessment results addressed in this document.  
Necessary mitigative measures to minimize project related effects have been 
identified in various sections, and these are predominantly associated with short-term 
construction activities.  This assessment also includes evaluating the potential 
cumulative impact from this project on the environment.  The project would be 
consistent with the pertinent SMA objectives and policies as previously addressed.  
Proposed improvements would also be consistent with the County’s land use plans 
and policies.   

 
c) The council shall seek to minimize, where reasonable: 

1) Dredging, filling or otherwise altering any bay, estuary, salt marsh, river mouth, slough or 
lagoon; 

2) Any development which would reduce the size of any beach or other area usable for public 
recreation; 

3) Any development which would reduce or impose restrictions upon public access to tidal and 
submerged lands, beaches, portions of rivers and streams within the special management 
area and the mean high tide line where there is no beach; 

4) Any development which would substantially interfere with or detract from the line of sight 
toward the sea from the state highway nearest the coast; and 

5) Any development which would adversely affect water quality, existing areas of open water 
free of visible structures, existing and potential fisheries and fishing grounds, wildlife 
habitats, or potential or existing agricultural uses of land.   

 
Discussion:  The project would not significantly impact the various factors 
identified under this review guideline, and no unique measures or conditions should 
be required.  Project improvements would have no effect on: 1) the dredging, filling, 
or altering of any bay, estuary, salt marsh, river mouth, slough, or lagoon; 2) reducing 
the size of any beach or area used for public recreation; 3) reducing access or 
imposing restrictions on public access to tidal and submerged lands, beaches, rivers 
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and streams; and 4) fisheries and fishing grounds, wildlife habitats, and existing 
agricultural uses of land.  Redevelopment of the site would result in a land use of 
lower intensity as compared to the prior resort use, will have fewer effects on the 
natural environment, and will overall result in a net improvement with regard to 
environmental impacts and natural resources.   

 
5.6 COUNTY ZONING REGULATIONS 
 
Permitted land uses and activities under the County’s jurisdiction are prescribed under Chapter 25, 
Zoning, of the Hawai‘i County Code, as amended (County, June 2005).  The project site is zoned V-
.75, Resort-Hotel District, and Figure 5.3 shows the current zoning for the project site and 
surrounding areas.  This section discusses the project’s conformance and consistency with the 
County’s zoning code.  Overall, the project would be consistent with applicable provisions of the 
zoning code related to the V-.75, Resort-Hotel District.   
 
5.6.1 Consistency with Zoning District Permitted Uses 
 
Under the V-.75, Resort-Hotel District for the project site, the applicable maximum density is 750 
square feet of land area for each dwelling unit or separate rentable unit.  The County’s Resort-Hotel 
zoning district (V) applies to areas to accommodate the needs and desires of visitors, tourists, and 
transient guests.  It applies to specific areas where public roads and public utilities are available or 
where suitable alternate private facilities are assured (County, 2005).   
 
Permitted uses within this zoning district include: 1) museums; 2) meeting facilities; and possibly 3) 
community buildings.  Due to the unique characteristics of this project, which will redevelop a 
former resort site to an educational complex, the proposed use should meet one or more of these 
three permitted uses within the V-.75 zoning district.   
 
Consultation with the County PD indicated that they would review the details associated with this 
project for consistency with the underlying resort-hotel zoning district.  The redeveloped use should 
retain some components of a “visitor use” to support the existing Resort-Hotel zoning district.  
Therefore, subject to County PD review, the project should be consistent with the V-.75 zoning 
district falling under one of the three permitted uses.  Definitions for two of the uses prescribed 
under Section 25-1-5 are provided below.  There is no definition for “museums” specified under this 
section. 

1. “Meeting facility” is defined as a permanent facility for nonprofit recreational, social or 
multi-purpose use, which has no overnight accommodations, and which may be for 
organizations operating on a membership basis for the promotion of members’ mutual 
interests or may be primarily intended for community purposes.  Typical uses include 
private clubs, union halls, community centers, and student centers. 
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2. “Community building” means a public or privately-owned building for civic, social, 
educational, cultural, and recreational activities which is not operated primarily for 
financial gain.   

 
The “museum” definition would be appropriate because the entire property serves as a cultural and 
archaeological resource that will be enhanced and restored to the benefit KS educational programs.  
The property and its cultural and natural resources also support educating the broader community as 
evident by existing programs (Kia‘i ‘Āina Kualoloa and Puana Ka ‘Ike), and finally visitors to the site 
through the Heritage Center and associated programs.    
 
The “meeting facility” use would also be appropriate for this project because the redeveloped site 
would be used for non-profit social or multi-purpose use (educational and cultural).  No overnight 
accommodations in the form of visitor units are included under the project.  Although overnight 
camping would be conducted, this would occur with students sleeping as a group in an elevated or 
slab-on-grade wood structure reflecting the 1800’s ranch-style sleeping hales.  A pavilion could be 
used as a flexible space if needed.   
 
The “community building” use would similarly be appropriate because the project would be a 
privately-owned facility used for educational and cultural activities that is not primarily operated for 
financial gain.  The Heritage Center would serve visitors to the site to allow viewing of the heiau and 
other cultural resources, and to learn more about the property, the history of the region, and its 
cultural resources.  Recreational activities would continue to be supported by a pedestrian access 
with parking lot on the southern end to allow public access to the south beach area for activities 
such as sun bathing, shoreline fishing, or other activities.   
 
5.5.2 Consistency with Development Standards 
 
The County’s Resort-Hotel District development standards are specified under Chapter 25, Division 
9 of the zoning code, and the project’s consistency with these standards is summarized.   
 

1. Height Limit.  The height limit is 45 feet, except in the Kahalu’u Bay area which is 90 
feet.   

 Discussion:  New facilities proposed would be well within the 90-foot height limit for 
the project site, along with the 45-foot height limit for other areas under this zoning 
district.   

2. Minimum Building Site Area.  The minimum building site in this district is 15,000 square 
feet.   

 Discussion:  The property meets this requirement because the project site totals 22.73 
acres in area.   

3. Minimum Building Site Average Width.  Each building site in this district shall have a 
minimum average width of 90 feet. 

 Discussion:  The property meets this requirement with over 400 feet in width at its 
narrowest section.   
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4. Minimum Yards.  The minimum yards this district are as follows: 1) Front and rear 
yards, 20 feet; and 2) side yards, 8 feet for one story, and an additional 2 feet for each 
additional story.   

 Discussion:  New facilities constructed would meet these minimum yard setback 
distances.  Only the present Kalani Kai building would not meet the 20-foot rear yard 
requirement because it is existing, and should be considered an existing non-conforming 
use.   

5. Landscaping.  Landscaping needs to be provided on a minimum of 20 percent of the 
total land area, except for lots containing only one single-family dwelling and accessory 
buildings.  Parking areas shall not be included within the area required for landscaping 
on any building site. 

 Discussion:  Landscaping would be provided for well over 20 percent of the total 
property with much of it consisting of grassed open space areas supporting educational 
activities.   

6. Off-Street Parking.  Off-street parking and loading requirements are discussed in Section 
25-4.51 of the County’s zoning code.   

 Discussion:  It was estimated that about 96 off-street parking stalls would be required 
for the project using the County’s requirements.  About 108 parking stalls are planned 
for the site, which is sufficient to meet the minimum parking requirements.  The design 
phase of the project will develop final floor areas for facilities and calculate the required 
off-street parking and loading requirements.  Design plans and parking requirements 
would be coordinated with the County PD for review and approval.  
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CHAPTER 6 
CONSULTED AGENCIES AND ORGANIZATIONS 
 
 
Consultation with various government agencies and the community has been conducted for this 
project during development of the conceptual redevelopment plan and as part of the pre-assessment 
consultation process in preparing this document.  KS has conducted numerous meetings with lineal 
and cultural descendants, community organizations, and residents to discuss the project and 
preliminary conceptual plans.  Solicitation letters were also distributed to several agencies as part of 
pre-assessment consultation to obtain their input and comments on the project to identify issues 
that should be addressed.  Finally, KS held two community meetings at the Sheraton Kona Resort at 
Keauhou Bay on October 17 and 18, 2013 to brief the public on the project and solicit input.  These 
consultation efforts are discussed in this Chapter, and copies of comment letters received from the 
pre-assessment consultation phase are included in Appendix A of this document 
 
6.1 PRE-ASSESSMENT CONSULTATION 
 
Consultation with various government agencies and community organization was undertaken to 
obtain information on agency requirements and potential issues so that they could be addressed in 
this Draft EA.  Consultation involved distributing a pre-assessment consultation letter with 
supporting documentation to various parties requesting their written comments.  A listing of those 
parties consulted is below and those providing written responses have been identified with a “»” 
symbol.  Copies of written comments received and responses to these comments are included in 
Appendix A.   
 
Federal Agencies 

 U.S. Department of Army, Honolulu District, Corps of Engineers 
» Regulatory Branch 

» U.S. Department of Interior, Fish and Wildlife Services 
 U.S. Department of Agriculture, Natural Resources Conservation Service 
 U.S. Department of Homeland Security, Coast Guard, District 14 
 U.S. Environmental Protection Agency, Region 9 
 U.S. National Oceanic Atmospheric Administration, National Marine Fisheries Service 
 
State of Hawai‘i 

» Department of Accounting and General Services 
 Department of Business, Economic Development and Tourism (DBEDT) 

 DBEDT, Director 
 DBEDT, Land Use Commission 
» DBEDT, Office of Planning 

» Department of Defense 
 Department of Education 
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State of Hawai‘i (continued) 

 Department of Health (DOH) 
 DOH, Director 
» DOH, Environmental Health Program, Hawai‘i District 
» DOH, Environmental Management Division, Clean Air Branch 
» DOH, Environmental Management Division, Clean Water Branch 
» DOH, Environmental Management Division, Wastewater Branch 
» DOH, Environmental Planning Office 

 Department of Land and Natural Resources (DLNR) 
 DLNR, Chairperson 
 DLNR, Commission on Water Resource Management 
 DLNR, Division of Aquatic Resources 
 DLNR, Division of Conservation and Resources Enforcement 
 DLNR, Division of Forestry and Wildlife 
» DLNR, Engineering Division 
 DLNR, Hawai‘i Island Burial Council 
» DLNR, Land Division 
» DLNR, Office of Conservation and Coastal Lands 
 DLNR, State Historic Preservation Division 

 Department of Transportation (DOT) 
» DOT, Director 
 DOT, Hawai‘i District Office 

 Office of Hawaiian Affairs 
 
County of Hawai‘i 

 Office of the Mayor 
 Civil Defense Agency 
 Department of Environmental Management (DEM) 

 DEM, Director 
» DEM, Solid Waste Division 
 DEM, Wastewater Division 

» Department of Parks and Recreation 
 Department of Public Works (DPW) 

 DPW, Director 
 DPW, Building Division 
» DPW, Engineering Division 
 DPW, Traffic Division 

» Department of Water Supply 
 Hawai‘i Fire Department  
» Hawai‘i Police Department 
 Mass Transit Agency 
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County of Hawai‘i (continued) 

 Planning Department (PD) 
» PD, Director 
 PD, Kona Community Development Plan Action Committee 
 PD, Cultural Resources Commission 

 

Utilities, Elected Officials, and Organizations 

» Hawaiian Telcom 
 Hawaiian Electric Light Company 
 
 Senator Josh Green, 3rd Senate District 
 Representative Denny Coffman, 5th House District 
 Councilmember Dru Mamo Kanuha, County Council District 7 
 
 Daughters of Hawai‘i 

 Ms. Barbara Nobriga 
 Mr. Scott Seymour 

 Edith Kanaka‘ole Foundation 
 Ehunui Kaimalino 

Historic Hawai‘i Foundation 
Keauhou Canoe Club 
Keauhou-Kona Surf and Racquet Club, Board of Directors Chair 

» Kohala Center 
 Kona Hawaiian Civic Club 

 Mr. Maurice Kahawaii 
 Mr. Aka DeMesa 
Na Kālai Wa‘a 

 Royal Order of Kamehameha, Moku O Kona 
 Mr. Alika Desha 
 Mr. Russell Paio 

 Mr. Ralph Alapai 
 Ms. Halani Berard 
» Ms. Christine Epenesa (Note: Comment letter received stemming from open house meeting) 
 Mr. Mitchell Fujisaka 
 Mr. Kalani Hamm 

Mr. Floyd Kahalioumi 
 Ms. Velma Kauhi 

Ms. Lily Kong 
Mr. Mike Matsukawa 
Mr. Charles Nahale 
Ms. Clarissa Yamamoto 
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6.2 CONSULTATION WITH EDUCATIONAL AND COMMUNITY 
ORGANIZATIONS 

 
KS conducted a series of meetings with several community organizations and educational partners 
from August 2012 through April 2014.  Over 47 informal consultation meetings with these 
stakeholders were conducted by KS, and these consultations included briefings with County 
representatives.  For several stakeholders (e.g. lineal and cultural descendants), multiple meetings 
were conducted to first introduce them to the project early in the planning process (2012-2013 
timeframe) and then later to update them on the project status and conceptual plans (2013 to 2014 
timeframe). 
 
Meetings consisted of informal discussions with representatives along with presentations to 
organizations.  These meetings generally varied from small group discussions with a handful of 
representatives to larger groups of about 20 to 25 persons.  Meetings were held with various types of 
organizations that included: 1) lineal and cultural descendants; 2) native Hawaiian organizations such 
as the Royal Order of Kamehameha and Daughters of Hawai‘i; 3) residents of surrounding 
developments such as the Keauhou Surf and Racquet Club; 4) community organizations such as The 
Kohala Center; and 5) other groups, such as a presentation to the West Hawai‘i Association of 
Realtors at their membership meeting.  These meetings allowed KS to brief participants on the 
project, discuss preliminary plan concepts being considered, and obtain their general comments, 
suggestions, and questions.   
 
Many meetings were also held with KS educational partners that included the University of Hawai‘i 
at Hilo; University of Hawai‘i, Hawai‘i Community College; State Department of Education, West 
Hawai‘i Complex representatives such as principals, teachers, and administration personnel; and KS 
Cultural Council and KS Alumni Association and Parents.  These meetings allowed KS to introduce 
the project, discuss conceptual plans, and obtain important feedback on educational programming 
opportunities.  This information was used in the development of program requirements, site plan 
alternatives, and eventually the proposed conceptual site plan.   
 
6.3 PUBLIC INFORMATIONAL MEETINGS  
 
KS hosted two public community meetings to discuss the status of the project, the planned vision 
for the property, preliminary plan concepts, and to obtain questions and comments from the public.  
These meetings were held over a two-day period from October 17th to 18th, 2013.  They were held at 
the Sheraton Kona Resort and Spa at Keauhou Bay, and Exhibit 6.1 shows the flyer distributed to 
notify the public.  Notice of these community meetings were also placed in the October 10, 2013 
edition of the West Hawai‘i Today. 
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Exhibit 6.1 KS Open House Meetings Flyer 

About 100 persons attended the first community 
meeting held Thursday evening.  About 65 persons 
attended the second community meeting held Friday 
morning.  Appendix A includes a copy of the sign-in 
sheets from these meetings.  Also included is a map 
identifying where participants from the first meeting 
came from.  Attendees were asked to place a sticker on 
an aerial map generally indicating from what area they 
reside.  Information received was used in the 
development of program requirements and project site 
plan alternatives.   
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CHAPTER 7 
FINDINGS AND ANTICIPATED DETERMINATION 
 
 
To determine whether a proposed action may have a significant effect on the environment, the 
Approving Agency (County Planning Department) needs to consider every phase of the action, the 
expected primary and secondary consequences, cumulative effect, and the short- and long-term 
effects.  The agency’s review and evaluation of the proposed action’s effect on the environment 
would result in a determination of whether: 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.    
 
This chapter addresses the anticipated determination based upon the evaluation criteria prescribed 
for the County Approving Agency.  A Finding of No Significant Impact (FONSI) determination is 
presently anticipated for this project.   
 
7.1 ANTICIPATED DETERMINATION  
 
A FONSI determination should be warranted for the Kahalu‘u Ma Kai Project based upon the 
assessment results and information provided in this document.  The findings supporting this 
anticipated determination are based upon discussion of the project’s effect on the environment in 
relation to the 13 Significance Criteria prescribed under the State Department of Health’s 
Administrative Rules Title 11, Chapter 200.  
 
The results of the assessments conducted have determined that the proposed project should not 
have a significant impact on the surrounding environment.  Redevelopment of the project site and 
changing it from resort use to an educational complex supporting KS educational programs would 
involve a lower intensity of development.  Sustainable and low impact design measures planned to 
be incorporated would reduce impacts such as storm water runoff and subsequently improve 
surrounding natural resources.  The lower intensity of use planned would also reduce demands on 
existing infrastructure facilities.   
 
7.2 FINDINGS 
 
1. Involve an irrevocable commitment to loss or destruction of any natural or cultural resource. 

The proposed project would not result in the irrevocable commitment to loss or destruction of any 
natural or cultural resource.  Existing cultural resources, such as the heiau, would be protected, and 
managed access for visitors would ensure cultural sensitivity would be maintained while they are 
visited.  Low impact design and sustainability measures incorporated into the design of facilities and 
site development would reduce storm water runoff and other land based effects on natural 
resources, such as the tide pools.  Project improvements should thus not have a significant negative 
impact on natural or cultural resources present on the property, and appropriate best management 
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practices and mitigative measures will be implemented during construction activities as discussed in 
this document.   
 
2. Curtails the range of beneficial uses of the environment. 

The project would not curtail the range of beneficial uses associated with this property.  The project 
will increase the range of beneficial uses of the environment through educational programs and 
activities that would support landscape restoration of the site, improved maintenance and care for 
resources, and increased education about the natural and cultural resources present.  Visitors would 
continue to be able to visit the site to view and learn about the cultural resources, and public access 
will be provided to the sandy beach at Mākole‘ā Cove.   
 
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. 

The improvements should not conflict with the State’s long-term environmental policies or goals 
and guidelines as expressed in Chapter 344, HRS.  A discussion of the project’s consistency with 
applicable guidelines was provided in Chapter 5 of this document.   
 
4. Substantially affects the economic welfare, social welfare and cultural practices of the community or state. 

The project will provide minor short-term economic benefits in the form of construction jobs, 
income, and additional tax revenue to the State.  The change from resort use to educational and 
cultural use of the property would reduce the amount of property tax revenue received by the 
County.  However, this decrease would be a minor economic effect in comparison to total property 
tax revenues collected island wide.  Social benefits would include increased educational opportunities 
for students, island residents, and visitors.  These changes in use of the property would have a 
beneficial impact within the area, and will not change the overall character of the surrounding 
predominantly resort-oriented community.  This project is expected to have a beneficial effect on 
Hawaiian culture by creating opportunities for increased indigenous practices associated with the 
heiau.  Consultation with lineal and cultural descendants showed that removal of the KBR hotel and 
its impact on Kapuanoni Heiau were viewed as an important step in restoring the cultural 
importance of this property.   
 
5. Substantially affects public health. 

The project would not substantially affect public health as discussed in various sections of this 
document.  Minimal short-term effects on public health from construction activities are anticipated 
relative to various health issues such as air quality and noise.  Short-term construction-related effects 
would be mitigated by complying with pertinent State or County regulations and conditions of 
ministerial permits obtained.  Best management practices will also be implemented as part of 
construction activities.   
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6. Involves substantial secondary impacts, such as population changes or effects on public facilities. 

The project should not have any substantial secondary impacts on the social environment, 
infrastructure facilities, and public facilities.  Improvements do not involve adding residential 
housing or visitor accommodation units that may generate population changes and increase 
demands on public facilities.  Redevelopment of the project site would instead reduce the demand 
placed on existing infrastructure facilities.  The project would not contribute to in-migration of 
residents to the island.   
 
7. Involves a substantial degradation of environmental quality. 

The project would not contribute to a substantial degradation to the quality of the surrounding 
environment.  As discussed in several sections of this document, the redevelopment of the property 
would result in a lower intensity of land use thereby reducing demands on existing infrastructure 
facilities.  Low impact design and sustainability measures incorporated into the design of facilities 
and the site would also reduce storm water runoff and other land based effects on natural resources, 
such as the tide pools and ocean.  Appropriate mitigative measures will be implemented to address 
construction-related impacts on the environment in coordination with appropriate government 
agencies.  Therefore, the project would result in an improvement to the environmental quality of 
natural resources present within the property and in the surrounding area.   
 
8. Individually limited but cumulatively has considerable effect upon the environment or involves a commitment 

for larger actions. 

This project would not have significant cumulative effect on the environment as discussed in 
Chapter 4 nor does it commit to larger actions.  Redevelopment of the property would result in a 
lower intensity of land use and all phases of the project were included in this document.   
 
9. Substantially affect a rare, threatened, or endangered species, or its habitat. 

The project would not have a substantial adverse effect on endangered, threatened, or rare species 
or resources present on the property.  The endangered loulu palm found on the property would be 
preserved and potentially serve as a source for supporting increased population of that palm.  The 
one loulu palm situated close to the KBR hotel would be relocated following appropriate measures 
to minimize damage to it from demolition activities.  Redevelopment of the site would not 
substantially impact endangered marine mammals, and educational programs implemented would 
support increased education and understanding of these species to support its protection.   
 
10. Detrimentally affect air or water quality or ambient noise levels. 

The project should not have detrimentally significant impacts on air, water quality, or ambient noise 
levels as discussed in this document.  Impacts associated with these factors would be limited to 
short-term construction activities.  However, such impacts are expected to be minor, will be 
monitored to minimize nuisance effects (e.g. odors), and include mitigative measures such as best 
management practices.  Construction activities would also be subject to applicable State and County 
regulations and permit conditions. 
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11. Affect 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. 

Being located along the shoreline, the project site is subject to certain natural hazards such as 
hurricane, tsunami, and flooding.  Impacts from these hazards were discussed in this document and 
necessary measures would be incorporated into the design of facilities to minimize their 
susceptibility to damage.  Design plans would also be coordinated with pertinent State and County 
agencies for review and approval.   
 
The existing heiau located along the shoreline could receive some damage to walls predominantly 
from wave forces from a hurricane or tsunami.  Any damages to the heiau would be repaired by KS 
and such work could be incorporated as part of educational programming.  The tsunami evacuation 
zone designated at the project site extends to the area slightly inland (mauka) of Ali‘i Drive.  The 
moderately rising elevation proceeding inland of the project site also creates safer areas higher up for 
evacuation such as at the Keauhou Shopping Center.   
 
To minimize potential hurricane or tsunami damages to facilities, new buildings and structures 
would be designed and constructed in conformance to applicable building codes.  Therefore, the risk 
of potential damage from high winds, large waves, and storm surge should be minimized, and 
should be at no greater risk of damage than other residential, commercial, and resort buildings in the 
Kahalu‘u and Keauhou areas.   
 
Several new facilities would be unavoidably located within flood areas that cover the majority of the 
property.  Construction and site improvements will require compliance with the County’s floodplain 
management regulations, and coordination with the County will be conducted to interpret the 
specific boundaries of flood hazard areas.  Therefore, the risk of potential damage from these flood 
hazards should be minimized by compliance with County requirements.   
 
12. Substantially affect scenic vistas and view planes identified in county or state plans or studies. 

Redevelopment of the project site would improve scenic views of the coastline and scenic resources 
as discussed in this document.  Demolition of the large seven-story KBR hotel would remove views 
of that structure in relation to the surrounding low-scale and natural resources in the background.   
 
13. Require substantial energy consumption. 

The project will not require substantial energy consumption or place increased demands on the 
capacity of supporting electrical facilities because redevelopment of the site would result in a lower 
intensity of use.   
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Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
Mr. George P. Young, P.E., Chief 
Regulatory Branch 
Corps of Engineers 
U.S. Department of the Army, Honolulu District 
Fort Shafter, Hawai‘i  96858-5440 
 
Dear Mr. Young: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 POH-2013-00038 

 
Thank you for your letter of October 17, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
Demolition of the existing hotel building of the former Keauhou Beach Resort would involve some 
work over and within existing tide pools fronting the structure which has been determined to be 
navigable waters of the U.S.  Therefore, we acknowledge your determination that a Department of 
Army (DA) Permit would be required for this hotel demolition.  Redevelopment of the remainder of 
the property would not involve construction work within navigable waters.   
 
We did have two meetings with your regulatory branch staff to discuss the project, solicit initial 
comments, and better assess permit requirements.  Based upon those discussions, a delineation of 
wetlands and other waters of the U.S. within the property was conducted by another member of the 
project’s design team, and the resulting report was submitted to your department for review.  We 
will continue coordinating with your staff to address requirements needed for the permit application.   
 
The Draft EA will address the applicability of a DA Permit to the project.  We appreciate your 
comments, and a copy of the Draft EA will be submitted to the COE for review and comments.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

 
 
May 27, 2014 
 
 
 
Dr. Loyal Mehrhoff, Field Supervisor 
Pacific Islands Administrator 
Fish & Wildlife Services 
U.S. Department of the Interior 
300 Ala Moana Blvd., Room 3-122, Box 50088 
Honolulu, Hawai‘i  96813 
 
Dear Dr. Mehrhoff: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 6, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project along with consultation under Section 7 of the Endangered Species Act (ESA) of 
1973.   
 
We appreciate the species list information provided to us, and determination that there is no 
designated critical habitat within the project area.  We note the data indicating the green sea turtle 
(Chelonia mydas) may use the tide pools and sandy beach for basking or nesting, along with 
information provided on their behavior.  Avoidance and minimization measures identified will be 
incorporated into best management plans implemented during construction activities, primarily 
associated with the demolition of the KBR hotel.  Planned redevelopment of the property would not 
involve construction work within navigable waters, and would be located considerable distances 
away from the shoreline.  Coordination with the National Marine Fisheries Service will also be 
conducted to address their use of off-shore and open ocean habitats.   
 
The Draft EA will address potential effects on other terrestrial, aquatic and marine fish and wildlife 
resources within the project area.  Measures to avoid unnecessary impacts and minimize unavoidable 
impacts would be addressed.  Such measures would incorporate pertinent standard best 
management practices from the list provided.   
 
We will coordinate with your office to address potential impacts on federally listed species as part of 
the ESA compliance.  This would include coordination with the Service’s Aquatics Ecosystem 
Conservation Program as part of regulatory requirements for preparing the U.S. Department of 
Army permit application.   
 
