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July 23, 2007 
 
Randy Botti, President 
Hawai‘i Island Paddlesports Association 
P.O. Box 3523 
Kailua-Kona, Hawai‘i 96745 
 
Dear Mr. Botti: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact Statement.   
 
We concur with your statement regarding the existing demand for the marina and marina 
support facilities at Kona Kai Ola.  The need to expand existing facilities is reflected in JDI’s 
proposal for a new marina on State lands. 
 
We assure you that JDI has studied all possible project impacts, and the DEIS and FEIS 
document these studies, as well as include specific measures to mitigate impacts.  We believe 
that mitigation of these impacts will also improve and enhance existing conditions.  For 
example, in Phase 1 of the project, JDI will not only provide access to the commercial parcel, 
but also address regional traffic issues through the improvements of the roadway system.  JDI 
plans to improve the intersection of the Queen Ka‘ahumanu Highway and the Kealakehe WWTP 
Access Road. The Kealakehe WWTP Access Road is planned to be realigned and widened to 