 
 



Dr. Loyal Mehrhoff, Fish and Wildlife Services 
Kahalu‘u Ma Kai Project – Pre-Assessment Consultation 
Page 2 
 
 
 
 
We appreciate your comments, and a copy of the Draft EA will be submitted to the Service for 
review and comments.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 
 





 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

 
 
May 27, 2014 
 
 
 
Mr. Dean H. Seki, Comptroller 
Department of Accounting and General Services 
State of Hawai‘i 
P.O. Box 119 
Honolulu, Hawai‘i  96810-0119 
 
Dear Mr. Seki: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 18, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
We note this project does not impact any of your department’s facilities or projects, and you have no 
comments at this time.  A copy of the Draft EA will be submitted to your department for review 
and comments as a pdf file format on a CD. 
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 







 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

 
 
May 27, 2014 
 
 
 
Mr. Jesse Souki, Director 
Office of Planning 
Department of Business, Economic Development & Tourism 
State of Hawai‘i 
P.O. Box 2359 
Honolulu, Hawai‘i  96804-2359 
 
Dear Mr. Souki: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of October 31, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
We will address the comments in the Draft EA which are: 1) objectives and policies for Section 
205A-2, HRS under the chapter addressing conformance to plans and policies; 2) consultation with 
the County on the Special Management Area requirements; and 3) non-point pollution impacts on 
coastal waters.  A U.S. Department of Army permit will be required for demolition of the resort 
hotel structure, and federal consistency review under Hawai‘i’s Coastal Zone Management Program 
will be conducted as part of that process.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.  Thank you for your participation in this process.  If you need additional 
information, please contact me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
 
Mr. Russell Tsuji, Land Administrator 
Land Division 
Department of Land and Natural Resources 
State of Hawai‘i 
P.O. Box 621 
Honolulu, Hawai‘i  96809 
 
Dear Mr. Tsuji: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 13, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.  Our responses address the comments from each division.   
 
Engineering Division 
 
We appreciate the information received on flood zones designated within the project area based 
upon the Flood Insurance Rate Map for this area.  Coordination has been, and will continue to be, 
conducted with the County of Hawai‘i, Department of Public Works to address applicable rules and 
requirements.   
 
It should be noted that the flood hazard lines do not match the contours of the property’s actual 
ground conditions based upon a topographic survey conducted.  Actual site conditions reflect 
elevations that could reduce the extent of the flood hazard areas shown for the site by the FIRM.  
Coordination with the County to interpret the specific boundaries of flood hazard areas under 
Section 27-16(c) of the Hawai‘i County Code would be conducted during the project’s design phase 
to determine compliance with applicable requirements.   
 
Land Division – Hawai‘i District 
 
We confirm that the State-owned parcel (TMK parcel 42) is associated with the portion of the 
existing hotel extending over the tide pool is a building easement with the State.  Demolition of the 
hotel will require cancellation of this easement, and removal of the existing concrete footings in the 
tide pools supporting this building.  Based upon consultation with the land division by the project 
team’s civil engineer, the columns would be first cut off at or near the footings, and the remaining 
concrete footings removed to bring the concrete level with the bottom of the tide pool.   
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Consultation has also been conducted with this division regarding the need and timing for a 
shoreline survey.  A shoreline survey would not be required now prior to submittal of demolition 
plans for review by this division.  The shoreline survey would be conducted for this area after 
demolition of the building to determine the new shoreline boundary without the hotel.  Approval 
from the Board of Land and Natural Resources will be obtained for mutual cancellation of the 
easement after demolition activities are completed.   
 
Office of Conservation and Coastal Lands 
 
We confirm that the submerged land seaward (makai) of the certified shoreline is designated as State 
Conservation District, Resource Subzone.  With the exception of the demolition of the existing 
hotel building, no redevelopment improvements or construction activities are planned to occur 
within the tide pools or seaward of the shoreline.  A Site Plan Approval will be obtained from this 
division for the demolition of the hotel building.   
 
A copy of the Draft EA will be submitted to your department and divisions for review and 
comments as a pdf file format on a CD.  Thank you for your participation in this process.  If you 
need additional information, please contact me by phone at 457-3172, or by email at 
rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 





 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

 
 
May 27, 2014 
 
 
 
Mr. Doug Mayne, Vice Director 
Office of the Director of Civil Defense 
Department of Defense 
State of Hawai‘i 
3949 Diamond Head Road 
Honolulu, Hawai‘i  96816-4495 
 
Dear Mr. Mayne: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 7, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
The project’s design team will coordinate with your department to determine the best location for a 
siren site during the design phase of the property’s redevelopment.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 





 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
Mr. Nolan S. Hirai, P.E., Manager 
Clear Air Branch 
Department of Health 
State of Hawai‘i 
P.O. Box 3378 
Honolulu, Hawai‘i  96801-3378 
 
Dear Mr. Hirai: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 15, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
A hazardous material inspection of the Keauhou Beach Resort hotel was conducted, and determined 
the presence of asbestos-containing materials (ACM) in the samples collected.  As a result, the 
ACMs will be removed prior to demolition of the hotel, and your Asbestos Abatement Office will 
be contacted by the design team or contractor during the design phase of the hotel demolition to 
coordinate this removal.   
 
Construction activities, particularly the demolition of the hotel, could result in fugitive dust 
emissions.  Dust control measures will be incorporated into the hotel demolition and redevelopment 
design plans as part of best management practices for implementation by the contractor.  The 
measures identified in your letter will be considered and incorporated into design plans as 
appropriate along with other measures developed. 
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 







 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
 
Mr. Alec Wong, P.E., Chief 
Clean Water Branch 
Department of Health 
State of Hawai‘i 
P.O. Box 3378 
Honolulu, Hawai‘i  96801-3378 
 
Dear Mr. Wong: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 

 
Thank you for your letter dated October 18, 2013 providing comments as part of pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.  Our responses are numbered to correspond to your comments, and we will also 
review the branch’s standard comments mentioned to evaluate their applicability.   
 
1. The project should be consistent with the anti-degradation policy under Chapter 11-54, 

HAR because redevelopment of the property will result in a significant reduction of 
impervious surfaces reducing surface runoff (over 90%), and thus have a beneficial effect on 
water quality.  The Draft EA will address these effects along with the State’s water 
classification designation for the site and water quality criteria under Chapter 11-54, HAR.   

2. National Pollutant Discharge Elimination System (NPDES) individual permit coverage for 
construction activities will be obtained for this project.  An application will be prepared and 
filed with your branch in accordance with the procedures identified. 

3. A Department of Army permit will be required for demolition of the hotel building, and 
coordination has already been initiated with the U.S. Corps of Engineers resulting in an 
assigned project number (POH-2013-00038).  A Section 401 Water Quality Certification 
would be applicable, and an application will be prepared for processing with your branch.   

4. The information of non-compliance with water quality and permitting requirements is noted 
and appreciated.   

 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.   
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Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
Mr. Newton Inouye, Chief 
Hawai‘i District Environmental Health Program 
Department of Health 
State of Hawai‘i 
P.O. Box 916 
Hilo, Hawai‘i  96721-0916 
 
Dear Mr. Inouye: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 8, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
Compliance with the State’s Air Pollution Control Regulations under Chapter 11-60, HAR on 
fugitive dust control will be achieved with by the contractor during construction activities.  The 
project’s design team or contractor will contact your branch staff if needed to clarify requirements.   
 
A hazardous material inspection of the Keauhou Beach Resort hotel was conducted and determined 
the presence of asbestos-containing materials (ACM) in the samples collected.  As a result, the 
ACMs will be removed prior to demolition of the hotel, and the department’s Asbestos Abatement 
Office will be contacted by the design team or contractor during the design phase of the hotel 
demolition to coordinate on this removal.   
 
All removal will be completed by a certified asbestos abatement contractor under controlled 
conditions in accordance with Federal EPA and State Department of Health regulations.  Work 
would also be monitored by an independent industrial hygiene professional.  Appropriate 
notification will be given to the Noise, Radiation and Indoor Air Quality Branch by the contractor 
prior to demolition of the building as indicated.  Persons conducting the work will have appropriate 
certificate of training.   
 
Construction activities will comply with Chapter 11-46, HAR concerning community noise control, 
and a noise permit would be obtained by the contractor for the hotel demolition, and if applicable, 
construction of redeveloped areas.   
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We will also review the branch’s standard comments mentioned which generally pertain to items 
that will be more appropriately addressed as part of the project’s design phase.  The Healthy 
Community Design Smart Growth Checklist identified will also be reviewed by the project’s design 
team, and those principles will be incorporated into design plans, as appropriate.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 





 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
Via Email:  epo@doh.hawaii.gov 
 
 
 
Ms. Laura Leialoha Phillips McIntyre, AICP, Manager 
Environmental Planning Office 
Department of Health 
State of Hawai‘i 
919 Ala Moana Blvd., Room 312 
Honolulu, Hawai‘i  96814 
 
Dear Ms. McIntyre: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of October 14, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
We will review the branch’s standard comments mentioned which generally pertain to items that will 
be more appropriately addressed as part of the project’s design phase.  Effects from sea-level rise 
will be evaluated by the project’s design team and addressed in the Draft EA.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.  This letter is also being emailed to your branch as requested.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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May 27, 2014 
 
 
 
Ms. Sina Pruder, P.E., Chief 
Wastewater Branch 
Environmental Management Division 
State Department of Health 
P.O. Box 3378 
Honolulu, Hawai‘i  96801-3378 
 
Dear Ms. Pruder: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of October 24, 2013 providing comments as part of our pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
We note your determination that the project site is located within the critical wastewater disposal 
area.  The Draft EA will include discussion of the proposed on-site wastewater collection and 
treatment system to produce R-2 water for irrigation at the project site.  A County sewer connection 
is not available at the project site, however, wastewater from these areas are collected by a privately-
operated sewer system and treatment plant.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.   
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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May 27, 2014 
 
 
 
 
Mr. Glenn Okimoto, Ph.D., Director 
Department of Transportation 
State of Hawai‘i 
869 Punchbowl Street 
Honolulu, Hawai‘i  96813-5097 
 
Dear Mr. Okimoto: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your department’s letter of November 9, 2013 providing comments as part of pre-
assessment consultation efforts for the preparation of the Draft Environmental Assessment (Draft 
EA) for the subject project.   
 
The project should not have a significant impact on State highway facilities because redevelopment 
of the property will result in a considerable decrease in project generated traffic as compared to 
conditions during operation of the former Keauhou Beach Resort.  The Draft EA will address 
traffic impacts on roadway facilities and include a traffic impact analysis study.  A permit will be 
obtained from the Highways Division, Hawai‘i District Office by the contractor for the transport of 
oversized materials and equipment on State highway facilities.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.    
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 







 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
 
Mr. Greg Goodale, Division Chief 
Solid Waste Division 
Department of Environmental Management 
County of Hawai‘i 
25 Aupuni Street 
Hilo, Hawai‘i  96720 
 
Dear Mr. Goodale: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your department’s letter received November 8, 2013 providing comments as part of 
pre-assessment consultation efforts for the preparation of the Draft Environmental Assessment 
(Draft EA) for the subject project.   
 
The project’s design team will obtain information on recyclers and waste haulers in the area as part 
of the design process, particularly for the demolition of the former Keauhou Beach Resort hotel 
structure.  Deconstruction techniques will be evaluated for feasibility and practicality for preparing 
the site for redevelopment.  Local salvagers will be considered as well by the design team.  
Construction and debris materials will be evaluated and considered for possible donation, if 
appropriate. 
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.     
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
 
Mr. Quirino Antonio, Jr., P.E., Manager-Chief Engineer 
Department of Water Supply 
County of Hawai‘i  
345 Kekuanaoa Street, Suite 20 
Hilo, Hawai‘i  96720 
 
Dear Mr. Antonio: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your department’s letter of November 8, 2013 providing comments as part of pre-
assessment consultation efforts for the preparation of the Draft Environmental Assessment (Draft 
EA) for the subject project.   
 
Thank you for informing us of the two existing 4-inch meters serving parcels No. 02 and 43 of the 
project site, and their connection to the 12-inch waterline running along Ali‘i Drive.   
 
A preliminary engineering report will be included in the Draft EA that has estimated maximum daily 
and peak flow water usage calculations.  The existing meters serving the project should be adequate 
to serve the new facilities constructed under the site’s redevelopment, but we will await your review 
of information in the Draft EA for confirmation.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.     
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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May 27, 2014 
 
 
 
 
Mr. Duane Kanuha, Director 
Planning Department 
County of Hawai‘i  
Aupuni Center 
101 Pauahi Street, Suite 3 
Hilo, Hawai‘i  96720 
 
Dear Mr. Kanuha: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your department’s amended letter dated November 12, 2013 providing comments as 
part of pre-assessment consultation efforts for the preparation of the Draft Environmental 
Assessment (Draft EA) for the subject project.   
 
Discussion of the project’s effects on historical and cultural resources will be included in the Draft 
EA, and will include an archaeological inventory survey (AIS) and cultural impact assessment.  
Project effects from construction activities (e.g. hotel demolition) and after redevelopment of the 
site will be discussed along with identifying appropriate mitigative measures.  Activities prior to 
demolition and reconstruction should not impact historic and cultural sites because nothing is 
planned in their vicinity, other than any mitigation work necessary from the AIS study.   
 
Impacts to the shoreline from the hotel’s demolition will be discussed, and several proposed best 
management practices to be implemented will be identified.  Redevelopment of the property should 
have a beneficial effect due to a large reduction in impervious surfaces that will decrease storm water 
runoff and subsequent impacts to water quality.  A marine biological assessment study will be 
included in the Draft EA describing existing marine conditions and water quality.   
 
Current public access within the property will be discussed along with public access planned during 
construction activities and after redevelopment.  A permanent pedestrian path for public access to 
and from the shoreline will be provided as part of the project along the southern boundary of the 
property.  Public access would then be available along the sandy beach on the south end of the 
property.  Public access will be discussed in more detail in the Draft EA.   
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Direct and indirect impacts to Kahalu‘u Beach Park will be discussed.  Regulatory permits for 
demolition of the hotel and redevelopment of the property will be identified.  Discussion of the 
project’s conformance with pertinent State and County land use plans and policies will also be 
provided which includes the County’s General Plan and Kona Community Development Plan.  
Proposed work within the shoreline setback area and shoreline will be discussed.  Project 
improvements would not occur within coastal waters.   
 
The requirement for a shoreline survey has been addressed via a May 8, 2014 letter submitted to the 
County Planning Department from Mr. Steven S.C. Lim requesting a waiver from the shoreline 
certification requirements under the SMA permit procedures.  The letter also addresses 
establishment of the 40-foot shoreline setback line shown on an accompanying Site Plan with that 
letter.  The proposed improvements are located well outside of the conservative 40-foot shoreline 
setback line being proposed, and are considerably inland from the actual shoreline.   
 
The Draft EA will discuss the consultation efforts taken during the preparation of this document 
which includes extensive community consultations by Kamehameha Schools with lineal and cultural 
descendants, community organizations, individuals, and agencies.   
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.     
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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May 27, 2014 
 
 
 
 
Mr. Harry Kubojiri, Police Chief 
Hawai‘i Police Department 
County of Hawai‘i  
349 Kapiolani Street 
Hilo, Hawai‘i  96720 
 
Dear Mr. Kubojiri: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your department’s letter of October 11, 2013 providing comments as part of pre-
assessment consultation efforts for the preparation of the Draft Environmental Assessment (Draft 
EA) for the subject project.   
 
We note your department has no comments or objections to offer at this time. 
 
A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.     
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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May 27, 2014 
 
 
 
 
Mr. Ben Ishii, Chief 
Engineering Division 
Department of Public Works 
County of Hawai‘i  
Aupuni Center 
101 Pauahi Street, Suite 7 
Hilo, Hawai‘i  96720 
 
Dear Mr. Ishii: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your department’s letter of October 11, 2013 providing comments as part of pre-
assessment consultation efforts for the preparation of the Draft Environmental Assessment (Draft 
EA) for the subject project.   
 
We appreciate the information received on flood zones designated within the project area based 
upon the Flood Insurance Rate Map for this area, and the update on the Hurricane Study for the 
County.  Coordination has been, and will continue to be, conducted with the County Department of 
Public Works to address rules and requirements for redevelopment of the property within flood 
areas.   
 
It should be noted that existing flood hazard lines do not match the contours of the property’s 
actual ground conditions based upon a topographic survey recently conducted.  Actual site 
conditions reflect elevations that could reduce the extent of the flood hazard areas shown for the 
site by the FIRM.  Coordination with the County to interpret the specific boundaries of flood 
hazard areas under Section 27-16(c) of the Hawai‘i County Code would be conducted during the 
project’s design phase to determine compliance with applicable requirements.   
 
The existing main driveway entry to the project site serving the former Keauhou Beach Resort will 
continue to be used with the project’s redevelopment.  The property located adjacently across 
(mauka of) the project site is owned by Kamehameha Schools.  Coordination with the County will 
be conducted to address the driveway location for that property to reduce left-turn conflicts for 
vehicles exiting that property, which is currently minimal. 
 
Off-street parking will be provided to accommodate proposed facilities and activities conducted 
resulting from the site’s redevelopment.  A 10-stall parking lot specifically for use by the public for 
shoreline access will also be provided and located at the southern end of the property.   
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A copy of the Draft EA will be submitted to your department for review and comments as a pdf file 
format on a CD.     
 
Thank you for your participation in this process.  If you need additional information, please contact 
me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
 









 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
Tel. 808.545.2055    Fax 808.545.2050    www.hhf.com    e-mail: info@hhf.com 

May 27, 2014 
 
 
 
Ms. Christine K. Epenesa 
P.O. Box 291 
Kailua-Kona, Hawai‘i  96745-0291 
 
Dear Ms. Epenesa: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 5, 2013 providing comments as part of pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
Thank you for taking the time to attend the community meeting held on October 17th.  We also 
appreciate you sharing your experiences and cultural history for the property.  Kamehameha Schools 
(KS) appreciates your input on access to the site for various groups such as lineal and cultural 
descendants, kupuna, various members of the ‘ohana, and general public.  Managing access is a 
priority for the safety of students and to minimize disruptions to activities, however, KS will provide 
separate accommodations for lineal and cultural descendants wanting to visit the site from tours 
associated with general visitors to the property.  Such separate accommodations will also include 
kupuna or other members of the ‘ohana wanting to visit the site.   
 
KS has conducted extensive outreach to lineal and cultural descendants, community organizations, 
and individuals regarding this project, and will continue to do so to keep everyone apprised of the 
project status.  Your suggestion for establishing a council for consultations is appreciated and will be 
taken into consideration.   
 
A copy of the Draft EA will be submitted to you for review and comments as a pdf file format on a 
CD.  Thank you for your participation in this process.  If you need additional information, please 
contact me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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November 7, 2013 

Mr. Ronald Sato, AICP 
Helber Hastert & Fee Planners, Inc. 
733 Bishop Street, Suite 2590 
Honolulu, HI 96813 
 

Dear Mr. Sato, 

Thank you for inviting us to offer comments on the preparation of the Draft EA for 
Kamehameha Schools Kahalu‘u Ma Kai Project. Through a ten-year MOA with the County 
of Hawai‘i, The Kohala Center manages the beach park at Kahalu‘u Bay, just north of your 
project site. Through the Kahalu‘u Bay Education Center, established in partnership with 
the County of Hawai‘i, we are working to improve the natural environment through 
educational, public outreach, and research efforts that teach respect and reverence for the 
natural and cultural resources of Kahalu‘u Bay.  

We are excited that another jewel in the Kahalu‘u ahupua‘a is to be enhanced with the 
purpose of educating Hawai‘i’s students, teachers, residents and visitors. We at The Kohala 
Center (TKC) ask to work together with Kamehameha Schools Keauhou-Kahalu‘u 
Education Group (KKEG) as you evolve plans for Kahalu‘u Ma Kai and as we implement 
our long term plans for Kahalu‘u Bay, so that the two resources be planned in 
consideration of each other and within the larger context of the Kahalu‘u ahupua‘a. With 
collaboration toward a common goal of land stewardship and on-site education, we can set 
the path for the protection of Kahalu‘u’s cultural and natural resources for generations to 
come. 

As you prepare the Draft Environmental Assessment, we ask that you include the 
following considerations: 

Traffic and parking – Please describe how the flow of daily visitors and special event guests 
are to be accommodated through management of access, provisions of on- and off-site 
parking, bus service, etc. With over 400,000 learners (including KS beneficiaries), teachers, 
residents, and visitors accessing Kahalu‘u Bay annually, we are well aware of demand to 
explore and enjoy coastal Kahalu‘u. We believe that Kahalu‘u Ma Kai will generate the 
same enthusiasm, and with it, the challenge of balancing access and education with 
protection of natural and cultural resources at the project site and nearby.  
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Visual Impact – As you develop physical plans, please consider the location of service areas 
and back-of- house functions and their visual impact to surrounding public areas, 
including Kahalu‘u Beach Park. Please also describe the visual character of the facilities to 
be developed. 

Construction impact to nearshore environment – Please describe measures to prevent 
adverse impacts of construction activities to water quality and the nearshore environment. 

Cumulative Impacts – Please consider cumulative impacts of surrounding projects, to 
include Towne Development plans for Parcel 26, upon infrastructure and traffic. 

To conclude, mahalo for including us in the environmental review process. We look forward 
to collaborating in our mutual goals of protecting the cultural and natural resources of the 
Kahalu‘u ahupua‘a, sharing these resources through place-based hands-on education, and 
nurturing the stewards of tomorrow. 

Sincerely, 

 

Cindi Punihaole 
Program Director 
Kahalu‘u Bay Education Center 
 
 
Cc: Robert Fitzgerald, Deputy Director County of Hawai‘i Parks and Recreation 



 

Pacific Guardian Center    733 Bishop Street, Suite 2590    Honolulu, Hawaii 96813 
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May 27, 2014 
 
 
Ms. Cindi Punihaole, Program Director 
Kahalu‘u Bay Education Center 
The Kohala Center 
P.O. Box 437462 
Kamuela, Hawai‘i  96743 
 
Dear Ms. Punihaole: 
 
Subject: Kamehameha Schools Kahalu‘u Ma Kai Project 
 Draft Environmental Assessment Pre-Assessment Consultation 
 Kahalu‘u, Hawai‘i 
 TMK (3) 7-08-013: 002, 013, 042 and 043 
 
Thank you for your letter of November 7, 2013 providing comments as part of pre-assessment 
consultation efforts for the preparation of the Draft Environmental Assessment (Draft EA) for the 
subject project.   
 
Thank you for the information on the Kahalu‘u Bay Education Center and your organization’s 
efforts with Kamehameha School’s Keauhou-Kahalu‘u Education Group.  The Draft EA will 
address the project’s effects on traffic and on-site parking conditions.  A traffic impact analysis study 
will be included in the document.  We would like to point out that traffic generated from this project 
would be considerably less than that occurring under the former Keauhou Beach Resort operations.   
 
Visual impact from redevelopment of the site with new facilities will be addressed.  Information on 
the visual character of new facilities planned will also be included in the Draft EA.  Overall, the 
project should have a beneficial effect on visual resources, particularly due to the demolition of the 
7-story hotel structure.   
 
Construction-related effects on the nearshore environment will also be addressed.  Best 
management practices will be incorporated into design plans to minimize effects.  Overall, the 
redevelopment of the site should have a beneficial effect on water quality due to a significant 
decrease in impervious surfaces a and resulting decrease in storm water runoff from the site.  
Cumulative impacts will also be addressed and include the Towne Development project.   
 
A copy of the Draft EA will be submitted to you for review and comments as a pdf file format on a 
CD.  Thank you for your participation in this process.  If you need additional information, please 
contact me by phone at 457-3172, or by email at rsato@hhf.com. 
 
Sincerely, 
 

 
Ronald A. Sato, AICP 
Associate 
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APPENDIX B
BOTANICAL SURVEY
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ar
ea
s 

an
d 

es
ta
bl
is
hi
ng
 
la
nd
sc
ap
in
g 

ea
rl
y 

in
 
th
e 

co
ns
tr
uc
ti
on
 

sc
he
du
le
.

Du
ri
ng
 
bo
th
 
de
mo
li
ti
on
 
an
d 

co
ns
tr
uc
ti
on
 
ph
as
es
 
of
 
th
e 

pr
oj
ec
t,
 

ha
ul
 t

ru
ck
s 

sh
ou
ld
 b

e 
co
ve
re
d 

wh
en
 i

n 
mo
ti
on
 t

o 
pr
ev
en
t 

wi
nd
ag
e 

wh
en
 h

au
li
ng
 l

oa
ds
 t

o 
an
d 

fr
om
 t

he
 s

it
e.
  

Ha
ul
 t

ru
ck
s 

tr
ac
ki
ng
 

di
rt
 o

nt
o 

ad
ja
ce
nt
 p

av
ed
 r

oa
dw
ay
s 

ca
n 

so
me
ti
me
s 

be
 a

 s
ig
ni
fi
ca
nt
 

so
ur
ce
 o

f 
du
st
 n

ea
r 

co
ns
tr
uc
ti
on
 s

it
es
. 

 T
hi
s 

sh
ou
ld
 b

e 
mo
ni
to
re
d 

an
d 

st
ep
s 

sh
ou
ld
 
be
 
ta
ke
n 

if
 
ne
ce
ss
ar
y 

to
 
ke
ep
 
ad
ja
ce
nt
 
pa
ve
d 

ro
ad
wa
ys
 c
le
an
. 

As
 
a 

me
an
s 

to
 
ev
al
ua
te
 
an
d 

do
cu
me
nt
 
th
e 

ef
fe
ct
iv
en
es
s 

of
 
th
e 

pr
oj
ec
t 

du
st
 c

on
tr
ol
 p

ro
gr
am
, 

mo
ni
to
ri
ng
 o

f 
du
st
 a

t 
th
e 

pr
oj
ec
t 

bo
un
da
ri
es
 c
ou
ld
 b
e 
co
ns
id
er
ed
. 

Ex
ha
us
t 

em
is
si
on
s 

fr
om
 

st
at
io
na
ry
 

an
d 

mo
bi
le
 

co
ns
tr
uc
ti
on
 

eq
ui
pm
en
t,
 f

ro
m 

th
e 

mi
no
r 

di
sr
up
ti
on
 o

f 
tr
af
fi
c,
 a

nd
 f

ro
m 

wo
rk
er
s'
 

ve
hi
cl
es
 m

ay
 a

ls
o 

af
fe
ct
 a

ir
 q

ua
li
ty
 d

ur
in
g 

pe
ri
od
s 

of
 d

em
ol
it
io
n 

an
d 

co
ns
tr
uc
ti
on
. 

 
Ex
ha
us
t 

em
is
si
on
s 

ca
n 

be
 
mi
ti
ga
te
d 

to
 
so
me
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ex
te
nt
 b

y 
mo
vi
ng
 c

on
st
ru
ct
io
n 

eq
ui
pm
en
t 

an
d 

wo
rk
er
s 

to
 a

nd
 f

ro
m 

th
e 
pr
oj
ec
t 
si
te
 d
ur
in
g 
of
f-
pe
ak
 t
ra
ff
ic
 h
ou
rs
. 

Af
te
r 

pr
oj
ec
t 

de
mo
li
ti
on
 
an
d 

co
ns
tr
uc
ti
on
 
ph
as
es
 
ar
e 

co
mp
le
te
d,
 

an
y 

lo
ng
-t
er
m 

im
pa
ct
s 

on
 a

ir
 q

ua
li
ty
 d

ue
 t

o 
pr
oj
ec
t-
re
la
te
d 

mo
to
r 

ve
hi
cl
e 

tr
af
fi
c 

sh
ou
ld
 b

e 
mi
ni
ma
l.
  

It
 i

s 
ex
pe
ct
ed
 t

ha
t 

tr
af
fi
c 

vo
lu
me
s 

at
 t

he
 p

ro
je
ct
 s

it
e 

wi
ll
 b

e 
sm
al
le
r 

th
an
 t

he
y 

we
re
 w

he
n 

th
e 
pr
oj
ec
t 
si
te
 w
as
 i
n 
re
so
rt
 u
se
. 

2.
0 
 I
NT
RO
DU
CT
IO
N

Ka
me
ha
me
ha
 

Sc
ho
ol
s 

is
 

pr
op
os
in
g 

to
 

es
ta
bl
is
h 

an
 

ed
uc
at
io
na
l 

co
mp
le
x 

an
d 

cu
lt
ur
al
 c

en
te
r 

on
 i

ts
 2

2.
73
-a
cr
e 

sh
or
el
in
e 

pr
op
er
ty
 

lo
ca
te
d 

in
 
th
e 

Ka
ha
lu
’u
 
Ah
up
ua
’a
 
on
 
th
e 

is
la
nd
 
of
 
Ha
wa
ii
 
(s
ee
 

Fi
gu
re
 1

 f
or
 p

ro
je
ct
 l

oc
at
io
n)
. 

 T
he
 p

ro
je
ct
 s

it
e 

is
 l

oc
at
ed
 o

n 
th
e 

we
st
 
si
de
 
of
 
th
e 

Is
la
nd
 
of
 
Ha
wa
ii
 
on
 
th
e 

Ke
au
ho
u-
Ka
ha
lu
’u
 

co
as
tl
in
e 

ne
xt
 
to
 
(s
ou
th
 
of
) 

Ka
ha
lu
’u
 
Ba
y.
 
 
Th
e 

pr
op
er
ty
 
is
 

bo
rd
er
ed
 t

o 
th
e 

no
rt
h 

by
 K

ah
al
u’
u 

Ba
y,
 A

li
’i
 D

ri
ve
 o

n 
th
e 

in
la
nd
 

(m
au
ka
) 

si
de
, 

an
d 

th
e 

Ke
au
ho
u-
Ko
na
 S

ur
f 

an
d 

Ra
cq
ue
t 

Cl
ub
 t

o 
th
e 

so
ut
h.
  

Th
e 

pr
oj
ec
t 

si
te
 i

s 
th
e 

lo
ca
ti
on
 o

f 
th
e 

re
ce
nt
ly
 c

lo
se
d 

Ke
au
ho
u 

Be
ac
h 

Re
so
rt
 a

nd
 w

as
 a

ls
o 

th
e 

si
te
 o

f 
th
e 

Ko
na
 L

ag
oo
ns
 

Ho
te
l 

be
fo
re
 i

t 
wa
s 

de
mo
li
sh
ed
 i

n 
20
04
. 

 T
he
 m

ai
n 

co
mp
on
en
ts
 o

f 
th
e 
pr
op
os
ed
 p
ro
je
ct
 w
il
l 
co
ns
is
t 
of
: 

De
mo
li
ti
on
 a

nd
 r

em
ov
al
 o

f 
th
e 

ex
is
ti
ng
 K

ea
uh
ou
 B

ea
ch
 R

es
or
t 

ho
te
l 

st
ru
ct
ur
e 

an
d 

ot
he
r 

as
so
ci
at
ed
 f

ac
il
it
ie
s 

an
d 

am
en
it
ie
s 

an
d 

th
e 

re
mo
va
l 

of
 a

ny
 r

em
na
nt
 f

ac
il
it
ie
s 

st
il
l 

pr
es
en
t 

fr
om
 

th
e 
Ko
na
 L
ag
oo
ns
 H
ot
el
. 

Co
ns
tr
uc
ti
on
 
of
 
fa
ci
li
ti
es
 
su
pp
or
ti
ng
 
th
e 

Ka
ha
lu
’u
 
Ma
 
Ka
i 

cu
lt
ur
al
 e

du
ca
ti
on
al
 c

om
pl
ex
, 

an
d 

co
nd
uc
ti
ng
 v

ar
io
us
 t

yp
es
 o

f 
ed
uc
at
io
na
l 
an
d 
cu
lt
ur
al
 r
el
at
ed
 a
ct
iv
it
ie
s 
on
 t
he
 s
it
e.
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Co
nd
uc
ti
ng
 l

an
ds
ca
pe
 r

es
to
ra
ti
on
 a

nd
 p

re
se
rv
at
io
n 

ac
ti
vi
ti
es
 

of
 h
is
to
ri
c 
si
te
s 
wi
th
in
 t
he
 p
ro
pe
rt
y.
 

De
mo
li
ti
on
 
wo
rk
 
wi
ll
 
fi
rs
t 

in
vo
lv
e 

a 
“s
of
t 

de
mo
li
ti
on
” 

of
 
th
e 

ho
te
l 

in
te
ri
or
 t

o 
re
mo
ve
 a

ll
 w

oo
d,
 p

la
st
er
, 

gl
as
s,
 d

ry
wa
ll
, 

et
c.
  

Th
e 

re
mo
va
l 

of
 t

he
 7

-s
to
ry
 b

ui
ld
in
g 

su
pe
r 

st
ru
ct
ur
e 

wi
th
 b

as
em
en
t 

pa
rk
in
g 

wi
ll
 
th
en
 
be
 
do
ne
 
in
 
a 

co
nt
ro
ll
ed
 
ma
nn
er
 
fr
om
 
th
e 

to
p 

do
wn
. 

 
Th
e 

re
de
ve
lo
pm
en
t 

of
 

th
e 

pr
oj
ec
t 

si
te
 

wi
ll
 

in
vo
lv
e 

co
ns
tr
uc
ti
ng
 
ap
pr
ox
im
at
el
y 

33
,2
50
 
sq
ua
re
 
fe
et
 
of
 
ne
w 

st
ru
ct
ur
es
 

an
d 

fa
ci
li
ti
es
 t

o 
su
pp
or
t 

ed
uc
at
io
na
l 

an
d 

cu
lt
ur
al
 a

ct
iv
it
ie
s 

on
 

th
e 

si
te
. 

 I
t 

is
 e

xp
ec
te
d 

th
at
 d

em
ol
it
io
n 

wo
rk
 w

ou
ld
 b

eg
in
 d

ur
in
g 

th
e 

su
mm
er
 o

f 
20
15
 a

nd
 b

e 
co
mp
le
te
d 

in
 2

01
6.
  

Re
de
ve
lo
pm
en
t 

wo
rk
 

wo
ul
d 

be
gi
n 

th
er
ea
ft
er
 a

nd
 i

s 
ex
pe
ct
ed
 t

o 
be
 c

om
pl
et
ed
 i

n 
ph
as
es
 

ov
er
 a
 2
0-
ye
ar
 p
er
io
d.
 

Th
e 

pu
rp
os
e 

of
 t

hi
s 

st
ud
y 

is
 t

o 
de
sc
ri
be
 e

xi
st
in
g 

ai
r 

qu
al
it
y 

in
 

th
e 

pr
oj
ec
t 

ar
ea
 a

nd
 t

o 
as
se
ss
 t

he
 p

ot
en
ti
al
 s

ho
rt
- 

an
d 

lo
ng
-t
er
m 

di
re
ct
 
an
d 

in
di
re
ct
 
ai
r 

qu
al
it
y 

im
pa
ct
s 

th
at
 
co
ul
d 

re
su
lt
 
fr
om
 

de
mo
li
ti
on
 w

or
k 

an
d 

fr
om
 c

on
st
ru
ct
io
n 

an
d 

us
e 

of
 t

he
 p

ro
po
se
d 

ne
w 

fa
ci
li
ti
es
 a

s 
pl
an
ne
d.
  

Me
as
ur
es
 t

o 
mi
ti
ga
te
 p

ro
je
ct
 i

mp
ac
ts
 a

re
 

su
gg
es
te
d 
wh
er
e 
po
ss
ib
le
 a
nd
 a
pp
ro
pr
ia
te
. 

3
.
0
 
 
A
M
B
I
E
N
T
 
A
I
R
 
Q
U
A
L
I
T
Y
 
S
T
A
N
D
A
R
D
S

Am
bi
en
t 

co
nc
en
tr
at
io
ns
 
of
 
ai
r 

po
ll
ut
io
n 

ar
e 

re
gu
la
te
d 

by
 
bo
th
 

na
ti
on
al
 

an
d 

st
at
e 

am
bi
en
t 

ai
r 

qu
al
it
y 

st
an
da
rd
s 

(A
AQ
S)
. 

 
Na
ti
on
al
 A
AQ
S 
ar
e 
sp
ec
if
ie
d 
in
 S
ec
ti
on
 4
0,
 P
ar
t 
50
 o
f 
th
e 
Co
de
 o
f 

Fe
de
ra
l 
Re
gu
la
ti
on
s 
(C
FR
),
 w
hi
le
 S
ta
te
 o
f 
Ha
wa
ii
 A
AQ
S 
ar
e 
de
fi
ne
d 

in
 C

ha
pt
er
 1

1-
59
 o

f 
th
e 

Ha
wa
ii
 A

dm
in
is
tr
at
iv
e 

Ru
le
s.
  

Ta
bl
e 

1 
su
mm
ar
iz
es
 b

ot
h 

th
e 

na
ti
on
al
 a

nd
 t

he
 s

ta
te
 A

AQ
S 

th
at
 a

re
 s

pe
ci
-

fi
ed
 i
n 
th
e 
ci
te
d 
do
cu
me
nt
s.
  
As
 i
nd
ic
at
ed
 i
n 
th
e 
ta
bl
e,
 n
at
io
na
l 
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an
d 

st
at
e 

AA
QS
 
ha
ve
 
be
en
 
es
ta
bl
is
he
d 

fo
r 

pa
rt
ic
ul
at
e 

ma
tt
er
, 

su
lf
ur
 
di
ox
id
e,
 
ni
tr
og
en
 
di
ox
id
e,
 
ca
rb
on
 
mo
no
xi
de
, 

oz
on
e 

an
d 

le
ad
. 

 T
he
 s

ta
te
 h

as
 a

ls
o 

se
t 

a 
st
an
da
rd
 f

or
 h

yd
ro
ge
n 

su
lf
id
e.
  

Na
ti
on
al
 A

AQ
S 

ar
e 

st
at
ed
 i

n 
te
rm
s 

of
 b

ot
h 

pr
im
ar
y 

an
d 

se
co
nd
ar
y 

st
an
da
rd
s 

fo
r 

mo
st
 
of
 
th
e 

re
gu
la
te
d 

ai
r 

po
ll
ut
an
ts
. 

 
Na
ti
on
al
 

pr
im
ar
y 

st
an
da
rd
s 

ar
e 

de
si
gn
ed
 t

o 
pr
ot
ec
t 

th
e 

pu
bl
ic
 h

ea
lt
h 

wi
th
 

an
 "
ad
eq
ua
te
 m
ar
gi
n 
of
 s
af
et
y"
. 
 N
at
io
na
l 
se
co
nd
ar
y 
st
an
da
rd
s,
 o
n 

th
e 
ot
he
r 
ha
nd
, 
de
fi
ne
 l
ev
el
s 
of
 a
ir
 q
ua
li
ty
 n
ec
es
sa
ry
 t
o 
pr
ot
ec
t 

th
e 
pu
bl
ic
 w
el
fa
re
 f
ro
m 
"a
ny
 k
no
wn
 o
r 
an
ti
ci
pa
te
d 
ad
ve
rs
e 
ef
fe
ct
s 

of
 a

 p
ol
lu
ta
nt
".
  

Se
co
nd
ar
y 

pu
bl
ic
 w

el
fa
re
 i

mp
ac
ts
 m

ay
 i

nc
lu
de
 

su
ch
 e

ff
ec
ts
 a

s 
de
cr
ea
se
d 

vi
si
bi
li
ty
, 

di
mi
ni
sh
ed
 c

om
fo
rt
 l

ev
el
s,
 

or
 o
th
er
 p
ot
en
ti
al
 i
nj
ur
y 
to
 t
he
 n
at
ur
al
 o
r 
ma
n-
ma
de
 e
nv
ir
on
me
nt
, 

e.
g.
, 
so
il
in
g 
of
 m
at
er
ia
ls
, 
da
ma
ge
 t
o 
ve
ge
ta
ti
on
 o
r 
ot
he
r 
ec
on
om
-

ic
 d

am
ag
e.
  

In
 c

on
tr
as
t 

to
 t

he
 n

at
io
na
l 

AA
QS
, 

Ha
wa
ii
 S

ta
te
 A

AQ
S 

ar
e 

gi
ve
n 

in
 
te
rm
s 

of
 
a 

si
ng
le
 
st
an
da
rd
 
th
at
 
is
 
de
si
gn
ed
 
"t
o 

pr
ot
ec
t 

pu
bl
ic
 h

ea
lt
h 

an
d 

we
lf
ar
e 

an
d 

to
 p

re
ve
nt
 t

he
 s

ig
ni
fi
ca
nt
 

de
te
ri
or
at
io
n 
of
 a
ir
 q
ua
li
ty
".
 

Ea
ch
 o

f 
th
e 

re
gu
la
te
d 

ai
r 

po
ll
ut
an
ts
 h

as
 t

he
 p

ot
en
ti
al
 t

o 
cr
ea
te
 

or
 e

xa
ce
rb
at
e 

so
me
 f

or
m 

of
 a

dv
er
se
 h

ea
lt
h 

ef
fe
ct
 o

r 
to
 p

ro
du
ce
 

en
vi
ro
nm
en
ta
l 

de
gr
ad
at
io
n 

wh
en
 
pr
es
en
t 

in
 
su
ff
ic
ie
nt
ly
 
hi
gh
 

co
nc
en
tr
at
io
n 

fo
r 

pr
ol
on
ge
d 

pe
ri
od
s 

of
 t

im
e.
  

Th
e 

AA
QS
 s

pe
ci
fy
 a

 
ma
xi
mu
m 
al
lo
wa
bl
e 
co
nc
en
tr
at
io
n 
fo
r 
a 
gi
ve
n 
ai
r 
po
ll
ut
an
t 
fo
r 
on
e 

or
 m

or
e 

av
er
ag
in
g 

ti
me
s 

to
 p

re
ve
nt
 h

ar
mf
ul
 e

ff
ec
ts
. 

 A
ve
ra
gi
ng
 

ti
me
s 

va
ry
 f

ro
m 

on
e 

ho
ur
 t

o 
on
e 

ye
ar
 d

ep
en
di
ng
 o

n 
th
e 

po
ll
ut
an
t 

an
d 

ty
pe
 o

f 
ex
po
su
re
 n

ec
es
sa
ry
 t

o 
ca
us
e 

ad
ve
rs
e 

ef
fe
ct
s.
  

In
 t

he
 

ca
se
 o

f 
th
e 

sh
or
t-
te
rm
 (

i.
e.
, 

1-
 t

o 
24
-h
ou
r)
 A

AQ
S,
 b

ot
h 

na
ti
on
al
 

an
d 

st
at
e 

st
an
da
rd
s 

al
lo
w 

a 
sp
ec
if
ie
d 

nu
mb
er
 o

f 
ex
ce
ed
an
ce
s 

ea
ch
 

ye
ar
.
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Th
e 

Ha
wa
ii
 
AA
QS
 
ar
e 

in
 
so
me
 
ca
se
s 

co
ns
id
er
ab
ly
 
mo
re
 
st
ri
ng
en
t 

th
an
 
th
e 

co
mp
ar
ab
le
 
na
ti
on
al
 
AA
QS
. 

 
In
 
pa
rt
ic
ul
ar
, 

th
e 

Ha
wa
ii
 

1-
ho
ur
 A
AQ
S 
fo
r 
ca
rb
on
 m
on
ox
id
e 
is
 f
ou
r 
ti
me
s 
mo
re
 s
tr
in
ge
nt
 t
ha
n 

th
e 
co
mp
ar
ab
le
 n
at
io
na
l 
li
mi
t.
 

Th
e 

na
ti
on
al
 

AA
QS
 

ar
e 

re
vi
ew
ed
 

pe
ri
od
ic
al
ly
, 

an
d 

mu
lt
ip
le
 

re
vi
si
on
s 

ha
ve
 o

cc
ur
re
d 

ov
er
 t

he
 p

as
t 

30
 y

ea
rs
. 

 I
n 

ge
ne
ra
l,
 t

he
 

na
ti
on
al
 A
AQ
S 
ha
ve
 b
ec
om
e 
mo
re
 s
tr
in
ge
nt
 w
it
h 
th
e 
pa
ss
ag
e 
of
 t
im
e 

an
d 

as
 m

or
e 

in
fo
rm
at
io
n 

an
d 

ev
id
en
ce
 b

ec
om
e 

av
ai
la
bl
e 

co
nc
er
ni
ng
 

th
e 

de
tr
im
en
ta
l 

ef
fe
ct
s 

of
 a

ir
 p

ol
lu
ti
on
. 

 C
ha
ng
es
 t

o 
th
e 

Ha
wa
ii
 

AA
QS
 o

ve
r 

th
e 

pa
st
 s

ev
er
al
 y

ea
rs
 h

av
e 

te
nd
ed
 t

o 
fo
ll
ow
 r

ev
is
io
ns
 

to
 t

he
 n

at
io
na
l 

AA
QS
, 

ma
ki
ng
 s

ev
er
al
 o

f 
th
e 

Ha
wa
ii
 A

AQ
S 

th
e 

sa
me
 

as
 t
he
 n
at
io
na
l 
AA
QS
. 

4.
0 
 R
EG
IO
NA
L 
AN
D 
LO
CA
L 
CL
IM
AT
OL
OG
Y

Re
gi
on
al
 
an
d 

lo
ca
l 

cl
im
at
ol
og
y 

si
gn
if
ic
an
tl
y 

af
fe
ct
 
th
e 

ai
r 

qu
al
it
y 

of
 
a 

gi
ve
n 

lo
ca
ti
on
. 

 
Wi
nd
, 

te
mp
er
at
ur
e,
 
at
mo
sp
he
ri
c 

tu
rb
ul
en
ce
, 

mi
xi
ng
 h

ei
gh
t 

an
d 

ra
in
fa
ll
 a

ll
 i

nf
lu
en
ce
 a

ir
 q

ua
li
ty
. 
 

Al
th
ou
gh
 t

he
 c

li
ma
te
 o

f 
Ha
wa
ii
 i

s 
re
la
ti
ve
ly
 m

od
er
at
e 

th
ro
ug
ho
ut
 

mo
st
 o
f 
th
e 
st
at
e,
 s
ig
ni
fi
ca
nt
 d
if
fe
re
nc
es
 i
n 
th
es
e 
pa
ra
me
te
rs
 m
ay
 

oc
cu
r 

fr
om
 o

ne
 l

oc
at
io
n 

to
 a

no
th
er
. 

 M
os
t 

di
ff
er
en
ce
s 

in
 r

eg
io
na
l 

an
d 

lo
ca
l 

cl
im
at
es
 w

it
hi
n 

th
e 

st
at
e 

ar
e 

ca
us
ed
 b

y 
th
e 

mo
un
ta
in
ou
s 

to
po
gr
ap
hy
.

Th
e 

si
te
 o

f 
th
e 

pr
op
os
ed
 p

ro
je
ct
 i

s 
lo
ca
te
d 

ne
ar
 t

he
 m

id
po
in
t 

of
 

th
e 

we
st
er
n 

co
as
t 

of
 
th
e 

is
la
nd
 
of
 
Ha
wa
ii
. 

 
Th
e 

to
po
gr
ap
hy
 
of
 

Ha
wa
ii
 I

sl
an
d 

is
 d

om
in
at
ed
 b

y 
th
e 

gr
ea
t 

vo
lc
an
ic
 m

as
se
s 

of
 M

au
na
 

Lo
a 

(1
3,
65
3 

fe
et
),
 M

au
na
 K

ea
 (

13
,7
96
 f

ee
t)
, 

an
d 

of
 H

ua
la
la
i,
 t

he
 

Ko
ha
la
 M
ou
nt
ai
ns
 a
nd
 K
il
au
ea
. 
 T
he
 i
sl
an
d 
co
ns
is
ts
 e
nt
ir
el
y 
of
 t
he
 

     
8
 

sl
op
es
 o

f 
th
es
e 

mo
un
ta
in
s 

an
d 

of
 t

he
 b

ro
ad
 s

ad
dl
es
 b

et
we
en
 t

he
m.
  

Ma
un
a 
Lo
a 
an
d 
Ki
la
ue
a,
 l
oc
at
ed
 o
n 
th
e 
so
ut
he
rn
 h
al
f 
of
 t
he
 i
sl
an
d,
 

ar
e 
st
il
l 
ac
ti
ve
 v
ol
ca
no
es
.

Ha
wa
ii
 
li
es
 
we
ll
 
wi
th
in
 
th
e 

be
lt
 
of
 
no
rt
he
as
te
rl
y 

tr
ad
e 

wi
nd
s 

ge
ne
ra
te
d 

by
 t

he
 s

em
i-
pe
rm
an
en
t 

Pa
ci
fi
c 

hi
gh
 p

re
ss
ur
e 

ce
ll
 t

o 
th
e 

no
rt
h 

an
d 

ea
st
. 

 N
ea
rl
y 

th
e 

en
ti
re
 w

es
te
rn
 c

oa
st
 o

f 
th
e 

is
la
nd
 o

f 
Ha
wa
ii
, 

ho
we
ve
r,
 
is
 
sh
el
te
re
d 

fr
om
 
th
e 

tr
ad
e 

wi
nd
s 

by
 
hi
gh
 

mo
un
ta
in
s,
 e

xc
ep
t 

wh
en
 u

nu
su
al
ly
 s

tr
on
g 

tr
ad
e 

wi
nd
s 

sw
ee
p 

th
ro
ug
h 

th
e 

sa
dd
le
 b

et
we
en
 t

he
 K

oh
al
a 

Mo
un
ta
in
s 

an
d 

Ma
un
a 

Ke
a 

an
d 

re
ac
h 

so
me
 a

re
as
 t

o 
th
e 

le
e.
  

Du
e 

to
 w

in
d 

sh
ad
ow
 e

ff
ec
ts
 c

au
se
d 

by
 t

he
 

te
rr
ai
n,
 
wi
nd
s 

in
 
th
e 

pr
oj
ec
t 

ar
ea
 
ar
e 

pr
ed
om
in
an
tl
y 

li
gh
t 

an
d 

va
ri
ab
le
. 

 
Lo
ca
l 

wi
nd
s 

su
ch
 

as
 

la
nd
/s
ea
 

br
ee
ze
s 

an
d/
or
 

up
sl
op
e/
do
wn
sl
op
e 

wi
nd
s 

do
mi
na
te
 t

he
 w

in
d 

pa
tt
er
n 

fo
r 

th
e 

ar
ea
. 
 

Du
ri
ng
 
th
e 

da
yt
im
e,
 
wi
nd
s 

ty
pi
ca
ll
y 

mo
ve
 
on
sh
or
e 

be
ca
us
e 

of
 

se
ab
re
ez
e 

an
d/
or
 u

ps
lo
pe
 e

ff
ec
ts
. 

 A
t 

ni
gh
t,
 w

in
ds
 g

en
er
al
ly
 a

re
 

la
nd
 b

re
ez
es
 a

nd
/o
r 

dr
ai
na
ge
 w

in
ds
 t

ha
t 

mo
ve
 d

ow
ns
lo
pe
 a

nd
 o

ut
 t

o 
se
a.
  

Du
ri
ng
 w

in
te
r,
 o

cc
as
io
na
l 

st
ro
ng
 w

in
ds
 f

ro
m 

th
e 

so
ut
h 

or
 

so
ut
hw
es
t 

oc
cu
r 

in
 a

ss
oc
ia
ti
on
 w

it
h 

th
e 

pa
ss
ag
e 

of
 w

in
te
r 

st
or
m 

sy
st
em
s.

Ai
r 

po
ll
ut
io
n 

em
is
si
on
s 

fr
om
 
mo
to
r 

ve
hi
cl
es
, 

th
e 

fo
rm
at
io
n 

of
 

ph
ot
oc
he
mi
ca
l 

sm
og
 a

nd
 s

mo
ke
 p

lu
me
 r

is
e 

al
l 

de
pe
nd
 i

n 
pa
rt
 o

n 
ai
r 

te
mp
er
at
ur
e.
 
 
Co
ld
er
 
te
mp
er
at
ur
es
 
te
nd
 
to
 
re
su
lt
 
in
 
hi
gh
er
 

em
is
si
on
s 

of
 

co
nt
am
in
an
ts
 

fr
om
 

au
to
mo
bi
le
s 

bu
t 

lo
we
r 

co
nc
en
tr
at
io
ns
 o

f 
ph
ot
oc
he
mi
ca
l 

sm
og
 a

nd
 g

ro
un
d-
le
ve
l 

co
nc
en
tr
a-

ti
on
s 

of
 
ai
r 

po
ll
ut
io
n 

fr
om
 
el
ev
at
ed
 
pl
um
es
. 

 
In
 
Ha
wa
ii
, 

th
e 

an
nu
al
 
an
d 

da
il
y 

va
ri
at
io
n 

of
 
te
mp
er
at
ur
e 

de
pe
nd
s 

to
 
a 

la
rg
e 

de
gr
ee
 o

n 
el
ev
at
io
n 

ab
ov
e 

se
a 

le
ve
l,
 d

is
ta
nc
e 

in
la
nd
 a

nd
 e

xp
os
ur
e 

to
 t

he
 t

ra
de
 w

in
ds
. 

 A
ve
ra
ge
 t

em
pe
ra
tu
re
s 

at
 l

oc
at
io
ns
 n

ea
r 

se
a 

le
ve
l 
ge
ne
ra
ll
y 
ar
e 
wa
rm
er
 t
ha
n 
th
os
e 
at
 h
ig
he
r 
el
ev
at
io
ns
. 
 A
re
as
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ex
po
se
d 

to
 
th
e 

tr
ad
e 

wi
nd
s 

te
nd
 
to
 
ha
ve
 
th
e 

le
as
t 

te
mp
er
at
ur
e 

va
ri
at
io
n,
 
wh
il
e 

in
la
nd
 
an
d 

le
ew
ar
d 

ar
ea
s 

of
te
n 

ha
ve
 
th
e 

mo
st
. 
 

Th
e 

pr
oj
ec
t 

si
te
's
 l

ee
wa
rd
 l

oc
at
io
n 

re
su
lt
s 

in
 a

 l
ar
ge
r 

te
mp
er
a-

tu
re
 p
ro
fi
le
 c
om
pa
re
d 
to
 w
in
dw
ar
d 
lo
ca
ti
on
s 
at
 t
he
 s
am
e 
el
ev
at
io
n.

At
 t

he
 O

ld
 K

on
a 

Ai
rp
or
t,
 l

oc
at
ed
 a

 f
ew
 m

il
es
 n

or
th
 o

f 
th
e 

pr
oj
ec
t 

si
te
, 

av
er
ag
e 

da
il
y 

mi
ni
mu
m 

an
d 

ma
xi
mu
m 

te
mp
er
at
ur
es
 a

re
 6

7
F 

an
d 

83
F,
 r

es
pe
ct
iv
el
y 

[1
].
  

Th
e 

ex
tr
em
e 

mi
ni
mu
m 

te
mp
er
at
ur
e 

on
 r

ec
or
d 

at
 
th
is
 
lo
ca
ti
on
 
is
 
47

F,
 
an
d 

th
e 

ex
tr
em
e 

ma
xi
mu
m 

is
 
93

F.
Te
mp
er
at
ur
es
 a
t 
th
e 
pr
oj
ec
t 
si
te
 a
re
 s
im
il
ar
. 

Sm
al
l 

sc
al
e,
 r

an
do
m 

mo
ti
on
s 

in
 t

he
 a

tm
os
ph
er
e 

(t
ur
bu
le
nc
e)
 c

au
se
 

ai
r 

po
ll
ut
an
ts
 t

o 
be
 d

is
pe
rs
ed
 a

s 
a 

fu
nc
ti
on
 o

f 
di
st
an
ce
 o

r 
ti
me
 

fr
om
 t

he
 p

oi
nt
 o

f 
em
is
si
on
. 

 T
ur
bu
le
nc
e 

is
 c

au
se
d 

by
 b

ot
h 

me
ch
an
-

ic
al
 a

nd
 t

he
rm
al
 f

or
ce
s 

in
 t

he
 a

tm
os
ph
er
e.
  

It
 i

s 
of
te
n 

me
as
ur
ed
 

an
d 

de
sc
ri
be
d 

in
 
te
rm
s 

of
 
Pa
sq
ui
ll
-G
if
fo
rd
 
st
ab
il
it
y 

cl
as
s.
  

St
ab
il
it
y 

cl
as
s 

1 
is
 t

he
 m

os
t 

tu
rb
ul
en
t 

an
d 

cl
as
s 

6 
is
 t

he
 l

ea
st
. 
 

Th
us
, 
ai
r 
po
ll
ut
io
n 
di
ss
ip
at
es
 t
he
 b
es
t 
du
ri
ng
 s
ta
bi
li
ty
 c
la
ss
 1
 

co
nd
it
io
ns
 a

nd
 t

he
 w

or
st
 w

he
n 

st
ab
il
it
y 

cl
as
s 

6 
pr
ev
ai
ls
. 

 I
n 

th
e 

Ko
na
 a

re
a,
 s

ta
bi
li
ty
 c

la
ss
es
 5

 o
r 

6 
ty
pi
ca
ll
y 

oc
cu
r 

du
ri
ng
 t

he
 

ni
gh
tt
im
e 

or
 e

ar
ly
 m

or
ni
ng
 h

ou
rs
 w

he
n 

te
mp
er
at
ur
e 

in
ve
rs
io
ns
 f

or
m 

du
e 

to
 

ra
di
at
io
na
l 

co
ol
in
g 

or
 

to
 

dr
ai
na
ge
 

fl
ow
 

fr
om
 

th
e 

mo
un
ta
in
ou
s 
in
te
ri
or
 o
f 
th
e 
is
la
nd
. 
 S
ta
bi
li
ty
 c
la
ss
es
 1
 t
hr
ou
gh
 4
 

oc
cu
r 

du
ri
ng
 t

he
 d

ay
ti
me
, 

de
pe
nd
in
g 

ma
in
ly
 o

n 
th
e 

am
ou
nt
 o

f 
cl
ou
d 

co
ve
r 
an
d 
in
co
mi
ng
 s
ol
ar
 r
ad
ia
ti
on
 a
nd
 t
he
 o
ns
et
 a
nd
 e
xt
en
t 
of
 t
he
 

se
a 
br
ee
ze
. 

Mi
xi
ng
 h

ei
gh
t 

is
 d

ef
in
ed
 a

s 
th
e 

he
ig
ht
 a

bo
ve
 t

he
 s

ur
fa
ce
 t

hr
ou
gh
 

wh
ic
h 

re
la
ti
ve
ly
 
vi
go
ro
us
 
ve
rt
ic
al
 
mi
xi
ng
 
oc
cu
rs
. 

 
Lo
w 

mi
xi
ng
 

he
ig
ht
s 

ca
n 

re
su
lt
 i

n 
hi
gh
 g

ro
un
d-
le
ve
l 

ai
r 

po
ll
ut
io
n 

co
nc
en
tr
a-

ti
on
s 

be
ca
us
e 

co
nt
am
in
an
ts
 e

mi
tt
ed
 f

ro
m 

or
 n

ea
r 

th
e 

su
rf
ac
e 

ca
n 

     
1
0
 

be
co
me
 t
ra
pp
ed
 w
it
hi
n 
th
e 
mi
xi
ng
 l
ay
er
. 
 I
n 
Ha
wa
ii
, 
mi
ni
mu
m 
mi
xi
ng
 

he
ig
ht
s 
te
nd
 t
o 
be
 h
ig
h 
be
ca
us
e 
of
 m
ec
ha
ni
ca
l 
mi
xi
ng
 c
au
se
d 
by
 t
he
 

tr
ad
e 

wi
nd
s 

an
d 

be
ca
us
e 

of
 t

he
 t

em
pe
ra
tu
re
 m

od
er
at
in
g 

ef
fe
ct
 o

f 
th
e 

su
rr
ou
nd
in
g 

oc
ea
n.
  

Lo
w 

mi
xi
ng
 h

ei
gh
ts
 m

ay
 s

om
et
im
es
 o

cc
ur
, 

ho
we
ve
r,
 a
t 
in
la
nd
 l
oc
at
io
ns
 a
nd
 e
ve
n 
at
 t
im
es
 a
lo
ng
 c
oa
st
al
 a
re
as
 

ea
rl
y 

in
 
th
e 

mo
rn
in
g 

fo
ll
ow
in
g 

a 
cl
ea
r,
 
co
ol
, 

wi
nd
le
ss
 
ni
gh
t.
  

Co
as
ta
l 

ar
ea
s 

al
so
 
ma
y 

ex
pe
ri
en
ce
 
lo
w 

mi
xi
ng
 
le
ve
ls
 
du
ri
ng
 
se
a 

br
ee
ze
 
co
nd
it
io
ns
 
wh
en
 
co
ol
er
 
oc
ea
n 

ai
r 

ru
sh
es
 
in
 
ov
er
 
wa
rm
er
 

la
nd
. 

 
Mi
xi
ng
 
he
ig
ht
s 

in
 
Ha
wa
ii
 
ty
pi
ca
ll
y 

ar
e 

ab
ov
e 

30
00
 
fe
et
 

(1
00
0 
me
te
rs
).
 

Ra
in
fa
ll
 c

an
 h

av
e 

a 
be
ne
fi
ci
al
 e

ff
ec
t 

on
 t

he
 a

ir
 q

ua
li
ty
 o

f 
an
 

ar
ea
 i

n 
th
at
 i

t 
he
lp
s 

to
 s

up
pr
es
s 

fu
gi
ti
ve
 d

us
t 

em
is
si
on
s,
 a

nd
 i

t 
al
so
 m

ay
 "

wa
sh
ou
t"
 g

as
eo
us
 c

on
ta
mi
na
nt
s 

th
at
 a

re
 w

at
er
 s

ol
ub
le
. 
 

Ra
in
fa
ll
 i

n 
Ha
wa
ii
 i

s 
hi
gh
ly
 v

ar
ia
bl
e 

de
pe
nd
in
g 

on
 e

le
va
ti
on
 a

nd
 

on
 l

oc
at
io
n 

wi
th
 r

es
pe
ct
 t

o 
th
e 

tr
ad
e 

wi
nd
. 

 T
he
 c

li
ma
te
 o

f 
th
e 

pr
oj
ec
t 

ar
ea
 
is
 
so
me
wh
at
 
we
tt
er
 
th
an
 
mi
gh
t 

be
 
ex
pe
ct
ed
 
fo
r 

a 
le
ew
ar
d 

lo
ca
ti
on
. 

 
Th
is
 
is
 
du
e 

to
 
th
e 

pe
rs
is
te
nt
 
on
sh
or
e 

an
d 

up
sl
op
e 

mo
ve
me
nt
 o

f 
ma
ri
ne
 a

ir
 c

au
se
d 

by
 b

ot
h 

ed
di
e 

an
d 

se
ab
re
ez
e 

or
 
mo
un
ta
in
 
sl
op
e 

ef
fe
ct
s.
 
 
So
me
 
of
 
th
e 

ra
in
fa
ll
 
oc
cu
rs
 
du
ri
ng
 

su
mm
er
 
af
te
rn
oo
ns
 
an
d 

ev
en
in
gs
 
as
 
a 

re
su
lt
 
of
 
th
is
 
on
sh
or
e 

an
d 

up
sl
op
e 

mo
ve
me
nt
 o

f 
mo
is
tu
re
-l
ad
en
 m

ar
in
e 

ai
r,
 a

nd
 s

om
e 

oc
cu
rs
 i

n 
co
nj
un
ct
io
n 

wi
th
 
wi
nt
er
 
st
or
ms
. 

 
Hi
st
or
ic
al
 
da
ta
 
fo
r 

Ho
lu
al
oa
 

Be
ac
h 

(a
bo
ut
 
3 

mi
le
s 

no
rt
h 

of
 
th
e 

pr
oj
ec
t 

si
te
) 

in
di
ca
te
 
th
at
 

av
er
ag
e 

an
nu
al
 r

ai
nf
al
l 

am
ou
nt
s 

to
 a

bo
ut
 2

8 
in
ch
es
 w

it
h 

ea
ch
 m

on
th
 

re
gi
st
er
in
g 

ab
ou
t 

2 
to
 3

 i
nc
he
s 

[1
].
  

Ra
in
fa
ll
 a

t 
th
e 

pr
oj
ec
t 

si
te
 

is
 v
er
y 
si
mi
la
r.
 



     
1
1
 

5.
0 
 P
RE
SE
NT
 A
IR
 Q
UA
LI
TY

Pr
es
en
t 

ai
r 

qu
al
it
y 

in
 t

he
 p

ro
je
ct
 a

re
a 

is
 m

os
tl
y 

af
fe
ct
ed
 b

y 
ai
r 

po
ll
ut
an
ts
 f

ro
m 

ve
hi
cu
la
r,
 i

nd
us
tr
ia
l,
 n

at
ur
al
 a

nd
/o
r 

ag
ri
cu
lt
ur
al
 

so
ur
ce
s.
  

Ta
bl
e 

2 
pr
es
en
ts
 a

n 
ai
r 

po
ll
ut
an
t 

em
is
si
on
 s

um
ma
ry
 f

or
 

th
e 

is
la
nd
 
of
 
Ha
wa
ii
 
fo
r 

ca
le
nd
ar
 
ye
ar
 
19
93
. 

 
Th
is
 
ha
s 

be
co
me
 

so
me
wh
at
 
da
te
d 

bu
t 

is
 
th
e 

la
te
st
 
in
fo
rm
at
io
n 

av
ai
la
bl
e.
 
 
Th
e 

em
is
si
on
 
ra
te
s 

sh
ow
n 

in
 
th
e 

ta
bl
e 

pe
rt
ai
n 

to
 
ma
nm
ad
e 

em
is
si
on
s 

on
ly
, 

i.
e.
, 

em
is
si
on
s 

fr
om
 n

at
ur
al
 s

ou
rc
es
 a

re
 n

ot
 i

nc
lu
de
d.
  

As
 

su
gg
es
te
d 

in
 t

he
 t

ab
le
, 

mu
ch
 o

f 
th
e 

ma
nm
ad
e 

pa
rt
ic
ul
at
e 

em
is
si
on
s 

on
 
Ha
wa
ii
 
or
ig
in
at
e 

fr
om
 
ar
ea
 
so
ur
ce
s,
 
su
ch
 
as
 
th
e 

mi
ne
ra
l 

pr
od
uc
ts
 
in
du
st
ry
 
an
d 

ag
ri
cu
lt
ur
e.
 
 
Ma
nm
ad
e 

su
lf
ur
 
ox
id
es
 
ar
e 

em
it
te
d 

al
mo
st
 e

xc
lu
si
ve
ly
 b

y 
po
in
t 

so
ur
ce
s,
 s

uc
h 

as
 p

ow
er
 p

la
nt
s 

an
d 

ot
he
r 

fu
el
-b
ur
ni
ng
 
in
du
st
ri
es
. 

 
Ni
tr
og
en
 
ox
id
es
 
em
is
si
on
s 

em
an
at
e 

pr
ed
om
in
an
tl
y 

fr
om
 
ar
ea
 
so
ur
ce
s 

(m
os
tl
y 

mo
to
r 

ve
hi
cl
e 

tr
af
fi
c)
, 

al
th
ou
gh
 

in
du
st
ri
al
 

po
in
t 

so
ur
ce
s 

co
nt
ri
bu
te
 

a 
si
gn
if
ic
an
t 

sh
ar
e.
 
 
Th
e 

ma
jo
ri
ty
 
of
 
ca
rb
on
 
mo
no
xi
de
 
em
is
si
on
s 

oc
cu
r 

fr
om
 

ar
ea
 

so
ur
ce
s 

(m
ot
or
 

ve
hi
cl
e 

tr
af
fi
c)
, 

wh
il
e 

hy
dr
oc
ar
bo
ns
 
ar
e 

em
it
te
d 

ma
in
ly
 
fr
om
 
po
in
t 

so
ur
ce
s.
 
 
Ba
se
d 

on
 

pr
ev
io
us
 e

mi
ss
io
n 

in
ve
nt
or
ie
s 

th
at
 h

av
e 

be
en
 r

ep
or
te
d 

fo
r 

Ha
wa
ii
, 

em
is
si
on
s 

of
 
pa
rt
ic
ul
at
e 

an
d 

ni
tr
og
en
 
ox
id
es
 
ma
y 

ha
ve
 
in
cr
ea
se
d 

du
ri
ng
 t

he
 p

as
t 

se
ve
ra
l 

ye
ar
s,
 w

hi
le
 e

mi
ss
io
ns
 o

f 
su
lf
ur
 o

xi
de
s,
 

ca
rb
on
 m
on
ox
id
e 
an
d 
hy
dr
oc
ar
bo
ns
 p
ro
ba
bl
y 
ha
ve
 d
ec
li
ne
d.
 

It
 s

ho
ul
d 

be
 n

ot
ed
 t

ha
t 

Ha
wa
ii
 I

sl
an
d 

is
 u

ni
qu
e 

fr
om
 t

he
 o

th
er
 

is
la
nd
s 

in
 
th
e 

st
at
e 

in
 
te
rm
s 

of
 
th
e 

na
tu
ra
l 

vo
lc
an
ic
 
ai
r 

po
ll
ut
io
n 

em
is
si
on
s 

th
at
 
oc
cu
r.
 
 
Vo
lc
an
ic
 
em
is
si
on
s 

fr
eq
ue
nt
ly
 

pl
ag
ue
 t

he
 p

ro
je
ct
 a

re
a.
  

Th
is
 i

s 
es
pe
ci
al
ly
 s

o 
si
nc
e 

th
e 

la
te
st
 

er
up
ti
on
 
ph
as
e 

of
 
th
e 

Ki
la
ue
a 

Vo
lc
an
o 

be
ga
n 

in
 
19
83
. 

 
Ai
r 

po
ll
ut
io
n 

em
is
si
on
s 

fr
om
 t

he
 H

aw
ai
ia
n 

vo
lc
an
oe
s 

co
ns
is
t 

pr
im
ar
il
y 

of
 s

ul
fu
r 

di
ox
id
e.
  

Af
te
r 

en
te
ri
ng
 t

he
 a

tm
os
ph
er
e,
 t

he
se
 s

ul
fu
r 

di
ox
id
e 

em
is
si
on
s 

ar
e 

ca
rr
ie
d 

aw
ay
 b

y 
th
e 

wi
nd
 a

nd
 e

it
he
r 

wa
sh
ed
 

     
1
2
 

ou
t 

as
 
ac
id
 
ra
in
 
or
 
gr
ad
ua
ll
y 

tr
an
sf
or
me
d 

in
to
 
pa
rt
ic
ul
at
e 

su
lf
at
es
 o

r 
ac
id
 a

er
os
ol
s.
  

Al
th
ou
gh
 e

mi
ss
io
ns
 f

ro
m 

Ki
la
ue
a 

ar
e 

ve
nt
ed
 o

n 
th
e 

ot
he
r 

si
de
 o

f 
a 

mo
un
ta
in
 b

ar
ri
er
 m

or
e 

th
an
 5

0 
mi
le
s 

so
ut
he
as
t 

of
 
th
e 

pr
oj
ec
t 

si
te
, 

th
e 

pr
ev
ai
li
ng
 
wi
nd
 
pa
tt
er
ns
 

ev
en
tu
al
ly
 c

ar
ry
 s

om
e 

of
 t

he
 e

mi
ss
io
ns
 i

nt
o 

th
e 

Ko
na
 a

re
a.
  

Th
es
e 

em
is
si
on
s 
ca
n 
be
 s
ee
n 
in
 t
he
 f
or
m 
of
 t
he
 v
ol
ca
ni
c 
ha
ze
 (
vo
g)
 w
hi
ch
 

pe
rs
is
te
nt
ly
 h
an
gs
 o
ve
r 
th
e 
ar
ea
.

Th
e 

on
ly
 m

aj
or
 i

nd
us
tr
ia
l 

so
ur
ce
 o

f 
ai
r 

po
ll
ut
io
n 

in
 t

he
 p

ro
je
ct
 

vi
ci
ni
ty
 i

s 
Ha
wa
ii
 E

le
ct
ri
c 

Li
gh
t 

Co
mp
an
y’
s 

Ke
ah
ol
e 

Po
we
r 

Pl
an
t,
 

wh
ic
h 

is
 
lo
ca
te
d 

ab
ou
t 

10
 
mi
le
s 

to
 
th
e 

no
rt
h.
 
 
Ai
r 

po
ll
ut
io
n 

em
is
si
on
s 

fr
om
 
Ke
ah
ol
e 

Po
we
r 

Pl
an
t 

co
ns
is
t 

mo
st
ly
 
of
 
su
lf
ur
 

di
ox
id
e 
an
d 
ox
id
es
 o
f 
ni
tr
og
en
.

Th
e 

pr
oj
ec
t 

si
te
 i

s 
si
tu
at
ed
 a

lo
ng
 A

li
’i
 D

ri
ve
, 

wh
ic
h 

so
me
ti
me
s 

ca
rr
ie
s 

mo
de
ra
te
 
vo
lu
me
s 

of
 
tr
af
fi
c.
 
 
Em
is
si
on
s 

fr
om
 
mo
to
r 

ve
hi
cl
es
 
tr
av
er
si
ng
 
th
is
 
ro
ad
wa
y,
 
pr
im
ar
il
y 

ca
rb
on
 
mo
no
xi
de
 
an
d 

ni
tr
og
en
 o
xi
de
s,
 m
ay
 a
ff
ec
t 
lo
ca
l 
ai
r 
qu
al
it
y 
at
 t
im
es
. 

Th
e 

St
at
e 

De
pa
rt
me
nt
 o

f 
He
al
th
 o

pe
ra
te
s 

a 
ne
tw
or
k 

of
 a

ir
 q

ua
li
ty
 

mo
ni
to
ri
ng
 

st
at
io
ns
 

at
 

va
ri
ou
s 

lo
ca
ti
on
s 

ar
ou
nd
 

th
e 

st
at
e.
  

Un
fo
rt
un
at
el
y,
 v

er
y 

li
mi
te
d 

da
ta
 a

re
 a

va
il
ab
le
 f

or
 H

aw
ai
i 

Is
la
nd
, 

an
d 

ev
en
 l

es
s 

da
ta
 a

re
 a

va
il
ab
le
 f

or
 t

he
 K

on
a 

ar
ea
 s

pe
ci
fi
ca
ll
y.
  

Du
ri
ng
 
th
e 

mo
st
 
re
ce
nt
 
5-
ye
ar
 
pe
ri
od
 
fo
r 

wh
ic
h 

da
ta
 
ha
ve
 
be
en
 

re
po
rt
ed
 
(2
00
7-
20
11
),
 
th
e 

De
pa
rt
me
nt
 
of
 
He
al
th
 
op
er
at
ed
 
an
 
ai
r 

qu
al
it
y 

mo
ni
to
ri
ng
 
si
te
 
in
 
th
e 

Ke
al
ak
ek
ua
 
ar
ea
 
fo
r 

me
as
ur
in
g 

su
lf
ur
 d

io
xi
de
. 

 P
ar
ti
cu
la
te
 (

PM
 2

.5
) 

wa
s 

al
so
 m

on
it
or
ed
 a

t 
th
is
 

si
te
, 

bu
t 

mo
ni
to
ri
ng
 f

or
 t

hi
s 

pa
ra
me
te
r 

wa
s 

on
ly
 i

ni
ti
at
ed
 d

ur
in
g 

20
08
. 

 
As
 
in
di
ca
te
d 

in
 
Ta
bl
e 
3,
 
me
as
ur
em
en
ts
 
of
 
su
lf
ur
 
di
ox
id
e 

co
nc
en
tr
at
io
ns
 
at
 
th
is
 
lo
ca
ti
on
 
du
ri
ng
 
th
e 

20
07
-2
01
1 

mo
ni
to
ri
ng
 



     
1
3
 

pe
ri
od
 w
er
e 
co
ns
is
te
nt
ly
 l
ow
 w
it
h 
an
nu
al
 a
ve
ra
ge
 c
on
ce
nt
ra
ti
on
s 
of
 

0.
00
3 

to
 0

.0
09
 p

pm
, 

wh
ic
h 

re
pr
es
en
ts
 a

bo
ut
 3

0 
pe
rc
en
t 

or
 l

es
s 

of
 

th
e 

st
at
e 

an
d 

na
ti
on
al
 
st
an
da
rd
. 

 
Th
e 

hi
gh
es
t 

an
nu
al
 
se
co
nd
-

hi
gh
es
t 
3-
ho
ur
 a
nd
 2
4-
ho
ur
 c
on
ce
nt
ra
ti
on
s 
(w
hi
ch
 a
re
 m
os
t 
re
le
va
nt
 

to
 t

he
 s

ta
nd
ar
ds
) 

fo
r 

th
es
e 

fi
ve
 y

ea
rs
 w

er
e 

0.
11
2 

an
d 

0.
04
2 

pp
m,
 

re
sp
ec
ti
ve
ly
; 

th
es
e 

ar
e 

ab
ou
t 

22
 t

o 
30
 p

er
ce
nt
 o

f 
th
e 

ap
pl
ic
ab
le
 

st
an
da
rd
s.
 
 
No
 
ex
ce
ed
an
ce
s 

of
 
th
e 

st
at
e/
na
ti
on
al
 
3-
ho
ur
 
an
d 

24
-h
ou
r 
AA
QS
 f
or
 s
ul
fu
r 
di
ox
id
e 
we
re
 r
ec
or
de
d.
 

Th
e 

an
nu
al
 
av
er
ag
e 

pa
rt
ic
ul
at
e 

(P
M 

2.
5)
 
co
nc
en
tr
at
io
ns
 
fo
r 

th
e 

ye
ar
s 

20
08
 t

hr
ou
gh
 2

01
1 

ra
ng
ed
 f

ro
m 

12
 t

o 
21
 

g/
m3
. 

 E
xc
ep
t 

fo
r 

th
e 

mo
st
 
re
ce
nt
 
ye
ar
 
re
po
rt
ed
 
(2
01
1)
, 

th
es
e 

va
lu
es
 
ex
ce
ed
 
th
e 

na
ti
on
al
 a
nn
ua
l 
st
an
da
rd
 w
hi
ch
 i
s 
se
t 
at
 1
5 

g/
m3
. 
 T
he
 a
nn
ua
l 
98

th

pe
rc
en
ti
le
 2

4-
ho
ur
 c

on
ce
nt
ra
ti
on
 (

wh
ic
h 

is
 m

os
t 

re
le
va
nt
 t

o 
th
e 

na
ti
on
al
 2

4-
ho
ur
 s

ta
nd
ar
d)
 w

as
 r

ep
or
te
d 

to
 r

an
ge
 f

ro
m 

21
 t

o 
37
 

g/
m3
 b

et
we
en
 2

00
8 

an
d 

20
11
. 

 E
xc
ep
t 

fo
r 

20
11
, 

th
es
e 

va
lu
es
 a

re
 

sl
ig
ht
ly
 
ab
ov
e 

or
 
eq
ua
l 

to
 
th
e 

na
ti
on
al
 
st
an
da
rd
 
of
 
35
 

g/
m3
.

Th
es
e 

hi
gh
er
 c

on
ce
nt
ra
ti
on
s 

of
 f

in
e 

pa
rt
ic
ul
at
e 

ar
e 

pr
im
ar
il
y 

du
e 

to
 v
ol
ca
ni
c 
em
is
si
on
s.
 

At
 t

hi
s 

ti
me
, 

th
er
e 

ar
e 

no
 r

ep
or
te
d 

me
as
ur
em
en
ts
 o

f 
le
ad
, 

oz
on
e,
 

ni
tr
og
en
 
di
ox
id
e 

or
 
ca
rb
on
 
mo
no
xi
de
 
in
 
th
e 

pr
oj
ec
t 

vi
ci
ni
ty
. 
 

Th
es
e 

ar
e 

pr
im
ar
il
y 

mo
to
r 

ve
hi
cl
e 

re
la
te
d 

ai
r 

po
ll
ut
an
ts
. 

 L
ea
d,
 

oz
on
e 

an
d 

ni
tr
og
en
 d

io
xi
de
 t

yp
ic
al
ly
 a

re
 r

eg
io
na
l 

sc
al
e 

pr
ob
le
ms
. 
 

Co
nc
en
tr
at
io
ns
 
of
 
le
ad
 
an
d 

ni
tr
og
en
 
di
ox
id
e 

ge
ne
ra
ll
y 

ha
ve
 
no
t 

be
en
 
fo
un
d 

to
 
ex
ce
ed
 
AA
QS
 
el
se
wh
er
e 

in
 
th
e 

st
at
e.
 
 
Oz
on
e 

co
nc
en
tr
at
io
ns
, 

on
 t

he
 o

th
er
 h

an
d,
 h

av
e 

be
en
 f

ou
nd
 t

o 
ex
ce
ed
 t

he
 

st
at
e 

st
an
da
rd
 a

t 
ti
me
s 

at
 S

an
d 

Is
la
nd
 o

n 
Oa
hu
. 

 C
ar
bo
n 

mo
no
xi
de
 

ai
r 

po
ll
ut
io
n 

ty
pi
ca
ll
y 

is
 

a 
mi
cr
os
ca
le
 

pr
ob
le
m 

ca
us
ed
 

by
 

co
ng
es
te
d 

mo
to
r 

ve
hi
cu
la
r 

tr
af
fi
c.
 
 
In
 
tr
af
fi
c 

co
ng
es
te
d 

ar
ea
s 

     
1
4
 

su
ch
 a

s 
ur
ba
n 

Ho
no
lu
lu
, 

ca
rb
on
 m

on
ox
id
e 

co
nc
en
tr
at
io
ns
 h

av
e 

be
en
 

fo
un
d 
to
 o
cc
as
io
na
ll
y 
ex
ce
ed
 t
he
 s
ta
te
 A
AQ
S.
  
Du
e 
to
 t
he
 g
en
er
al
ly
 

li
gh
te
r 

vo
lu
me
s 

of
 t

ra
ff
ic
 i

n 
th
e 

pr
oj
ec
t 

ar
ea
, 

co
nc
en
tr
at
io
ns
 o

f 
ca
rb
on
 m
on
ox
id
e 
ar
e 
li
ke
ly
 w
it
hi
n 
st
an
da
rd
s.
 

6.
0 
 S
HO
RT
-T
ER
M 
IM
PA
CT
S 
OF
 P
RO
JE
CT

Sh
or
t-
te
rm
 
di
re
ct
 
an
d 

in
di
re
ct
 
im
pa
ct
s 

on
 
ai
r 

qu
al
it
y 

co
ul
d 

po
te
nt
ia
ll
y 

oc
cu
r 

du
e 

to
 
pr
oj
ec
t 

de
mo
li
ti
on
 
an
d 

co
ns
tr
uc
ti
on
 

ac
ti
vi
ti
es
. 

 F
or
 a

 p
ro
je
ct
 o

f 
th
is
 n

at
ur
e,
 t

he
re
 a

re
 t

wo
 p

ot
en
ti
al
 

ty
pe
s 

of
 
ai
r 

po
ll
ut
io
n 

em
is
si
on
s 

th
at
 
co
ul
d 

di
re
ct
ly
 
re
su
lt
 
in
 

sh
or
t-
te
rm
 
ai
r 

qu
al
it
y 

im
pa
ct
s:
 
(1
) 

fu
gi
ti
ve
 
du
st
 
fr
om
 
ve
hi
cl
e 

mo
ve
me
nt
, 

so
il
 
ex
ca
va
ti
on
 
an
d 

de
mo
li
ti
on
 
ac
ti
vi
ti
es
; 

an
d 

(2
) 

ex
ha
us
t 

em
is
si
on
s 

fr
om
 

on
-s
it
e 

co
ns
tr
uc
ti
on
 

eq
ui
pm
en
t.
  

In
di
re
ct
ly
, 

th
er
e 

al
so
 
co
ul
d 

be
 
sh
or
t-
te
rm
 
im
pa
ct
s 

fr
om
 
sl
ow
-

mo
vi
ng
 c

on
st
ru
ct
io
n 

eq
ui
pm
en
t 

tr
av
el
in
g 

to
 a

nd
 f

ro
m 

th
e 

pr
oj
ec
t 

si
te
,

fr
om
 
a 

te
mp
or
ar
y 

in
cr
ea
se
 
in
 
lo
ca
l 

tr
af
fi
c 

ca
us
ed
 
by
 

co
mm
ut
in
g 

co
ns
tr
uc
ti
on
 w

or
ke
rs
, 

an
d 

fr
om
 t

he
 d

is
ru
pt
io
n 

of
 n

or
ma
l 

tr
af
fi
c 
fl
ow
 c
au
se
d 
by
 r
oa
dw
ay
 l
an
e 
cl
os
ur
es
. 

Fu
gi
ti
ve
 
du
st
 
em
is
si
on
s 

ma
y 

ar
is
e 

fr
om
 
bu
il
di
ng
 
de
mo
li
ti
on
 
wo
rk
 

an
d 

fr
om
 
th
e 

gr
ad
in
g 

an
d 

di
rt
-m
ov
in
g 

ac
ti
vi
ti
es
 
as
so
ci
at
ed
 
wi
th
 

si
te
 
cl
ea
ri
ng
 
an
d 

pr
ep
ar
at
io
n 

wo
rk
. 

 
Th
e 

em
is
si
on
 
ra
te
 
fo
r 

fu
gi
ti
ve
 d

us
t 

em
is
si
on
s 

fr
om
 d

em
ol
it
io
n/
co
ns
tr
uc
ti
on
 a

ct
iv
it
ie
s 

is
 

di
ff
ic
ul
t 

to
 e

st
im
at
e 

ac
cu
ra
te
ly
. 

 T
hi
s 

is
 b

ec
au
se
 o

f 
it
s 

el
us
iv
e 

na
tu
re
 o

f 
em
is
si
on
 a

nd
 b

ec
au
se
 t

he
 p

ot
en
ti
al
 f

or
 i

ts
 g

en
er
at
io
n 

va
ri
es
 g

re
at
ly
 d

ep
en
di
ng
 u

po
n 

th
e 

ty
pe
 o

f 
so
il
 a

t 
th
e 

co
ns
tr
uc
ti
on
 

si
te
, 

th
e 

am
ou
nt
 a

nd
 t

yp
e 

of
 a

ct
iv
it
y 

ta
ki
ng
 p

la
ce
, 

th
e 

mo
is
tu
re
 

co
nt
en
t 

of
 e

xp
os
ed
 s

oi
l 

in
 w

or
k 

ar
ea
s,
 a

nd
 t

he
 w

in
d 

sp
ee
d.
  

Th
e 

EP
A 

[2
] 

ha
s 

pr
ov
id
ed
 a

 r
ou
gh
 e

st
im
at
e 

fo
r 

un
co
nt
ro
ll
ed
 f

ug
it
iv
e 

du
st
 e

mi
ss
io
ns
 f

ro
m 

co
ns
tr
uc
ti
on
 a

ct
iv
it
y 

of
 1

.2
 t

on
s 

pe
r 

ac
re
 p

er
 



     
1
5
 

mo
nt
h 

un
de
r 

co
nd
it
io
ns
 
of
 
"m
ed
iu
m"
 
ac
ti
vi
ty
, 

mo
de
ra
te
 
so
il
 
si
lt
 

co
nt
en
t 

(3
0%
),
 
an
d 

pr
ec
ip
it
at
io
n/
ev
ap
or
at
io
n 

(P
/E
) 

in
de
x 

of
 
50
. 
 

Un
co
nt
ro
ll
ed
 f

ug
it
iv
e 

du
st
 e

mi
ss
io
ns
 a

t 
th
e 

pr
oj
ec
t 

si
te
 c

ou
ld
 b

e 
so
me
wh
er
e 

ne
ar
 
th
at
 
le
ve
l,
 
de
pe
nd
in
g 

on
 
th
e 

am
ou
nt
 
of
 
ra
in
fa
ll
 

th
at
 o

cc
ur
s.
  

In
 a

ny
 c

as
e,
 S

ta
te
 o

f 
Ha
wa
ii
 A

ir
 P

ol
lu
ti
on
 C

on
tr
ol
 

Re
gu
la
ti
on
s 

[3
] 

pr
oh
ib
it
 v

is
ib
le
 e

mi
ss
io
ns
 o

f 
fu
gi
ti
ve
 d

us
t 

fr
om
 

co
ns
tr
uc
ti
on
 a

ct
iv
it
ie
s 

at
 t

he
 p

ro
pe
rt
y 

li
ne
. 

 T
hu
s,
 a

n 
ef
fe
ct
iv
e 

du
st
 
co
nt
ro
l 

pl
an
 
fo
r 

th
e 

pr
oj
ec
t 

de
mo
li
ti
on
 
an
d 

co
ns
tr
uc
ti
on
 

ph
as
es
 i
s 
es
se
nt
ia
l.
 

Pr
el
im
in
ar
y 

pl
an
s 

fo
r 

th
e 

pr
oj
ec
t 

[4
] 

ca
ll
 f

or
 t

he
 K

ea
uh
ou
 B

ea
ch
 

Re
so
rt
 s

tr
uc
tu
re
 t

o 
be
 d

em
ol
is
he
d 

in
 a

 c
on
tr
ol
le
d 

ma
nn
er
 f

ro
m 

th
e 

to
p 

do
wn
. 

 A
 f

or
m 

of
 “

so
ft
 d

em
ol
it
io
n”
 o

f 
th
e 

in
te
ri
or
 w

ou
ld
 f

ir
st
 

be
 
in
it
ia
te
d 

to
 
re
mo
ve
 
al
l 

wo
od
, 

pl
as
te
r,
 
gl
as
s,
 
dr
yw
al
l,
 
et
c.
 

le
av
in
g 

on
ly
 t

he
 b

ui
ld
in
g’
s 

ex
te
ri
or
 w

al
ls
 a

nd
 s

tr
uc
tu
ra
l 

me
mb
er
s.
  

Th
e 

wi
nd
ow
s 

an
d 

ex
te
ri
or
 o

pe
ni
ng
s 

of
 t

he
 b

ui
ld
in
g 

wi
ll
 b

e 
se
al
ed
, 

an
d 

th
e 

in
te
ri
or
s 

wi
ll
 b

e 
gu
tt
ed
 f

lo
or
-b
y-
fl
oo
r.
  

De
br
is
 w

ou
ld
 b

e 
de
po
si
te
d 

in
 a

n 
en
cl
os
ed
 c

hu
te
 d

ir
ec
tl
y 

di
sc
ha
rg
in
g 

in
to
 a

 r
ol
l-

of
f 

bi
n.
 
 
Af
te
r 

th
e 

in
te
ri
or
 
de
mo
li
ti
on
 
wo
rk
 
is
 
co
mp
le
te
d,
 
th
e 

ex
te
ri
or
 b

ui
ld
in
g 

sh
el
l 

wo
ul
d 

th
en
 b

e 
re
mo
ve
d 

by
 a

 l
ar
ge
 c

ru
sh
in
g 

ma
ch
in
e 

wo
rk
in
g 

fr
om
 t

he
 e

xt
er
io
r 

in
wa
rd
. 

 H
ea
vy
 e

qu
ip
me
nt
 w

ou
ld
 

be
 
us
ed
 
to
 
lo
ad
 
th
e 

cr
us
he
d 

ma
te
ri
al
 
in
to
 
tr
uc
ks
 
fo
r 

of
fs
it
e 

di
sp
os
al
. 

 
Co
nt
ro
ll
ed
 
wa
te
ri
ng
 
wo
ul
d 

be
 
us
ed
 
to
 
re
du
ce
 
du
st
 

em
is
si
on
s 
du
ri
ng
 t
he
 c
ru
sh
in
g 
an
d 
re
mo
vi
ng
 o
f 
th
e 
bu
il
di
ng
 s
he
ll
. 

Af
te
r 

th
e 

de
mo
li
ti
on
 
ph
as
e 

of
 
th
e 

pr
oj
ec
t 

is
 
co
mp
le
te
, 

th
e 

re
de
ve
lo
pm
en
t 

of
 

th
e 

pr
oj
ec
t 

si
te
 

wi
ll
 

in
vo
lv
e 

co
ns
tr
uc
ti
ng
 

se
ve
ra
l 

ne
w 

st
ru
ct
ur
es
 
to
 
su
pp
or
t 

th
e 

ne
w 

us
es
 
of
 
th
e 

si
te
. 
 

Du
ri
ng
 t

he
 r

ed
ev
el
op
me
nt
 p

ha
se
 o

f 
th
e 

pr
oj
ec
t,
 a

de
qu
at
e 

fu
gi
ti
ve
 

du
st
 c

on
tr
ol
 c

an
 u

su
al
ly
 b

e 
ac
co
mp
li
sh
ed
 b

y 
th
e 

es
ta
bl
is
hm
en
t 

of
 a

 
fr
eq
ue
nt
 

wa
te
ri
ng
 

pr
og
ra
m 

to
 

ke
ep
 

ba
re
-d
ir
t 

su
rf
ac
es
 

in
 

     
1
6
 

co
ns
tr
uc
ti
on
 a

re
as
 f

ro
m 

be
co
mi
ng
 s

ig
ni
fi
ca
nt
 s

ou
rc
es
 o

f 
du
st
. 

 I
n 

du
st
-p
ro
ne
 o

r 
du
st
-s
en
si
ti
ve
 a

re
as
, 

ot
he
r 

co
nt
ro
l 

me
as
ur
es
 s

uc
h 

as
 

li
mi
ti
ng
 
th
e 

ar
ea
 
th
at
 
ca
n 

be
 
di
st
ur
be
d 

at
 
an
y 

gi
ve
n 

ti
me
, 

ap
pl
yi
ng
 
ch
em
ic
al
 
so
il
 
st
ab
il
iz
er
s,
 
mu
lc
hi
ng
 
an
d/
or
 
us
in
g 

wi
nd
 

sc
re
en
s 

ma
y 

be
 

ne
ce
ss
ar
y.
 

 
Pa
vi
ng
 

of
 

pa
rk
in
g 

ar
ea
s 

an
d/
or
 

es
ta
bl
is
hm
en
t 

of
 l

an
ds
ca
pi
ng
 a

s 
ea
rl
y 

in
 t

he
 c

on
st
ru
ct
io
n 

sc
he
du
le
 

as
 
po
ss
ib
le
 
ca
n 

al
so
 
lo
we
r 

th
e 

po
te
nt
ia
l 

fo
r 

fu
gi
ti
ve
 
du
st
 

em
is
si
on
s.

Du
ri
ng
 
bo
th
 
de
mo
li
ti
on
 
an
d 

re
de
ve
lo
pm
en
t 

ph
as
es
 
of
 
th
e 

pr
oj
ec
t,
 

co
nt
ro
l 

re
gu
la
ti
on
s 

st
ip
ul
at
e 

th
at
 o

pe
n-
bo
di
ed
 t

ru
ck
s 

be
 c

ov
er
ed
 

at
 
al
l 

ti
me
s 

wh
en
 
in
 
mo
ti
on
 
if
 
th
ey
 
ar
e 

tr
an
sp
or
ti
ng
 
ma
te
ri
al
s 

th
at
 c

ou
ld
 b

e 
bl
ow
n 

aw
ay
. 

 H
au
l 

tr
uc
ks
 t

ra
ck
in
g 

di
rt
 o

nt
o 

pa
ve
d 

st
re
et
s 

fr
om
 u

np
av
ed
 a

re
as
 i

s 
of
te
n 

a 
si
gn
if
ic
an
t 

so
ur
ce
 o

f 
du
st
 

in
 c

on
st
ru
ct
io
n 

ar
ea
s.
  

So
me
 m

ea
ns
 t

o 
al
le
vi
at
e 

th
is
 p

ro
bl
em
, 

su
ch
 

as
 r
oa
d 
cl
ea
ni
ng
 o
r 
ti
re
 w
as
hi
ng
, 
ma
y 
be
 a
pp
ro
pr
ia
te
.

On
-s
it
e 

mo
bi
le
 
an
d 

st
at
io
na
ry
 
co
ns
tr
uc
ti
on
 
eq
ui
pm
en
t 

al
so
 
wi
ll
 

em
it
 
ai
r 

po
ll
ut
an
ts
 
fr
om
 
en
gi
ne
 
ex
ha
us
ts
. 

 
Th
e 

la
rg
es
t 

of
 
th
is
 

eq
ui
pm
en
t 

is
 
us
ua
ll
y 

di
es
el
-p
ow
er
ed
. 

 
Ni
tr
og
en
 
ox
id
es
 
em
is
si
on
s 

fr
om
 d

ie
se
l 

en
gi
ne
s 

ca
n 

be
 r

el
at
iv
el
y 

hi
gh
 c

om
pa
re
d 

to
 g

as
ol
in
e-

po
we
re
d 

eq
ui
pm
en
t,
 b

ut
 t

he
 a

nn
ua
l 

st
an
da
rd
 f

or
 n

it
ro
ge
n 

di
ox
id
e 

is
 

no
t 

li
ke
ly
 
to
 
be
 
vi
ol
at
ed
 
by
 
sh
or
t-
te
rm
 
co
ns
tr
uc
ti
on
 
eq
ui
pm
en
t 

em
is
si
on
s.
 

 
Al
so
, 

th
e 

ne
w 

sh
or
t-
te
rm
 

(1
-h
ou
r)
 

st
an
da
rd
 

fo
r 

ni
tr
og
en
 
di
ox
id
e 

is
 
ba
se
d 

on
 
a 

th
re
e-
ye
ar
 
av
er
ag
e;
 
th
us
 
it
 
is
 

un
li
ke
ly
 t

ha
t 

re
la
ti
ve
ly
 s

ho
rt
-t
er
m 

co
ns
tr
uc
ti
on
 e

mi
ss
io
ns
 w

ou
ld
 

ex
ce
ed
 
th
e 

st
an
da
rd
. 

 
Ca
rb
on
 
mo
no
xi
de
 
em
is
si
on
s 

fr
om
 
di
es
el
 

en
gi
ne
s 

ar
e 

lo
w 

an
d 

sh
ou
ld
 b

e 
re
la
ti
ve
ly
 i

ns
ig
ni
fi
ca
nt
 c

om
pa
re
d 

to
 

ve
hi
cu
la
r 
em
is
si
on
s 
on
 n
ea
rb
y 
ro
ad
wa
ys
. 
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Pr
oj
ec
t 

de
mo
li
ti
on
 a

nd
 c

on
st
ru
ct
io
n 

ac
ti
vi
ti
es
 c

ou
ld
 o

bs
tr
uc
t 

th
e 

no
rm
al
 
fl
ow
 
of
 
tr
af
fi
c 

fo
r 

sh
or
t 

pe
ri
od
s 

of
 
ti
me
s 

su
ch
 
th
at
 

ov
er
al
l 

ve
hi
cu
la
r 

em
is
si
on
s 

in
 t

he
 p

ro
je
ct
 a

re
a 

co
ul
d 

te
mp
or
ar
il
y 

in
cr
ea
se
. 

 T
he
 o

nl
y 

me
an
s 

to
 a

ll
ev
ia
te
 t

hi
s 

pr
ob
le
m 

wi
ll
 b

e 
to
 

at
te
mp
t 

to
 k

ee
p 

ro
ad
wa
ys
 o

pe
n 

du
ri
ng
 p

ea
k 

tr
af
fi
c 

ho
ur
s 

an
d 

to
 

mo
ve
 
he
av
y 

co
ns
tr
uc
ti
on
 
eq
ui
pm
en
t 

an
d 

wo
rk
er
s 

to
 
an
d 

fr
om
 
th
e 

pr
oj
ec
t 
si
te
 d
ur
in
g 
pe
ri
od
s 
of
 l
ow
 t
ra
ff
ic
 v
ol
um
e.
 

7.
0 
 L
ON
G-
TE
RM
 I
MP
AC
TS
 O
F 
PR
OJ
EC
T

Af
te
r 

re
de
ve
lo
pm
en
t 

is
 
co
mp
le
te
d,
 
mo
to
r 

ve
hi
cl
e 

tr
af
fi
c 

wi
ll
 

ac
ce
ss
 t
he
 p
ro
je
ct
 s
it
e 
on
 a
 l
on
g-
te
rm
 b
as
is
. 
 M
ot
or
 v
eh
ic
le
s 
wi
th
 

ga
so
li
ne
-p
ow
er
ed
 

en
gi
ne
s 

ar
e 

si
gn
if
ic
an
t 

so
ur
ce
s 

of
 

ca
rb
on
 

mo
no
xi
de
. 

 T
he
y 

al
so
 e

mi
t 

ni
tr
og
en
 o

xi
de
s 

an
d 

ot
he
r 

co
nt
am
in
at
es
. 
 

Re
de
ve
lo
pm
en
t 

of
 t

he
 p

ro
je
ct
 s

it
e 

is
 e

xp
ec
te
d 

to
 r

es
ul
t 

in
 s

ma
ll
er
 

vo
lu
me
s 

of
 t

ra
ff
ic
 a

cc
es
si
ng
 t

he
 s

it
e 

co
mp
ar
ed
 t

o 
wh
en
 t

he
 s

it
e 

wa
s 

in
 
re
so
rt
 
us
e.
 
 
Th
us
, 

an
y 

lo
ng
-t
er
m 

im
pa
ct
s 

fr
om
 
pr
oj
ec
t-

re
la
te
d 

mo
to
r 

ve
hi
cl
e 

tr
af
fi
c 

co
mp
ar
ed
 
to
 
wh
en
 
th
e 

si
te
 
wa
s 

in
 

re
so
rt
 u
se
 a
re
 n
ot
 e
xp
ec
te
d.
 

8.
0 
 C
ON
CL
US
IO
NS
 A
ND
 R
EC
OM
ME
ND
AT
IO
NS

Ex
is
ti
ng
 a

ir
 q

ua
li
ty
 i

n 
th
e 

pr
oj
ec
t 

ar
ea
 i

s 
im
pa
ct
ed
 b

y 
em
is
si
on
s 

fr
om
 
Ki
la
ue
a 

Vo
lc
an
o.
 
 
Fi
ne
 
pa
rt
ic
ul
at
e 

me
as
ur
em
en
ts
 
fr
om
 
th
e 

De
pa
rt
me
nt
 
of
 
He
al
th
 
mo
ni
to
ri
ng
 
st
at
io
n 

at
 
Ke
al
ak
ek
ua
 
in
di
ca
te
 

th
at
 t

he
 n

at
io
na
l 

st
an
da
rd
s 

fo
r 

bo
th
 t

he
 2

4-
ho
ur
 a

nd
 t

he
 a

nn
ua
l 

av
er
ag
in
g 

pe
ri
od
s 

ma
y 

be
 e

xc
ee
de
d.
  

Wh
il
e 

th
is
 p

ha
se
 o

f 
Ki
la
ue
a’
s 

er
up
ti
on
 
ha
s 

be
en
 
oc
cu
rr
in
g 

fo
r 

mo
re
 
th
an
 
25
 
ye
ar
s 

an
d 

it
 
is
 

un
kn
ow
n 

wh
en
 i

t 
wi
ll
 e

nd
, 

fi
ne
 p

ar
ti
cu
la
te
 c

on
ce
nt
ra
ti
on
s 

wi
ll
 g

o 
do
wn
 s

ig
ni
fi
ca
nt
ly
 w

he
n 

it
 d

oe
s.
  

Al
th
ou
gh
 o

nl
y 

li
mi
te
d 

da
ta
 a

re
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av
ai
la
bl
e 

fr
om
 

th
e 

De
pa
rt
me
nt
 

of
 

He
al
th
, 

ot
he
r 

ai
r 

qu
al
it
y 

pa
ra
me
te
rs
 a
re
 p
ro
ba
bl
y 
wi
th
in
 s
ta
nd
ar
ds
 i
n 
th
e 
pr
oj
ec
t 
ar
ea
. 

Th
e 

ma
jo
r 

po
te
nt
ia
l 

sh
or
t-
te
rm
 a

ir
 q

ua
li
ty
 i

mp
ac
t 

of
 t

he
 p

ro
je
ct
 

co
ul
d 

oc
cu
r 

fr
om
 t

he
 e

mi
ss
io
n 

of
 f

ug
it
iv
e 

du
st
 d

ur
in
g 

de
mo
li
ti
on
 

an
d 

co
ns
tr
uc
ti
on
 
ph
as
es
. 

 
Un
co
nt
ro
ll
ed
 
fu
gi
ti
ve
 
du
st
 
em
is
si
on
s 

fr
om
 
de
mo
li
ti
on
/c
on
st
ru
ct
io
n 

ac
ti
vi
ti
es
 
co
ul
d 

am
ou
nt
 
to
 
ab
ou
t 

1.
2 
to
ns
 p

er
 a

cr
e 

pe
r 

mo
nt
h,
 d

ep
en
di
ng
 o

n 
ra
in
fa
ll
. 

 T
he
 g

en
er
al
ly
 

li
gh
t 

wi
nd
s 

in
 
th
e 

pr
oj
ec
t 

ar
ea
 
sh
ou
ld
 
he
lp
 
to
 
re
du
ce
 
th
e 

po
ss
ib
il
it
y 
of
 f
ug
it
iv
e 
du
st
 i
mp
ac
ts
. 

As
 c

ur
re
nt
ly
 p

la
nn
ed
, 

de
mo
li
ti
on
 w

or
k 

wi
ll
 b

eg
in
 w

it
h 

th
e 

re
mo
va
l 

of
 
in
te
ri
or
 
co
mp
on
en
ts
 
(d
ry
wa
ll
, 

pl
as
te
r,
 
gl
as
s,
 
et
c.
) 

wi
th
 
th
e 

bu
il
di
ng
 
se
al
ed
 
to
 
co
nt
ai
n 

du
st
. 

 
Ex
te
ri
or
 
st
ru
ct
ur
es
 
of
 
th
e 

bu
il
di
ng
 w

il
l 

th
en
 b

e 
cr
us
he
d 

fr
om
 t

he
 t

op
 d

ow
n 

wi
th
 w

at
er
in
g 

to
 

co
nt
ro
l 

du
st
. 

 
Th
es
e 

me
as
ur
es
 

wi
ll
 

li
ke
ly
 

be
 

su
bs
ta
nt
ia
ll
y 

ef
fe
ct
iv
e 

in
 
co
nt
ro
ll
in
g 

du
st
 
em
is
si
on
s 

du
ri
ng
 
th
e 

de
mo
li
ti
on
 

ph
as
e.

To
 c

on
tr
ol
 d

us
t 

du
ri
ng
 e

ar
th
-m
ov
in
g 

ac
ti
vi
ti
es
 a

ss
oc
ia
te
d 

wi
th
 t

he
 

co
ns
tr
uc
ti
on
 
of
 
ne
w 

fa
ci
li
ti
es
 
at
 
th
e 

si
te
, 

ac
ti
ve
 
wo
rk
 
ar
ea
s 

sh
ou
ld
 b

e 
wa
te
re
d 

at
 l

ea
st
 t

wi
ce
 d

ai
ly
 o

n 
da
ys
 w

it
ho
ut
 r

ai
nf
al
l.
  

Us
e 

of
 w

in
d 

sc
re
en
s 

an
d/
or
 l

im
it
in
g 

th
e 

ar
ea
 t

ha
t 

is
 d

is
tu
rb
ed
 a

t 
an
y 

gi
ve
n 

ti
me
 w

il
l 

al
so
 h

el
p 

to
 c

on
ta
in
 f

ug
it
iv
e 

du
st
 e

mi
ss
io
ns
. 
 

Wi
nd
 
er
os
io
n 

of
 
in
ac
ti
ve
 
ar
ea
s 

of
 
th
e 

si
te
 
th
at
 
ha
ve
 
be
en
 

di
st
ur
be
d 

co
ul
d 

be
 
co
nt
ro
ll
ed
 
by
 
mu
lc
hi
ng
 
or
 
by
 
th
e 

us
e 

of
 

ch
em
ic
al
 s

oi
l 

st
ab
il
iz
er
s.
  

Pa
vi
ng
 o

f 
pa
rk
in
g 

ar
ea
s 

an
d 

es
ta
bl
is
h-

me
nt
 o

f 
la
nd
sc
ap
in
g 

ea
rl
y 

in
 t

he
 c

on
st
ru
ct
io
n 

sc
he
du
le
 w

il
l 

al
so
 

he
lp
 t
o 
co
nt
ro
l 
du
st
. 
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Du
ri
ng
 b

ot
h 

de
mo
li
ti
on
 a

nd
 c

on
st
ru
ct
io
n 

ph
as
es
, 

ha
ul
 t

ru
ck
s 

sh
ou
ld
 

be
 
co
ve
re
d 

wh
en
 
tr
av
el
in
g 

on
 
ro
ad
wa
ys
 
to
 
pr
ev
en
t 

wi
nd
ag
e.
 
 
A 

ro
ut
in
e 

ro
ad
 c

le
an
in
g 

an
d/
or
 t

ir
e 

wa
sh
in
g 

pr
og
ra
m 

wi
ll
 a

ls
o 

he
lp
 

to
 r

ed
uc
e 

fu
gi
ti
ve
 d

us
t 

em
is
si
on
s 

th
at
 m

ay
 o

cc
ur
 a

s 
a 

re
su
lt
 o

f 
tr
uc
ks
 t
ra
ck
in
g 
di
rt
 o
nt
o 
pa
ve
d 
ro
ad
wa
ys
 i
n 
th
e 
pr
oj
ec
t 
ar
ea
.

Du
st
 m

on
it
or
in
g 

at
 t

he
 p

ro
je
ct
 b

ou
nd
ar
ie
s 

co
ul
d 

be
 c

on
si
de
re
d 

as
 a

 
me
an
s 

to
 
me
as
ur
e 

an
d 

do
cu
me
nt
 
th
e 

ef
fe
ct
iv
en
es
s 

of
 
th
e 

pr
oj
ec
t 

du
st
 c
on
tr
ol
 p
ro
gr
am
. 

Du
ri
ng
 d

em
ol
it
io
n 

an
d 

co
ns
tr
uc
ti
on
 p

ha
se
s,
 e

mi
ss
io
ns
 f

ro
m 

en
gi
ne
 

ex
ha
us
ts
 
(p
ri
ma
ri
ly
 
co
ns
is
ti
ng
 
of
 
ca
rb
on
 
mo
no
xi
de
 
an
d 

ni
tr
og
en
 

ox
id
es
) 

wi
ll
 a

ls
o 

oc
cu
r 

bo
th
 f

ro
m 

on
-s
it
e 

co
ns
tr
uc
ti
on
 e

qu
ip
me
nt
 

an
d 

fr
om
 
ve
hi
cl
es
 
us
ed
 
by
 
co
ns
tr
uc
ti
on
 
wo
rk
er
s 

an
d 

fr
om
 
tr
uc
ks
 

tr
av
el
in
g 

to
 a

nd
 f

ro
m 

th
e 

pr
oj
ec
t.
  

In
cr
ea
se
d 

ve
hi
cu
la
r 

em
is
si
on
s 

du
e 

to
 
di
sr
up
ti
on
 
of
 
tr
af
fi
c 

by
 
co
ns
tr
uc
ti
on
 
eq
ui
pm
en
t 

an
d/
or
 

co
mm
ut
in
g 

co
ns
tr
uc
ti
on
 

wo
rk
er
s 

ca
n 

be
 

al
le
vi
at
ed
 

by
 

mo
vi
ng
 

eq
ui
pm
en
t 
an
d 
pe
rs
on
ne
l 
to
 t
he
 s
it
e 
du
ri
ng
 o
ff
-p
ea
k 
tr
af
fi
c 
ho
ur
s.
 

A
f
t
e
r
 
t
h
e
 
p
r
o
p
o
s
e
d
 
p
r
o
j
e
c
t
 
i
s
 
c
o
m
p
l
e
t
e
d
,
 
a
n
y
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
s
 
o
n
 

a
i
r
 
q
u
a
l
i
t
y
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
 
d
u
e
 
t
o
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
p
r
o
j
e
c
t
-

r
e
l
a
t
e
d
 
m
o
t
o
r
 
v
e
h
i
c
l
e
 
t
r
a
f
f
i
c
 
s
h
o
u
l
d
 
b
e
 
n
e
g
l
i
g
i
b
l
e
.
 
 
T
h
i
s
 
i
s
 

b
e
c
a
u
s
e
 
t
r
a
f
f
i
c
 
v
o
l
u
m
e
s
 
a
r
e
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
l
o
w
e
r
 
a
f
t
e
r
 
t
h
e
 
s
i
t
e
 

i
s
 
r
e
d
e
v
e
l
o
p
e
d
 
c
o
m
p
a
r
e
d
 
t
o
 
w
h
e
n
 
i
t
 
w
a
s
 
i
n
 
r
e
s
o
r
t
 
u
s
e
.
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RE
FE
RE
NC
ES

1.
 

"C
li
ma
ti
c 

Su
mm
ar
y 

of
 t

he
 U

ni
te
d 

St
at
es
, 

Su
pp
le
me
nt
 f

or
 1

95
1 

th
ro
ug
h 

19
60
, 

Ha
wa
ii
 a

nd
 P

ac
if
ic
",
 U

.S
. 

De
pa
rt
me
nt
 o

f 
Co
m-

me
rc
e,
 W
ea
th
er
 B
ur
ea
u,
 W
as
hi
ng
to
n,
 D
.C
.,
 1
96
5.
 

2.
 

Co
mp
il
at
io
n 

of
 
Ai
r 

Po
ll
ut
an
t 

Em
is
si
on
 
Fa
ct
or
s,
 
Vo
lu
me
 
I:
 

St
at
io
na
ry
 P

oi
nt
 a

nd
 A

re
a 

So
ur
ce
s,
 F

if
th
 E

di
ti
on
, 

AP
-4
2,
 U

.S
. 

En
vi
ro
nm
en
ta
l 

Pr
ot
ec
ti
on
 A

ge
nc
y,
 R

es
ea
rc
h 

Tr
ia
ng
le
 P

ar
k,
 N

C,
 

Ja
nu
ar
y 
19
95
. 

3.
 

St
at
e 

of
 H

aw
ai
i.
  

Ha
wa
ii
 A

dm
in
is
tr
at
iv
e 

Ru
le
s,
 C

ha
pt
er
 1

1-
60
, 

Ai
r 
Po
ll
ut
io
n 
Co
nt
ro
l.
 

4.
 

He
lb
er
, 

Ha
st
er
t 

& 
Fe
e,
 K

ah
al
u’
u 

Ma
 K

ai
 P

ro
je
ct
, 

En
vi
ro
nm
en
ta
l 

As
se
ss
me
nt
 

Pr
e-
As
se
ss
me
nt
 

Co
ns
ul
ta
ti
on
 

Pa
ck
ag
e,
 

Dr
af
t,
 

Oc
to
be
r 
20
13
. 
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at
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 D
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G

en
er

al
 C

on
st

ru
ct

io
n 

S
ta

ge
s 

an
d 

A
nt

ic
ip

at
ed

 E
qu

ip
m

en
t 

T
ab

le
 7

 
C

on
st

ru
ct

io
n 

N
oi

se
 A

na
ly

si
s 

R
es

ul
ts

 

T
ab

le
 8

 
C

on
st

ru
ct

io
n 

N
oi

se
 S

ou
rc

e 
C

on
tr

ol
 M

et
ho

ds
 

L
IS

T
 O

F
 F

IG
U

R
E

S
 

F
ig

ur
e 

1 
H

aw
ai

i M
ax

im
um

 P
er

m
is

si
bl

e 
S

ou
nd

 L
ev

el
s 

fo
r 

V
ar

io
us

 Z
on

in
g 

D
is

tr
ic

ts
 

F
ig

ur
e 

2 
S

ite
 P

la
n 

an
d 

N
oi

se
 M

ea
su

re
m

en
t L

oc
at

io
ns

 

F
ig

ur
e 

3 
Lo

ng
 T

er
m

 N
oi

se
 M

ea
su

re
m

en
ts

 –
 L

oc
at

io
n 

L1
 

F
ig

ur
e 

4 
Lo

ng
 T

er
m

 N
oi

se
 M

ea
su

re
m

en
ts

 –
 L

oc
at

io
n 

L2
 

F
ig

ur
e 

5 
P

ro
je

ct
ed

 M
ax

im
um

 S
ou

nd
 L

ev
el

 C
on

to
ur

s 
du

e 
to

 B
ui

ld
in

g 
D

em
ol

iti
on

 A
ct

iv
iti

es
 

F
ig

ur
e 

6 
P

ro
je

ct
ed

 M
ax

im
um

 S
ou

nd
 L

ev
el

 C
on

to
ur

s 
du

e 
to

 S
ite

 D
em

ol
iti

on
 A

ct
iv

iti
es

 

L
IS

T
 O

F
 A

P
P

E
N

D
IC

E
S

 

A
pp

en
di

x 
A

 
A

co
us

tic
 T

er
m

in
ol

og
y 

A
pp

en
di

x 
B

 
P

ho
to

gr
ap

hs
 a

t P
ro

je
ct

 S
ite
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P

ag
e 

1

1
.0

 
E

X
E

C
U

T
IV

E
 S

U
M

M
A

R
Y

 

1
.1

T
he

 K
ah

al
u’

u 
M

a 
K

ai
 p

ro
je

ct
 is

 lo
ca

te
d 

on
 th

e 
K

ah
al

u’
u 

co
as

tli
ne

 o
f t

he
 Is

la
nd

 o
f H

aw
ai

i 
so

ut
h 

of
 K

ah
al

u’
u 

B
ay

.  
T

he
 p

ro
je

ct
 s

ite
 c

on
si

st
s 

of
 n

ea
rly

 2
3 

ac
re

s 
bo

rd
er

ed
 b

y 
K

ah
al

u’
u 

B
ay

, A
li’

i D
riv

e,
 a

nd
 th

e 
K

ea
uh

ou
-K

on
a 

S
ur

f a
nd

 R
ac

qu
et

 C
lu

b.
  T

he
 p

ur
po

se
 o

f t
he

 p
ro

je
ct

 
is

 to
 p

ro
vi

de
 a

 n
ew

 e
du

ca
tio

na
l c

om
pl

ex
 a

nd
 c

ul
tu

ra
l c

en
te

r 
on

 th
e 

si
te

 o
f t

he
 fo

rm
er

 
K

ea
uh

ou
 B

ea
ch

 R
es

or
t p

ro
pe

rt
y.

  T
hi

s 
as

se
ss

m
en

t f
oc

us
es

 o
n 

ev
al

ua
tin

g 
no

is
e 

im
pa

ct
s 

du
e 

to
 th

e 
de

m
ol

iti
on

 a
ct

iv
iti

es
 o

f t
he

 e
xi

st
in

g 
ho

te
l s

tr
uc

tu
re

s 
an

d 
si

te
 fe

at
ur

es
. 

1
.2

A
m

bi
en

t n
oi

se
 le

ve
l m

ea
su

re
m

en
ts

 w
er

e 
co

nd
uc

te
d 

at
 th

e 
no

rt
h 

an
d 

so
ut

h 
en

ds
 o

f t
he

 
pr

oj
ec

t s
ite

 n
ea

r 
th

e 
K

ah
al

u’
u 

B
ea

ch
 P

ar
k 

an
d 

th
e 

K
ea

uh
ou

-K
on

a 
S

ur
f a

nd
 R

ac
qu

et
 C

lu
b,

 
re

sp
ec

tiv
el

y.
  T

he
 a

m
bi

en
t s

ou
nd

 le
ve

ls
 n

ea
r 

th
e 

R
ac

qu
et

 C
lu

b 
ar

e 
ty

pi
ca

l o
f a

 r
ur

al
 

en
vi

ro
nm

en
t a

nd
 v

ar
y 

w
ith

 th
e 

tim
e 

of
 d

ay
 b

as
ed

 o
n 

en
vi

ro
nm

en
ta

l n
oi

se
 s

ou
rc

es
 (

su
ch

 a
s 

bi
rd

s)
 a

nd
 to

 a
 le

ss
er

 e
xt

en
t, 

ve
hi

cu
la

r 
tr

af
fic

 v
ol

um
es

.  
T

he
 a

m
bi

en
t s

ou
nd

 le
ve

ls
 n

ea
r 

th
e 

be
ac

h 
pa

rk
 fl

uc
tu

at
e 

ba
se

d 
on

 e
nv

iro
nm

en
ta

l n
oi

se
 s

ou
rc

es
 a

s 
w

el
l a

s 
no

is
es

 fr
om

 th
e 

pa
rk

 
us

er
s 

at
 th

e 
be

ac
h 

an
d 

in
 th

e 
pa

rk
in

g 
lo

t. 
 D

ay
tim

e 
no

is
e 

le
ve

ls
 m

ea
su

re
d 

at
 th

e 
pr

oj
ec

t s
ite

 
ra

ng
e 

fr
om

 4
8 

A
-w

ei
gh

te
d 

de
ci

be
ls

 (
dB

A
) 

to
 6

4 
dB

A
 a

nd
 n

ig
ht

tim
e 

le
ve

ls
 r

an
ge

 fr
om

 4
4 

dB
A

 to
 5

6 
dB

A
.  

T
he

 a
ve

ra
ge

 d
ay

-n
ig

ht
 le

ve
l, 

L d
n,

 o
n 

th
e 

pr
oj

ec
t s

ite
 is

 5
8 

dB
A

.  
 

1
.3

C
on

st
ru

ct
io

n 
no

is
es

 fr
om

 th
e 

de
m

ol
iti

on
 o

f t
he

 K
ea

uh
ou

 B
ea

ch
 R

es
or

t B
ui

ld
in

gs
, a

nd
 o

th
er

 
si

te
 d

em
ol

iti
on

 w
or

k 
m

us
t c

om
pl

y 
w

ith
 th

e 
H

aw
ai

‘i 
D

ep
ar

tm
en

t o
f H

ea
lth

 (
D

O
H

) 
C

om
m

un
ity

 
N

oi
se

 C
on

tr
ol

 R
ul

e,
 w

hi
ch

 s
tip

ul
at

es
 m

ax
im

um
 p

er
m

is
si

bl
e 

no
is

e 
lim

its
 a

t t
he

 p
ro

pe
rt

y 
lin

e.
  

H
ow

ev
er

, n
oi

se
 le

ve
ls

 d
ur

in
g 

co
ns

tr
uc

tio
n 

ar
e 

ex
pe

ct
ed

 to
 e

xc
ee

d 
th

es
e 

m
ax

im
um

 
pe

rm
is

si
bl

e 
no

is
e 

lim
its

 a
nd

 a
 p

er
m

it 
m

us
t b

e 
ob

ta
in

ed
 fr

om
 th

e 
D

O
H

 to
 a

llo
w

 th
e 

op
er

at
io

n 
of

 c
on

st
ru

ct
io

n 
eq

ui
pm

en
t. 

  

1
.4

T
he

 r
ed

ev
el

op
m

en
t o

f t
he

 p
ro

je
ct

 s
ite

 fr
om

 r
es

or
t t

o 
an

 e
du

ca
tio

na
l c

om
pl

ex
 a

nd
 c

ul
tu

ra
l 

ce
nt

er
 w

ill
 in

vo
lv

e 
se

ve
ra

l s
ta

ge
s 

of
 c

on
st

ru
ct

io
n,

 in
cl

ud
in

g 
es

ta
bl

is
hi

ng
 “

B
es

t M
an

ag
em

en
t 

P
ra

ct
ic

es
”,

 a
ba

te
m

en
t o

f t
he

 h
ot

el
 a

nd
 o

th
er

 b
ui

ld
in

gs
 (

in
cl

ud
in

g 
so

ft 
de

m
ol

iti
on

),
 d

em
ol

iti
on

 
of

 th
e 

bu
ild

in
gs

, a
nd

 s
ite

 d
em

ol
iti

on
 in

cl
ud

in
g 

fin
is

h 
gr

ad
in

g 
an

d 
la

nd
sc

ap
in

g.
  E

ac
h 

of
 

th
es

e 
ge

ne
ra

l s
ta

ge
s 

ut
ili

ze
s 

va
rio

us
 ty

pe
s 

of
 c

on
st

ru
ct

io
n 

eq
ui

pm
en

t. 
 P

ne
um

at
ic

 
ja

ck
ha

m
m

er
s 

ar
e 

an
tic

ip
at

ed
 d

ur
in

g 
th

e 
bu

ild
in

g 
de

m
ol

iti
on

 s
ta

ge
 a

nd
 h

ea
vy

 e
ar

th
 m

ov
in

g 
eq

ui
pm

en
t w

ill
 b

e 
us

ed
 d

ur
in

g 
th

e 
si

te
 d

em
ol

iti
on

 s
ta

ge
.  

T
he

 a
ct

ua
l s

ou
nd

 le
ve

ls
 th

at
 w

ill
 

be
 e

xp
er

ie
nc

ed
 in

 th
e 

vi
ci

ni
ty

 o
f t

he
 p

ro
je

ct
 s

ite
 w

ill
 v

ar
y 

gr
ea

tly
 d

ur
in

g 
th

e 
pr

oj
ec

t a
nd

 a
re

 a
 

fu
nc

tio
n 

of
 th

e 
di

st
an

ce
 fr

om
 th

e 
no

is
e 

so
ur

ce
, t

he
 d

ur
at

io
n 

of
 th

e 
co

ns
tr

uc
tio

n 
ac

tiv
iti

es
, 

an
d 

th
e 

nu
m

be
r 

of
 p

ie
ce

s 
of

 e
qu

ip
m

en
t u

se
d.

  C
on

st
ru

ct
io

n 
no

is
e 

le
ve

ls
 w

er
e 

pr
ed

ic
te

d 
us

in
g 

a 
no

is
e 

m
od

el
in

g 
so

ftw
ar

e 
at

 n
oi

se
 r

ec
ep

to
r 

lo
ca

tio
ns

 lo
ca

te
d 

ad
ja

ce
nt

 to
 th

e 
pr

oj
ec

t 
si

te
 in

cl
ud

in
g 

K
ah

al
u’

u 
B

ea
ch

 P
ar

k,
 K

ah
al

u’
u 

B
ay

 V
ill

as
, B

ea
ch

 V
ill

as
 a

t K
ah

al
u’

u,
 

K
ea

uh
ou

-K
on

a 
S

ur
f &

 R
ac

qu
et

 C
lu

b,
 a

nd
 N

a 
H

al
e 

K
ea

uh
ou

.  
 

1
.5

It 
is

 a
nt

ic
ip

at
ed

 th
at

 c
on

st
ru

ct
io

n 
no

is
e 

le
ve

ls
 w

ill
 e

xc
ee

d 
th

e 
ex

is
tin

g 
am

bi
en

t n
oi

se
 le

ve
l a

t 
th

e 
re

ce
pt

or
 lo

ca
tio

ns
 c

lo
se

st
 to

 th
e 

si
te

.  
In

te
rm

itt
en

t c
on

st
ru

ct
io

n 
no

is
es

 w
ill

 b
e 

cl
ea

rly
 

au
di

bl
e,

 e
sp

ec
ia

lly
 d

ur
in

g 
th

e 
bu

ild
in

g 
an

d 
si

te
 d

em
ol

iti
on

 s
ta

ge
s.

  N
on

e 
of

 th
e 

in
tr

ud
in

g 
no

is
e 

w
ou

ld
 b

e 
hi

gh
 e

no
ug

h 
to

 c
au

se
 h

ea
rin

g 
lo

ss
 fo

r 
th

e 
ne

ar
by

 r
es

id
en

ts
 o

r 
pa

rk
 u

se
rs

.  
H

ow
ev

er
, p

eo
pl

e 
m

ay
 n

ee
d 

to
 r

ai
se

 th
ei

r 
vo

ic
e 

or
 r

ed
uc

e 
th

e 
ta

lk
er

-t
o-

lis
te

ne
r 

di
st

an
ce

 in
 

or
de

r 
to

 c
om

m
un

ic
at

e 
ef

fe
ct

iv
el

y.
  T

he
 s

ev
er

ity
 o

f t
he

 s
pe

ec
h 

in
te

rf
er

en
ce

 w
ill

 d
ep

en
d 

on
 

ho
w

 c
lo

se
 th

e 
re

si
de

nt
s 

or
 p

ar
k 

us
er

s 
ar

e 
to

 th
e 

pr
oj

ec
t s

ite
 a

s 
w

el
l a

s 
th

e 
lo

ca
tio

n 
of

 th
e 

co
ns

tr
uc

tio
n 

ac
tiv

iti
es

.  
A

lth
ou

gh
 th

is
 n

oi
se

 d
is

ru
pt

io
n 

w
ou

ld
 li

ke
ly

 o
cc

ur
 o

ve
r 

th
e 

du
ra

tio
n 

of
 

th
e 

pr
oj

ec
t’s

 c
on

st
ru

ct
io

n,
 th

e 
im

pa
ct

 o
f t

he
se

 d
is

ru
pt

io
ns

 a
re

 m
in

or
 a

nd
 o

f a
 s

ho
rt

 te
rm

 
du

ra
tio

n.
 

1
.6

N
oi

se
 m

iti
ga

tio
n 

fo
r 

co
ns

tr
uc

tio
n 

ac
tiv

iti
es

 s
ho

ul
d 

be
 a

dd
re

ss
ed

 u
si

ng
 g

oo
d 

m
an

ag
em

en
t 

pr
ac

tic
es

 to
 c

on
tr

ol
 th

e 
no

is
e 

so
ur

ce
.  

S
ou

rc
e 

co
nt

ro
l m

et
ho

ds
 in

cl
ud

e 
sc

he
du

lin
g,

 
eq

ui
pm

en
t s

el
ec

tio
n,

 r
et

ro
fit

tin
g 

eq
ui

pm
en

t w
ith

 m
uf

fle
rs

 o
r 

en
cl

os
ur

es
, a

nd
 r

eg
ul

ar
 

m
ai

nt
en

an
ce

 o
f e

qu
ip

m
en

t. 
 P

at
h 

co
nt

ro
l m

ea
su

re
s 

in
cl

ud
e 

te
m

po
ra

ry
 n

oi
se

 b
ar

rie
rs

 o
r 

th
e 

no
is

e 
m

on
ito

rin
g 

sy
st

em
 d

ur
in

g 
ac

tiv
iti

es
 lo

ca
te

d 
cl

os
e 

to
 th

e 
pr

op
er

ty
 li

ne
. 
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P

ag
e 

2

2
.0

 
P

R
O

J
E

C
T

 D
E

S
C

R
IP

T
IO

N
 

T
he

 K
ah

al
u’

u 
M

a 
K

ai
 p

ro
je

ct
 is

 lo
ca

te
d 

on
 th

e 
K

ah
al

u’
u 

co
as

tli
ne

 o
f t

he
 Is

la
nd

 o
f H

aw
ai

i s
ou

th
 o

f 
K

ah
al

u’
u 

B
ay

.  
T

he
 p

ro
je

ct
 s

ite
 c

on
si

st
s 

of
 n

ea
rly

 2
3 

ac
re

s 
bo

rd
er

ed
 b

y 
K

ah
al

u’
u 

B
ay

, A
li’

i D
riv

e,
 

an
d 

th
e 

K
ea

uh
ou

-K
on

a 
S

ur
f a

nd
 R

ac
qu

et
 C

lu
b.

  T
he

 p
ur

po
se

 o
f t

he
 p

ro
je

ct
 is

 to
 p

ro
vi

de
 a

 n
ew

 
ed

uc
at

io
na

l c
om

pl
ex

 a
nd

 c
ul

tu
ra

l c
en

te
r 

on
 th

e 
si

te
 o

f t
he

 fo
rm

er
 K

ea
uh

ou
 B

ea
ch

 R
es

or
t p

ro
pe

rt
y 

an
d 

K
on

a 
La

go
on

s 
H

ot
el

.  
W

hi
le

 th
e 

m
ai

n 
co

m
po

ne
nt

s 
of

 th
e 

pr
oj

ec
t c

on
si

st
 o

f t
he

 d
em

ol
iti

on
 o

f t
he

 
ex

is
tin

g 
ho

te
l s

tr
uc

tu
re

s 
an

d 
si

te
 fe

at
ur

es
, c

on
st

ru
ct

io
n 

of
 th

e 
ed

uc
at

io
na

l c
om

pl
ex

 a
nd

 c
ul

tu
ra

l 
ce

nt
er

, a
nd

 la
nd

sc
ap

e 
re

st
or

at
io

n,
 th

is
 a

ss
es

sm
en

t f
oc

us
es

 o
n 

ev
al

ua
tin

g 
no

is
e 

im
pa

ct
s 

du
e 

to
 th

e 
de

m
ol

iti
on

 a
ct

iv
iti

es
. 

3
.0

 
N

O
IS

E
 S

T
A

N
D

A
R

D
S

 

V
ar

io
us

 lo
ca

l a
nd

 fe
de

ra
l a

ge
nc

ie
s 

ha
ve

 e
st

ab
lis

he
d 

gu
id

el
in

es
 a

nd
 s

ta
nd

ar
ds

 fo
r 

as
se

ss
in

g 
en

vi
ro

nm
en

ta
l n

oi
se

 im
pa

ct
s 

an
d 

se
t n

oi
se

 li
m

its
 a

s 
a 

fu
nc

tio
n 

of
 la

nd
 u

se
.  

A
 b

rie
f d

es
cr

ip
tio

n 
of

 
co

m
m

on
 a

co
us

tic
 te

rm
in

ol
og

y 
us

ed
 in

 th
es

e 
gu

id
el

in
es

 a
nd

 s
ta

nd
ar

ds
 is

 p
re

se
nt

ed
 in

 A
pp

en
di

x 
A

. 

3
.1

 
S

ta
te

 o
f 

H
a
w

a
ii
, 
C

o
m

m
u

n
it

y
 N

o
is

e
 C

o
n

tr
o

l 
(D

O
H

) 

T
he

 S
ta

te
 o

f H
aw

ai
i C

om
m

un
ity

 N
oi

se
 C

on
tr

ol
 R

ul
e 

[R
ef

er
en

ce
 1

] d
ef

in
es

 th
re

e 
cl

as
se

s 
of

 
zo

ni
ng

 d
is

tr
ic

ts
 a

nd
 s

pe
ci

fie
s 

co
rr

es
po

nd
in

g 
m

ax
im

um
 p

er
m

is
si

bl
e 

so
un

d 
le

ve
ls

 d
ue

 to
 

st
at

io
na

ry
 n

oi
se

 s
ou

rc
es

 s
uc

h 
as

 a
ir-

co
nd

iti
on

in
g 

un
its

, e
xh

au
st

 s
ys

te
m

s,
 g

en
er

at
or

s,
 

co
m

pr
es

so
rs

, p
um

ps
, e

tc
.  

T
he

 C
om

m
un

ity
 N

oi
se

 C
on

tr
ol

 R
ul
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d 
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ar
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e 
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he
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nd

 o
f t

he
 p

ro
pe

rt
y,

 a
nd
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ve
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un
g 
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 th

e 
m
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 e
nd

 o
f t
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 K

ea
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ea
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rt

 S
tr
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n 
th

e 
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im
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 o
f t
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 p

ro
pe

rt
y,
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e 
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 e
xt

en
d 
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 b

ey
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e 
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lt 

be
nc

h 
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 b
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nd
ed

 b
y 
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g 

in
 m
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sh

y 
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tu
ar

in
e 
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bi

ta
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. A
lo

ng
 

th
e 

so
ut

he
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 e
nd

 o
f t

he
 p

ro
pe

rt
y,

 th
e 

be
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h 
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sa
pp
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, a
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 th
e 

sh
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el
in

e 
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is

ts
 o

f a
 s

te
ep

ly
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in
g 
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ar
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 s

an
d 
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(F

ig
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-1
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.  
 Th

e 
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c 
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h 
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rm

in
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ep
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m
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el
y 
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m
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sa
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 o
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 b
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at
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e 
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 m
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e 
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 c
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s 
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m
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 c
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g 

m
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t c
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 p
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d 
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g 
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e 
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pr
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e 
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c 
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 r
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c 
bo
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e 
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 o
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hi
s 

ne
ar

sh
or
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e 
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t p
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lly
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d 
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 fr
om

 b
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w
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 c
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e 
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en
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m
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d 
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of

 P
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ite
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tu
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y 
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 c
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oc
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a.

 T
he

se
 s

pe
ci

es
 a

nd
 g

ro
w

th
 

KA
M

EH
A

M
EH

A
 S

C
H

O
O

LS
 -

 K
A

H
A

LU
‘U

 M
A

 K
A

I  
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  
   

   
   

   
   

   
   

   
   

   
  P

A
G

E 
11

 
M

A
RI

N
E 

EN
VI

RO
N

M
EN

TA
L 

A
SS

ES
SM

EN
T 

fo
rm

s 
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h 
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re
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 p
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lly
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o 
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h 

fo
r 
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os

t o
th

er
 s

pe
ci

es
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pa
rt

ic
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ar
ly

 d
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e 
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.  

 Se
aw

ar
d 

of
 th

e 
ne
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e 

bo
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de
r 
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ne

, b
ot

to
m

 s
tr

uc
tu

re
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 c
om
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se

d 
pr

ed
om

in
an

tly
 o

f a
 w

id
e,

 
ge

nt
ly

 s
lo

pi
ng

 r
ee

f b
en
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, o

r 
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 c
om

po
se

d 
pr

im
ar
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 o

f a
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re
te

d 
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lo
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se
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l s
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f a
 s

in
gl

e 
ge

ne
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 o
f c

or
al

 (P
or

ite
s 

lo
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, P

. l
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ea
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nd
 P

. e
ve
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an

ni
) 

(F
ig

ur
es

 1
1-

12
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Se
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l c

ol
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w
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e 
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p 

to
 3

 m
 in

 d
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m
et
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, s
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st
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an
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ge
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n 
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e 
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 c
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 (F

ig
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r 

pa
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ef
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, c
ol
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 P
. l
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m
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ge
d 
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ge

th
er

, c
re

at
in

g 
fu

se
d 

“s
up
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-c

ol
on

ie
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 c
om
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y 
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r 
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e 
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ef
 s

ur
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r 
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un
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s 
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e 

m
et

er
s 
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ig

ur
es

 1
1-

12
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 th
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e 
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er
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, a
nd

 s
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e 
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ra
ta
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un
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e 
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 p
ro
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de
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 id
ea

l 
lo
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le
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r 
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tio
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of
 r

ee
f c

or
al

s,
 a

nd
 th

e 
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e 
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 o
f i
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ua

l c
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an

d 
N

ea
r 
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m
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et

e 
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ve
r 

of
 th

e 
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ur
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 w
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vi
ng

 c
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s 
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s 
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at
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e 
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e 
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e 
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n 

m
an

y 
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de

s.
 A
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a 
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lt,
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e 
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en
tia

lly
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im
ax

 c
om

m
un

ity
 w

ith
 n

ea
r 

co
m

pl
et

e 
co

ve
ra

ge
 b

y 
a 

si
ng

le
 c

om
pe

tit
iv

el
y 

su
pe

rio
r 

sp
ec

ie
s.

 
ge

ne
ra

lly
 th

e 
w

id
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t a
ss

or
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en
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f s
pe

ci
es

 a
nd

 g
ro

w
th
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rm

s 
ar

e 
en

co
un

te
re

d 
in

 th
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 r
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io
n.

   
 A

t t
he

 o
ut

er
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ou
nd

ar
y 

of
 th

e 
re

ef
 p

la
tfo

rm
 b

ot
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m
 c
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po

si
tio

n 
gr
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 in
to
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 s

te
ep
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lo
pi

ng
 s

he
lf 

br
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k 
at

 a
 d

ep
th

 o
f a

pp
ro
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m

at
el
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20

 m
 (6

6 
fe

et
). 

A
bo

ve
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nd
 b

el
ow

 th
e 

sh
el

f b
re
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, b

ot
to

m
 

co
ve

r 
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 a
 m
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 o

f l
ar

ge
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be
d 

co
lo

ni
es

 o
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. l
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at
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 a
nd
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n 

in
te

rc
on

ne
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ed
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ew

or
k 

co
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is
tin

g 
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 c
ol

on
ie

s 
of

 P
or

ite
s 

co
m

pr
es

sa
 (f

in
ge

r 
co

ra
l) 

(F
ig

ur
e2

 1
2-

13
). 
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e 
m
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s 
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ng
er

 c
or

al
 e

xt
en

d 
in
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 th

e 
ru
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le

 a
nd

 s
an

d 
pl

ai
ns

 a
t a

 d
ep

th
 o

f a
bo

ut
 2

5 
m

 (8
0 

fe
et

). 
O

f i
nt

er
es

t i
s 

th
at

 th
e 

en
tir

e 
re

ef
 p

la
tfo

rm
, i

nc
lu

di
ng

 b
ot

h 
th

e 
re

ef
 p

la
tfo

rm
 a

nd
 th

e 
re

ef
 s

lo
pe

 z
on

es
 s

ho
w

 n
o 

ev
id

en
ce

 o
f 

re
ce

nt
 d

am
ag

in
g 

ef
fe

ct
s 

of
 s

to
rm

 w
av

es
, a

nd
 a

s 
a 

re
su

lt 
ar

e 
es

se
nt

ia
lly

 c
om

pl
et

el
y 

co
ve

re
d 

w
ith
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in
g 

co
ra

l c
ol

on
ie

s.
 A

s 
no

 m
aj

or
 s

to
rm

 e
ve

nt
s 
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ve

 o
cc

ur
re

d 
in

 H
aw

ai
i s

in
ce

 H
ur

ric
an

e 
In

ik
i i

n 
19

92
, a

bo
ut

 1
9 

ye
ar

s 
ag

o,
 c

or
al

 c
om

m
un

iti
es

 h
av

e 
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d 
a 

ch
an

ce
 to

 p
ro

ce
ed

 to
w

ar
d 

a 
cl

im
ax

 
su

cc
es

si
on

al
 s

ta
ge

, w
hi

ch
 c

an
 b

e 
co
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id

er
ed

 n
ea

rly
 c

om
pl

et
e 

at
 th

e 
pr

es
en

t t
im

e.
  

 Bi
ot
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 c
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po

si
tio

n 
of

 th
e 

tid
ep

oo
ls
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w
ed

 a
 m

ar
ke

d 
gr

ad
at

io
n 

fr
om

 th
e 

la
nd

w
ar

d 
to
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ea

w
ar

d 
re

gi
on

s.
 T

he
 la

nd
w

ar
d 

ar
ea

s,
 in

cl
ud

in
g 

th
e 

la
rg

e 
op

en
 p

oo
l f

or
m

in
g 

th
e 

la
go

on
 fr

on
tin

g 
th

e 
Ke

au
ho

u 
Be

ac
h 

Re
so

rt
 s

tr
uc

tu
re

 a
re

 e
ss

en
tia

lly
 b

ar
re

n 
of

 m
ac

ro
be

nt
ho

s,
 w

ith
 b

ot
to

m
 c

om
po

si
tio

n 
co

ns
is

tin
g 

of
 b

ar
e 

ro
ck

s,
 a

nd
 a

 la
ye

r 
of

 fi
ne

 s
ed

im
en

t (
Fi

gu
re

s 
7 

an
d 

8)
. T

hi
s 

ba
rr

en
 a

re
a 

co
rr

es
po

nd
s 

to
 th

e 
lo

ca
tio

ns
 o

f w
at

er
 s
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pl

in
g 

tr
an

se
ct

 2
 w

he
re

 s
al

in
ity
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 d
ep

re
ss

ed
 a

t i
nl

an
d 

di
st

an
ce

s 
gr

ea
te

r 
th

an
 a

pp
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m

at
el

y 
10

0 
m

 fr
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 th
e 
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or

el
in

e.
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im
ila

r 
ba
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en
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de
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s 
w
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e 
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re
d 
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ra
ns
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t 1
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n 
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l d
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e 
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re
.  

 A
t t
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m
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e 

ce
nt
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f t
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al
t b

en
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, c
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al
s 
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n 
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pe
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in
g 

in
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ith

 
in
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ng
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en

si
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 d
is

ta
nc

e 
se
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ar

d.
 T

he
 p

re
do

m
in

an
t c

or
al

s 
in
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e 

tid
ep

oo
ls

 w
er

e 
Po

rit
es

 
lo
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ta

, P
. l

ut
ea

, a
nd

 P
oc

ill
op

or
a 

m
ea

nd
rin

a.
 O

th
er

 s
pe

ci
es

 o
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er
ve

d 
in

 ti
de

po
ol

s 
w

as
 M

on
tip

or
a 

fla
be
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te

, M
. p

at
ul

a 
an

d 
Pa

vo
na

 v
ar

ia
ns

. O
f n

ot
e 

w
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 th
e 
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en
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f s
ev

er
al

 d
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ut
 s
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d 
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” 
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 c
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 c
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or

ite
s 
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e 
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e 
w

at
er

 d
ep
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e 
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w
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n 

le
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 th
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 m
et

er
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w

in
g 

co
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ls
 a

re
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es
tr

ic
te

d 
in
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ar
d 
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, 

w
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e 

to
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 o
f t

he
 c
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ie
s 
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d 
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y 

fr
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e 
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t, 
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r 
an

d 
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gh
 

te
m

pe
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tu
re

s.
 H

ow
ev

er
, l

at
er

al
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ro
w
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 o

f t
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 c
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ie
s 
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nt

in
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in

g 
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e 
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ar
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tic
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co
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es
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al
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id
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 d
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ce

nt
er
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, p
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 d
ia
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ur
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an
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ro
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e 
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er
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ed
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 c
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ra
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 d
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 d
ep
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 o
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w
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 b
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f m
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 c
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on

iz
at

io
n 

by
 m

ar
in

e 
or

ga
ni

sm
s 

m
ay

 b
e 

th
e 

pr
ep

on
de

ra
nc

e 
of

 s
of

t m
ud

dy
 fl

oo
rs

 o
f t

he
 ti

de
po

ol
s.

  
 2.

 Q
ua

nt
ita

tiv
e 

A
na

ly
si

s 
of

 C
or

al
 R

ee
f 

C
om

m
un

ity
 S

tr
uc

tu
re

 
 Ta

bl
e 

5 
sh

ow
s 

a 
su

m
m

ar
y 

of
 th

e 
da

ta
 g

en
er

at
ed

 fr
om

 a
na

ly
si

s 
of

 th
e 

ca
lib

ra
tio

n 
va

lid
at

io
n 

si
te

s 
sh

ow
n 

in
 F

ig
ur

e 
14

. A
pp

en
di

x 
A

 s
ho

w
s 

ca
l/

va
l c

ou
nt

s 
fr

om
 e

ac
h 

ph
ot

oq
ua

dr
at

, w
hi

le
 A

pp
en

di
x 

B 
sh

ow
s 

al
l p

ho
to

qu
ad

ra
ts

 th
at

 m
ak

e 
up

 th
e 

ca
l/

va
l d

at
a 

se
t. 

Ei
gh

t s
pe

ci
es

 o
f c

or
al

 w
er

e 
id

en
tif

ie
d 

in
 p

ho
to

-q
ua

dr
at

s 
ta

ke
n 

at
 th

e 
ca

l/
va

l s
ite

s,
 w

ith
 a

 to
ta

l c
or

al
 c

ov
er

 o
f t

he
 b

ot
to

m
 o

f a
bo

ut
 5

8%
. 

C
on

si
de

rin
g 

in
di

vi
du

al
 s

pe
ci

es
, P

or
ite

s 
lo

ba
ta

 c
om

pr
is

ed
 th

e 
hi

gh
es

t c
ov

er
 (3

4%
 b

ot
to

m
 c

ov
er

, 
58

%
 c

or
al

 c
ov

er
), 

w
hi

le
 P

or
ite

s 
co

m
pr

es
sa

 a
cc

ou
nt

ed
 fo

r 
15

%
 o

f b
ot

to
m

 c
ov

er
 a

nd
 2

6%
 o

f c
or

al
 

co
ve

r.
 T

he
 th

ird
 m

os
t a

bu
nd

an
t s

pe
ci

es
 w

as
 P

or
ite

s 
lu

te
a,

 a
cc

ou
nt

in
g 

fo
r 

9%
 o

f b
ot

to
m

 c
ov

er
 a

nd
 

15
%

 o
f c

or
al

 c
ov

er
. H

en
ce

, t
he

se
 th

re
e 

sp
ec

ie
s 

of
 P

or
ite

s,
 w

hi
ch

 a
re

 ty
pi

ca
lly

 th
e 

m
os

t a
bu

nd
an

t 
on

 a
ll 

H
aw

ai
ia

n 
re

ef
s,

 a
cc

ou
nt

ed
 fo

r 
ab

ou
t 5

7%
 o

f b
ot

to
m

 c
ov

er
 a

nd
 9

8%
 o

f c
or

al
 c

ov
er

. W
he

n 
co

ns
id

er
in

g 
no

n-
co

ra
l b

ot
to

m
 c

ov
er

, t
he

 m
os

t a
bu

nd
an

t c
la

ss
es

 w
er

e 
ba

re
 li

m
es

to
ne

 (2
1%

), 
ru

bb
le

 (1
0%

) a
nd

 c
ru

st
os

e 
co

ra
lli

ne
 a

lg
ae

 (2
.6

%
). 

In
 to

ta
l, 

ab
ou

t 4
2%

 o
f t

he
 b

ot
to

m
 c

ov
er

 in
 th

e 
ph

ot
o-

qu
ad

ra
ts

 c
on

si
st

ed
 o

f n
on

-c
or

al
 c

la
ss

es
, w

hi
le

 a
bo

ut
 5

8%
 c

on
si

st
ed

 o
f l

iv
in

g 
co

ra
l (

Ta
bl

e 
5)

. 
 Ta

bl
e 

6 
sh

ow
s 

qu
an

tit
at

iv
e 

es
tim

at
es

 o
f r

ee
f c

om
m

un
ity

 s
tr

uc
tu

re
 b

as
ed

 o
n 

th
e 

cl
as

si
fic

at
io

n 
sc

he
m

e 
ge

ne
ra

te
d 

by
 c

on
ve

rt
in

g 
th

e 
sp

ec
tr

al
 s

ig
na

tu
re

s 
of

 s
at

el
lit

e 
im

ag
es

 in
to

 c
la

ss
es

 o
f c

or
al

 
co

ve
r.

 T
he

 le
ft 

fr
am

e 
of

 T
ab

le
 6

 s
ho

w
s 

th
e 

ar
ea

 c
ov

er
ag

e 
(in

 s
qu

ar
e 

m
et

er
s)

 o
f e

ac
h 

of
 th

e 
se

ve
n 

cl
as

se
s 

of
 c

or
al

 c
ov

er
. T

he
 r

ig
ht

 fr
am

e 
sh

ow
s 

ho
w

 th
e 

ar
ea

 o
f e

ac
h 

cl
as

s 
co

nv
er

ts
 to

 p
er

ce
nt

ag
e 

of
 b

ot
to

m
 c

ov
er

. F
ig

ur
e 

15
 is

 a
 m

ap
 c

ol
or

-c
od

ed
 to

 s
ho

w
 s

ev
en

 c
om

bi
na

tio
ns

 o
f t

he
 c

or
al

 
ab

un
da

nc
e 

cl
as

se
s 

sh
ow

n 
in

 T
ab

le
 6

.  
 O

f t
he

 to
ta

l m
ap

pe
d 

ar
ea

 o
f a

bo
ut

 1
.6

 m
ill

io
n 

sq
ua

re
 m

et
er

s 
(3

87
 a

cr
es

), 
th

e 
la

rg
es

t s
in

gl
e 

bo
tto

m
 c

ov
er

 ty
pe

 c
on

si
st

s 
of

 c
or

al
 c

ov
er

 o
f 7

0-
90

%
 o

f b
ot

to
m

 c
ov

er
, c

om
pr

is
in

g 
ab

ou
t 5

7%
 o

f 
th

e 
ar

ea
. T

he
 n

ex
t m

os
t a

bu
nd

an
t s

iz
e 

cl
as

s 
is

 1
0-

30
%

 c
or

al
 c

ov
er

 w
hi

ch
 o

cc
up

ie
s 

ab
ou

t 1
4%

 o
f 

th
e 

bo
tto

m
. T

he
 c

la
ss

 o
f b

ot
to

m
 c

ov
er

 c
on

ta
in

in
g 

no
 c

or
al

 o
cc

up
ie

s 
on

ly
 a

bo
ut

 2
.7

6%
 o

f t
he

 
bo

tto
m

, w
hi

le
 th

e 
hi

gh
es

t c
ov

er
 c

la
ss

 o
f 9

0-
10

0%
 c

ov
er

 o
cc

up
ie

s 
ab

ou
t 5

%
 o

f t
he

 b
ot

to
m

.  
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  P

A
G

E 
13

 
M

A
RI

N
E 

EN
VI

RO
N

M
EN

TA
L 

A
SS

ES
SM

EN
T 

3.
 M

ot
ile

 B
en

th
ic

 M
ac

ro
fa

un
a 

 Th
e 

do
m

in
an

t g
ro

up
 o

f m
ot

ile
 m

ac
ro

in
ve

rt
eb

ra
te

s 
ob

se
rv

ed
 o

n 
th

e 
re

ef
 a

re
 th

e 
se

a 
ur

ch
in

s 
(C

la
ss

 
Ec

hi
no

id
ea

). 
Th

e 
m

os
t c

om
m

on
 u

rc
hi

n 
is

 E
ch

in
om

et
ra

 m
at

he
ai

, w
hi

ch
 o

cc
ur

re
d 

in
 a

ll 
re

ef
 z

on
es

. 
E.

 m
at

he
ai

 a
re

 s
m

al
l u

rc
hi

ns
 th

at
 a

re
 g

en
er

al
ly

 fo
un

d 
w

ith
in

 in
te

rs
tit

ia
l s

pa
ce

s 
bo

re
d 

in
to

 b
as

al
tic

 
an

d 
lim

es
to

ne
 s

ub
st

ra
ta

.  
E.

 m
at

he
ai

 w
er

e 
m

os
t a

bu
nd

an
t a

t t
he

 m
id

-r
ee

f. 
Ec

hi
no

st
re

ph
us

 
ac

ic
ul

at
us

 is
 a

no
th

er
 s

m
al

l u
rc

hi
n 

w
ith

 th
in

 s
pi

ne
s 

th
at

 is
 fo

un
d 

in
 b

or
ed

 h
ol

es
 o

n 
th

e 
re

ef
 s

ur
fa

ce
. 

Tr
ip

ne
us

te
s 

gr
at

ill
a,

 E
ch

in
ot

hr
ix

 d
ia

de
m

a 
an

d 
H

et
er

oc
en

tr
ot

us
 m

am
m

ill
at

us
 a

re
 o

th
er

 s
pe

ci
es

 o
f 

ur
ch

in
s 

th
at

 o
cc

ur
re

d 
ac

ro
ss

 th
e 

re
ef

 p
la

tfo
rm

. A
ll 

of
 th

es
e 

ur
ch

in
s 

oc
cu

r 
as

 la
rg

er
 in

di
vi

du
al

s 
(c

om
pa

re
d 

w
ith

 E
. m

at
he

ai
) t

ha
t a

re
 g

en
er

al
ly

 fo
un

d 
on

 th
e 

re
ef

 s
ur

fa
ce

, r
at

he
r 

th
an

 w
ith

in
 

in
te

rs
tit

ia
l s

pa
ce

s.
 

 Se
a 

cu
cu

m
be

rs
 (H

ol
ot

hu
ria

ns
) o

bs
er

ve
d 

du
rin

g 
th

e 
su

rv
ey

 c
on

si
st

ed
 o

f t
hr

ee
 s

pe
ci

es
, H

ol
ot

hu
ria

 
at

ra
, H

. n
ob

ili
s,

 a
nd

 A
ct

in
op

yg
a 

ob
es

a.
 In

di
vi

du
al

s 
of

 th
es

e 
sp

ec
ie

s 
w

er
e 

di
st

rib
ut

ed
 s

po
ra

di
ca

lly
 

ac
ro

ss
 th

e 
m

id
-r

ee
f a

nd
 d

ee
p 

re
ef

 z
on

es
.  

Th
e 

m
os

t c
om

m
on

 s
ta

rf
is

h 
(A

st
er

oi
de

a)
 o

bs
er

ve
d 

on
 

th
e 

re
ef

 s
ur

fa
ce

 w
er

e 
Li

nc
ki

a 
sp

p.
 S

ev
er

al
 c

ro
w

n-
of

-t
ho

rn
s 

st
ar

fis
h 

(A
ca

nt
ha

st
er

 p
la

nc
i) 

w
er

e 
ob

se
rv

ed
 d

ur
in

g 
fie

ld
 s

tu
di

es
.  

  
 Th

e 
m

os
t c

om
m

on
 a

lg
ae

 o
bs

er
ve

d 
on

 th
e 

re
ef

 o
ff 

Ka
ha

lu
‘u

 M
a 

Ka
i w

er
e 

th
e 

en
cr

us
tin

g 
re

d 
ca

lc
ar

eo
us

 a
lg

ae
 (e

.g
., 

Po
ro

lit
ho

n 
sp

p.
, P

ey
so

ne
lli

a 
ru

br
a,

 H
yd

ro
lit

ho
n 

sp
p.

). 
 T

he
se

 a
lg

ae
 w

er
e 

ab
un

da
nt

 o
n 

ba
re

d 
lim

es
to

ne
 s

ur
fa

ce
s,

 a
nd

 o
n 

th
e 

no
nl

iv
in

g 
pa

rt
s 

of
 c

or
al

 c
ol

on
ie

s 
  B

as
ed

 o
n 

ca
lib

ra
tio

n-
va

lid
at

io
n 

ph
ot

oq
ua

dr
at

 a
na

ly
si

s,
 c

ru
st

os
e 

ca
lc

ar
eo

us
 a

lg
ae

 c
ov

er
ed

 a
bo

ut
 9

%
 o

f t
he

 
re

ef
 s

ur
fa

ce
. T

ot
al

 a
lg

ae
 c

ov
er

 c
om

pr
is

ed
 a

bo
ut

 2
.6

%
 o

f t
he

 r
ee

f s
ur

fa
ce

 b
as

ed
 o

n 
m

ap
pi

ng
 

pr
oc

ed
ur

es
 u

si
ng

 s
at

el
lit

e 
im

ag
es

. W
hi

le
 c

ru
st

os
e 

al
ga

e 
w

er
e 

ab
un

da
nt

, f
ro

nd
os

e 
al

ga
e 

w
er

e 
es

se
nt

ia
lly

 a
bs

en
t f

ro
m

 th
e 

re
ef

 s
ur

fa
ce

 in
 a

ll 
zo

ne
s.

 T
he

 N
ea

r 
co

m
pl

et
e 

ab
se

nc
e 

of
 fr

on
do

se
 

al
ga

e 
no

te
d 

at
 th

e 
Ka

ha
lu

‘u
 M

a 
Ka

i s
ite

 is
 ty

pi
ca

l o
f r

ee
fs

 o
f W

es
t H

aw
ai

i. 
 Th

e 
de

si
gn

 o
f t

he
 r

ee
f s

ur
ve

y 
w

as
 s

uc
h 

th
at

 n
o 

cr
yp

tic
 o

rg
an

is
m

s 
or

 s
pe

ci
es

 li
vi

ng
 w

ith
in

 in
te

rs
tit

ia
l 

sp
ac

es
 o

f t
he

 r
ee

f s
ur

fa
ce

 w
er

e 
en

um
er

at
ed

. H
ow

ev
er

, n
o 

do
m

in
an

t c
om

m
un

iti
es

 o
f t

he
se

 c
la

ss
es

 
of

 b
io

ta
 w

er
e 

ob
se

rv
ed

 d
ur

in
g 

th
e 

re
ef

 s
ur

ve
ys

 a
t a

ny
 o

f t
he

 s
tu

dy
 s

ta
tio

ns
.  

 
  4.

 R
ee

f 
Fi

sh
 C

om
m

un
ity

 S
tr

uc
tu

re
 

 Th
e 

re
ef

 fi
sh

 c
om

m
un

ity
 o

ff 
Ka

ha
lu

‘u
 M

a 
Ka

i i
s 

ty
pi

ca
l o

f t
ha

t f
ou

nd
 a

lo
ng

 m
os

t o
f t

he
 K

on
a 

C
oa

st
, a

s 
de

sc
rib

ed
 b

y 
H

ob
so

n 
(1

97
4)

, a
nd

 W
al

sh
 (1

98
4)

.  
Re

ef
 fi

sh
 w

er
e 

qu
an

tit
at

iv
el

y 
ev

al
ua

te
d 

at
 e

ac
h 

ca
l/

va
l s

ite
 s

ho
w

n 
in

 F
ig

ur
e 

14
, a

nd
 th

e 
re

su
lti

ng
 c

ou
nt

s 
ar

e 
lis

te
d 

in
 T

ab
le

 7
. A

 
to

ta
l o

f 8
54

 fi
sh

, d
is

tr
ib

ut
ed

 a
m

on
g 

24
 s

pe
ci

es
, w

er
e 

ob
se

rv
ed

. T
he

 tw
o 

m
os

t n
um

er
ou

s 
fa

m
ili

es
 

w
er

e 
th

e 
Po

m
oc

en
tr

id
ae

 (d
am

se
lfi

sh
) a

nd
 A

ca
nt

hu
rid

ae
 (s

ur
ge

on
fis

h)
 w

hi
ch

 c
om

pr
is

ed
 a

bo
ut

 
80

%
 o

f t
he

 fi
sh

 p
op

ul
at

io
n.

 L
ab

rid
s 

(w
ra

ss
es

) a
nd

 C
ha

et
od

on
ts

 (b
ut

te
rf

ly
fis

h)
 w

er
e 

th
e 

ne
xt

 m
os

t 
ab

un
da

nt
 fa

m
ili

es
 c

om
pr

is
in

g 
ab

ou
t 8

%
 o

f t
he

 fi
sh

. H
en

ce
, t

he
se

 fo
ur

 fa
m

ili
es

 a
cc

ou
nt

ed
 fo

r 
ab

ou
t 8

8%
 o

f t
he

 fi
sh

 o
bs

er
ve

d.
 T

he
 m

os
t c

om
m

on
 in

di
vi

du
al

 s
pe

ci
es

 w
er

e 
th

e 
da

m
se

lfi
sh

 
(C

hr
om

is
 o

va
lis

, C
. v

an
de

rb
ilt

i),
 y

el
lo

w
 ta

nk
 (Z

eb
ra

so
m

a 
fla

ve
sc

en
s)

, a
nd

 th
e 

go
ld

rin
g 

(C
te

no
ch

ae
tu

s 
st

rig
os

us
). 
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  P
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M

A
RI

N
E 

EN
VI

RO
N

M
EN

TA
L 

A
SS

ES
SM

EN
T 

D
is

tr
ib

ut
io

n 
of

 r
ee

f f
is

h 
co

m
m

un
ity

 s
tr

uc
tu

re
 in

di
ca

te
d 

th
at

 a
bu

nd
an

ce
 w

as
 n

ot
 la

rg
el

y 
de

te
rm

in
ed

 
by

 th
e 

to
po

gr
ap

hy
 a

nd
 c

om
po

si
tio

n 
of

 th
e 

be
nt

ho
s.

 W
ith

 r
es

pe
ct

 to
 fi

sh
 a

bu
nd

an
ce

 p
er

 s
am

pl
in

g 
si

te
, t

he
 n

um
be

r 
of

 s
pe

ci
es

 r
an

ge
d 

fr
om

 4
 to

 8
. T

he
 n

um
be

r 
of

 in
di

vi
du

al
s 

pe
r 

si
te

 r
an

ge
d 

fr
om

 
14

 (s
ite

 2
29

) t
o 

96
 (s

ite
 2

43
). 

A
s 

al
l o

f t
he

 s
ite

s 
co

nt
ai

ne
d 

su
bs

ta
nt

ia
l t

op
og

ra
ph

ic
al

 r
el

ie
f i

n 
te

rm
s 

of
 c

or
al

 s
tr

uc
tu

re
s 

an
d/

or
 h

ar
d 

bo
tto

m
, f

is
h 

di
st

rib
ut

io
n 

w
as

 n
ot

 d
is

tin
gu

is
ha

bl
y 

di
ffe

re
nt

 
an

yw
he

re
 a

cr
os

s 
th

e 
re

ef
 tr

ac
k.

 T
he

 h
ig

he
st

 in
di

vi
du

al
 fi

sh
 c

ou
nt

s 
w

er
e 

at
tr

ib
ut

ab
le

 to
 th

e 
ob

se
rv

an
ce

 o
f l

ar
ge

 s
ch

oo
ls

 o
f a

n 
in

di
vi

du
al

 s
pe

ci
es

, p
ar

tic
ul

ar
ly

 th
e 

da
m

se
lfi

sh
 C

hr
om

is
 o

va
lis

.  
 

 Fi
sh

 c
om

m
un

ity
 s

tr
uc

tu
re

 a
lo

ng
 th

e 
W

es
t H

aw
ai

i c
oa

st
lin

e 
ca

n 
be

 d
iv

id
ed

 in
to

 s
ix

 g
en

er
al
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 c
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 c
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 p
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, p
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 m
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 o
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 b
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l p
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 c
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 d
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 d
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at
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 d
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f b
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 b
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 b
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 fl
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 o
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 d
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d.

 
 5.

  A
pp

lic
at

io
n 

of
 a

 h
yd

ro
gr

ap
hi

c 
m

ix
in

g 
m

od
el

 to
 th

e 
w

at
er

 c
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 c
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 m
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 o
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t d
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 c
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 b
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 m
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 c
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at
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 o
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n.

 H
ow

ev
er

, a
s 

re
pl

ic
at

e 
su

rv
ey

s 
w

er
e 

no
t a

 c
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 c
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 c
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 p
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 p
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e 
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r 
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 c
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i d
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 r
es

id
en

ce
 ti

m
e 

w
as

 lo
ng

 o
w

in
g 

to
 r
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 b
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 c
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 c
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 c
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 c
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t c
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 m
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at
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, b
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 d
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 c
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l d
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 c
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 p
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 b
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 c
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l d
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 c
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 m
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7 
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 d
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 r
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ng
le

 b
ot
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 c
ov

er
 ty

pe
 c
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 c
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, c
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 c
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 c
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 c
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d 

th
e 

is
la

nd
 to

 p
ar

ti
ci

pa
te

 in
 c

om
pe

ti
ti

on
s 

ca
. t

he
 th

ir
te

en
th

 c
en

tu
ry

 w
he

n 
P

il
i-

a-
K

a‘
ai

ea
 w

as
 th

e 
ch

ie
f 

of
 K

on
a;

 “
M

ak
ol

ea
,”

 a
 b

ea
ut

ifu
l c

hi
ef

es
s 

w
ho

 w
as

 th
e 

w
ife

 o
f 

C
hi

ef
 

K
e-

pa
ka

-‘
ili

-‘
ul

a”
 a

nd
 w

ho
 r

es
id

ed
 i

n 
th

e 
he

ia
u 

th
at

 b
ea

rs
 h

er
 n

am
e 

(K
ek

ah
un

a 
19

52
) 

an
d 

L
on

o-
i-

ka
-m

ak
ah

ik
i w

ho
 w

as
 th

e 
ru

le
r o

f H
aw

ai
‘i 

Is
la

nd
 d

ur
in

g 
th

e 
si

xt
ee

nt
h 

or
 s

ev
en

te
en

th
 

ce
nt

ur
ie

s 
an

d 
w

as
 i

nv
ol

ve
d 

in
 s

ev
er

al
 f

am
ou

s 
ba

tt
le

s 
w

it
h 

th
e 

ch
ie

fs
 o

f 
M

au
i 

(i
nc

lu
di

ng
 

K
am

a-
la

la
-w

al
u)

 w
ho

 i
s 

sa
id

 t
o 

ha
ve

 b
ee

n 
pu

t 
to

 d
ea

th
 o

n 
K

e‘
ek
ū 

H
ei

au
 a

nd
 m

ou
rn

ed
 b

y 
hi

s 
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o 
fa

it
hf

ul
 d

og
s,

 w
ho

se
 s
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ri

ts
 s

ti
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ua

rd
 h

is
 b

od
y 

ev
en
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da

y 
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ke

s 
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D
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9.
2 

R
es

ul
ts

 o
f 

C
om

m
un

it
y 

C
on

su
lt

at
io

n 
A

 to
ta

l o
f 

26
 p

eo
pl

e 
w

er
e 

co
nt

ac
te

d 
fo

r 
th

e 
pu

rp
os

es
 o

f 
th

is
 C

IA
; s

ev
en

 p
eo

pl
e 

re
sp

on
de

d 
an

d 
w

er
e 

in
te

rv
ie

w
ed

 f
or

 m
or

e 
in

-d
ep

th
 c

on
tr

ib
ut

io
ns

.  

C
om

m
un

it
y 

co
ns

ul
ta

ti
on

 in
di

ca
te

s:
 

1.
 T

he
 p

ro
je

ct
 a

re
a 

an
d 

it
s 

en
vi

ro
ns

, f
ro

m
 m

au
ka

-t
o-

m
ak

ai
 (

up
la

nd
 t

o 
th

e 
se

a)
 h

as
 a

 l
on

g 
hi

st
or

y 
of

 u
se

 b
y 

al
i‘i

 a
nd

 K
ān

ak
a 

M
ao

li 
(N

at
iv

e 
H

aw
ai

ia
ns

) 
fo

r 
a 

va
ri

et
y 

of
 p

as
t 

an
d 

pr
es

en
t 

cu
lt

ur
al

 
ac

ti
vi

ti
es

 
an

d 
ga

th
er

in
g 

pr
ac

ti
ce

s 
in

cl
ud

in
g 

fi
sh

in
g,

 
li

m
u 

(s
ea

w
ee

d)
 

ga
th

er
in

g,
 a

nd
 s

pi
ri

tu
al

 w
or

sh
ip

. 
C

om
m

un
it

y 
pa

rt
ic

ip
an

ts
 s

tr
es

s 
th

e 
sa

cr
ed

 n
at

ur
e 

of
 t

he
 

pl
ac

e 
an

d 
co

nv
ey

 th
ei

r d
ee

p 
al

oh
a 

fo
r t

he
 p

ro
je

ct
 a

re
a’

s c
ul

tu
ra

l a
nd

 n
at

ur
al

 re
so

ur
ce

s.
 

2.
 P

ar
ti

ci
pa

nt
s 

di
sc

us
se

d 
na

tu
ra

l 
an

d 
cu

lt
ur

al
 r

es
ou

rc
es

 i
nc

lu
di

ng
 f

re
sh

w
at

er
 s

pr
in

gs
 a

nd
 

an
ch

ia
li

ne
 p

on
ds

 t
ee

m
in

g 
w

it
h 

‘ō
pa

e 
‘u

la
 (

sm
al

l 
en

de
m

ic
 s

hr
im

p)
 w

hi
ch

 w
er

e 
us

ed
 a

s 
ba

it
; t

he
 e

xi
st

en
ce

 o
f 

at
 le

as
t 3

0 
ku

‘u
na

 (p
la

ce
 w

he
re

 a
 n

et
 is

 s
et

 in
 s

ea
) 

in
 s

ha
ll

ow
 w

at
er

s,
 

an
d 

‘ō
pe

lu
 k

o‘
a 

(D
ec

ap
te

ru
s 

m
ac

ar
el

lu
s,

 m
ac

ke
re

l 
sc

ad
 f

is
hi

ng
 g

ro
un

ds
) 

in
 d

ee
p 

w
at

er
; 

th
e 

co
ns

um
pt

io
n 

an
d 

en
jo

ym
en

t 
of

 m
an

y 
ki

nd
s 

of
 f

is
h 

su
ch

 a
s 

m
an

in
i, 

uo
uo

, 
m

ai
ko

, 
an

d 
he

‘e
 (

oc
to

pu
s)

 d
ur

in
g 

a 
tim

e 
w

he
n 

fis
h 

lik
e 

pa
rr

ot
 f

is
h 

w
as

 s
o 

“c
ho

ke
” 

th
at

 i
t 

w
as

 
co

ns
id

er
ed

 a
 “

ju
nk

fis
h.

” 
Th

ey
 g

at
he

re
d 

m
ar

in
e 

re
so

ur
ce

s 
su

ch
 a

s 
‘o

pi
hi

 (
li

m
pe

ts
),

 a
nd

 a
 

la
rg

e 
va

ri
et

y 
of

 l
im

u 
(s

ea
w

ee
d,

 a
lg

ae
) 

us
ed

 f
or

 s
ub

si
st

en
ce

 a
s 

w
el

l 
as

 m
ed

ic
in

al
 p

ur
po

se
s 

an
d 

al
so

 g
at

he
re

d 
sa

lt
 u

se
d 

to
 d

ry
 f

is
h.

 C
om

m
un

it
y 

in
te

rv
ie

w
ee

s 
sh

ar
ed

 t
he

 t
ra

di
ti

on
al

 
m

an
ne

r 
of

 h
an

dl
in

g 
th

e 
de

ad
 a

nd
 o

th
er

 b
ur

ia
l 

cu
st

om
s,

 t
he

 p
ro

to
co

l 
an

d 
re

sp
ec

t 
ac

co
rd

ed
 

to
 h

ei
au

 i
n 

th
e 

pr
oj

ec
t 

ar
ea

, a
nd

 g
en

de
r-

ba
se

d 
cu

lt
ur

al
 b

el
ie

fs
 a

ss
oc

ia
te

d 
w

it
h 

fi
sh

in
g 

an
d 

ga
th

er
in

g.
 T

he
y 

sh
ar

ed
 p

la
ce

 n
am

es
 f

or
 c

ul
tu

ra
l a

nd
 n

at
ur

al
 r

es
ou

rc
es

 in
cl

ud
in

g 
K

il
oh

an
a 

fo
r 

a 
la

rg
e 

po
nd

 w
hi

ch
 o

nc
e 

ex
is

te
d,

 p
la

ce
 n

am
es

 f
or

 e
ac

h 
co

ve
 a

lo
ng

 t
he

 s
ho

re
li

ne
 s

uc
h 

as
 Im

o‘
ōh

ua
, w

he
re

 s
m

al
l 

m
an

in
i 

or
 ‘ō

hu
a 

w
er

e 
ca

ug
ht

, 
an

d 
to

ld
 m

o‘
ol

el
o 

ab
ou

t 
su

rf
in

g 
in

 t
he

 1
95

0s
, 

an
d 

w
ha

t 
it

 w
as

 l
ik

e 
to

 g
ro

w
 u

p 
in

 a
n 

ar
ea

 w
it

h 
he

ia
u 

of
 e

xt
re

m
e 

im
po

rt
an

ce
. 

3.
 A

ll
 o

f 
th

e 
co

m
m

un
it

y 
pa

rt
ic

ip
an

ts
 e

xp
re

ss
ed

 t
he

ir
 s

up
po

rt
 f

or
 t

he
 p

ro
po

se
d 

pr
oj

ec
t 

an
d 

th
e 

im
po

rt
an

ce
 o

f 
cu

lt
ur

al
 e

du
ca

ti
on

 f
or

 t
he

 
yo

un
ge

r 
ge

ne
ra

ti
on

, 
w

it
h 

M
rs

. 
H

am
m

 
su

gg
es

ti
ng

 t
ha

t 
al

l 
ch

il
dr

en
, n

ot
 j

us
t 

H
aw

ai
ia

n 
ch

il
dr

en
, s

ho
ul

d 
be

 a
bl

e 
to

 t
ak

e 
ad

va
nt

ag
e 

of
 th

is
 le

ar
ni

ng
 o

pp
or

tu
ni

ty
.  

4.
 T

he
y 

ap
pr

ov
ed

 t
he

 r
es

to
ra

ti
on

 o
f 

th
e 

he
ia

u 
an

d 
st

re
ss

ed
 t

he
 c

on
ti

nu
in

g 
ne

ed
 t

o 
te

ac
h 

vi
si

to
rs

 t
he

 r
ig

ht
 p

ro
to

co
l 

an
d 

pr
op

er
 r

es
pe

ct
 i

n 
ap

pr
oa

ch
in

g 
th

e 
he

ia
u.

 T
he

y 
ca

ll
ed

 f
or

 
pr

op
er

 s
ig

na
ge

 t
ha

t 
ca

n 
te

ac
h 

th
e 

hi
st

or
y 

of
 t

he
 s

it
e 

as
 w

el
l 

as
 c

om
m

un
ic

at
e 

th
e 

ne
ed

 f
or

 
re

sp
ec

ti
ng

 th
e 

ar
ea

. 

5.
 T

he
 m

aj
or

it
y 

of
 t

he
 s

tu
dy

 p
ar

ti
ci

pa
nt

s 
ag

re
ed

 t
o 

li
m

it
in

g 
pu

bl
ic

 a
cc

es
s 

an
d 

ca
ll

ed
 f

or
 

cu
st

om
ar

y 
fi

sh
in

g 
ri

gh
ts

 t
o 

be
 p

ar
t 

of
 t

he
 p

ra
ct

ic
e 

of
 t

he
 h

er
it

ag
e 

ce
nt

er
. 

T
ho

se
 l

iv
in

g 
ou

ts
id

e 
th

e 
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‘a
 m

us
t 

fi
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t 
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k 
fo

r 
pe
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is

si
on

 t
o 

fi
sh

, 
an

d 
th

e 
sa

m
e 

sh
ou

ld
 b

e 
do

ne
 

fo
r 

us
e 

of
 th

e 
pr
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ec

t a
re

a 
fo

r 
fu

ne
ra

l s
er

vi
ce

s.
 

6.
 T

he
 s

tu
dy

 p
ar

ti
ci

pa
nt

s 
w

ou
ld

 l
ik

e 
to

 c
on

ti
nu

e 
to

 p
ar

ti
ci

pa
te

 i
n 

m
ai

nt
ai

ni
ng

 t
he

 h
ei

au
 

an
d 

ex
pr

es
se

d 
th

ei
r 

w
il

lin
gn

es
s 

to
 b

e 
in

vo
lv

ed
 i

n 
fu

tu
re

 o
pe

ra
ti

on
 o

f 
th

e 
he

ri
ta

ge
 c

en
te

r,
 

em
ph

as
iz

in
g 

th
ei

r 
al

oh
a 

fo
r 

th
e 

pl
ac

e 
an

d 
th

ei
r 

de
si

re
 t

o 
pe

rp
et

ua
te

 N
at

iv
e 

H
aw

ai
ia

n 
cu

ltu
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9.
3 

R
ec

om
m

en
da

ti
on

s 
T

he
 f

ol
lo

w
in

g 
re

co
m

m
en

da
ti

on
s 

ar
e 

ba
se

d 
on

 a
 s

yn
th

es
is

 o
f 

al
l 

th
e 

in
fo

rm
at

io
n 

ga
th

er
ed

 
du

ri
ng

 p
re

pa
ra

ti
on

 o
f 

th
is

 C
IA

. 
Fa

it
hf

ul
 a

tt
en

ti
on

 t
o 

th
es

e 
re

co
m

m
en

da
ti

on
s,

 a
nd

 e
ff

or
ts

 t
o 

de
ve

lo
p 

ap
pr

op
ri

at
e 

m
ea

su
re

s 
to

 a
dd

re
ss

 t
he

se
 c

on
ce

rn
s,

 w
il

l 
he

lp
 m

it
ig

at
e 

th
e 

ad
ve

rs
e 

im
pa

ct
s 

of
 th

e 
pr

op
os

ed
 a

ct
io

n 
on

 H
aw

ai
ia

n 
cu

lt
ur

al
 b

el
ie

fs
, p

ra
ct

ic
es

, a
nd

 r
es

ou
rc

es
 b

y 
th

e 
pr

oj
ec

t. 

1.
 

In
 li

gh
t o

f 
st

at
em

en
ts

 m
ad

e 
by

 th
e 

m
aj

or
it

y 
of

 th
e 

pa
rt

ic
ip

an
ts

 in
 th

is
 s

tu
dy

 t
ha

t t
he

re
 m

ay
 b

e 
bu

ri
al

 s
it

es
 o

r 
iw

i k
ūp

un
a 

(a
nc

es
tr

al
 r

em
ai

ns
) 

in
 t

he
 m

ak
ai

 (
se

aw
ar

d)
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
, i

t i
s 

re
co

m
m

en
de

d 
th

at
: 

 a
. 

L
in

ea
l 

an
d 

cu
lt

ur
al

 d
es

ce
nd

an
ts

 w
il

l 
be

 i
de

nt
if

ie
d 

an
d 

co
ns

ul
te

d 
in

 a
cc

or
da

nc
e 

w
it

h 
ap

pl
ic

ab
le

 la
w

s.
 

 b
. P

er
so

nn
el

 in
vo

lv
ed

 in
 d

ev
el

op
m

en
t a

ct
iv

it
ie

s 
in

 th
e 

pr
oj

ec
t a

re
a 

sh
ou

ld
 b

e 
in

fo
rm

ed
 o

f 
th

e 
po

ss
ib

il
it

y 
of

 in
ad

ve
rt

en
t c

ul
tu

ra
l f

in
ds

, i
nc

lu
di

ng
 h

um
an

 r
em

ai
ns

.  

c.
 A

ny
 d

ev
el

op
m

en
t 

of
 t

he
 m

ak
ai

 a
re

a 
sh

ou
ld

 b
e 

li
m

it
ed

 a
nd

 t
he

 s
an

d 
du

ne
s 

an
d 

be
ac

h 
ar

ea
 

sh
ou

ld
 b

e 
le

ft
 a

lo
ne

. 

d.
 A

ny
 p

ot
en

ti
al

 d
ev

el
op

m
en

t s
ho

ul
d 

be
 li

m
it

ed
 to

 m
in

im
al

ly
 in

va
si

ve
 in

fr
as

tr
uc

tu
re

.  

e.
 S

ho
ul

d 
cu

lt
ur

al
 o

r 
bu

ri
al

 s
it

es
 b

e 
id

en
ti

fi
ed

 d
ur

in
g 

gr
ou

nd
 d

is
tu

rb
an

ce
, 

al
l 

w
or

k 
sh

ou
ld

 
im

m
ed

ia
te

ly
 c

ea
se

, a
nd

 th
e 

ap
pr

op
ri

at
e 

ag
en

ci
es

 n
ot

if
ie

d 
pu

rs
ua

nt
 to

 a
pp

li
ca

bl
e 

la
w

. 

2.
 

C
om

m
un

it
y 

m
em

be
rs

 a
ff

il
ia

te
d 

w
it

h 
th

e 
ar

ea
 b

ot
h 

ge
ne

al
og

ic
al

ly
 a

nd
 c

ul
tu

ra
ll

y 
sh

ou
ld

 b
e 

co
ns

ul
te

d 
re

ga
rd

in
g 

th
e 

pr
es

er
va

ti
on

, r
es

to
ra

ti
on

, a
nd

 in
te

rp
re

ta
ti

on
 o

f 
cu

lt
ur

al
 r

es
ou

rc
es

 
in

cl
ud

in
g 

ar
ch

ae
ol

og
ic

al
 s

it
es

, c
av

es
, p

et
ro

gl
yp

hs
, t

ra
il

s,
 p

os
si

bl
e 

bu
ri

al
s,

 a
nd

 o
th

er
 f

ea
tu

re
s.

 

3.
 

A
s 

pa
rt

 o
f 

ac
ti

ve
 m

an
ag

em
en

t, 
vi

si
to

r/
re

si
de

nt
 e

du
ca

ti
on

 s
ho

ul
d 

be
 p

ro
vi

de
d 

to
 e

nc
ou

ra
ge

 
pr

op
er

 b
eh

av
io

r 
an

d 
pr

ot
oc

ol
 t

o 
as

si
st

 i
n 

th
e 

pr
ot

ec
ti

on
, 

ap
pr

ec
ia

ti
on

, 
an

d 
en

jo
ym

en
t 

of
 

na
tu

ra
l a

nd
 c

ul
tu

ra
l f

ea
tu

re
s.
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Se
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n 

10
   

 R
ef

er
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ce
s 

C
it

ed
 

B
ak

er
, A

lb
er

t 
S

. 
19

17
 

A
hu

-a
-U

m
i. 

H
aw

ai
ia

n 
A

lm
an

ac
 

an
d 

A
nn
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 c
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 b
ot

h 
of

 it
s 

hi
st

or
ic

al
 s

ig
ni
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 b
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 d
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 m
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 d
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 p
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 m
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t p
ra
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 p
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 b
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g 
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21

st
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ur
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w

at
er

 m
an
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em
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g 
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R
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ha

rg
e,
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nd

 R
eg

en
er

at
e 

(e
co

sy
st

em
 s

er
vi

ce
s)
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1)
 R

ed
uc

e.
R

ed
uc

in
g 
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ta
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e 

w
at

er
 c
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su

m
pt

io
n 
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n 
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 d

on
e 
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th
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eh
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ra
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lly
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l c
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 to
 o

ne
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l a
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 c
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es
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l a
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 te
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s 
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s 
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g 
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ffi
ci
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w

-f
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w
 d
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ic
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r 
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g 
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e 

w
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 p
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e 
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s 
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g 

ra
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w
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ec
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rc
e.
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 r
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yw
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f w
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 c
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ai
m
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er
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r 

no
n-

po
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bl
e 
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rp

os
es
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h 
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r 
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at
io

n.
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w
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en
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ec
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ed

 b
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k 
in
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 th

e 
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ou
nd

. (
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 b
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at
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 b
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 b
ei

ng
 th

e 
ve

hi
cl

e 
fo

r 
po

llu
tio

n 
th

ro
ug

h 
se

w
er

 c
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nc
e 

sy
st
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fa
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 c
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r 
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f. 
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 D
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at
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re
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 m
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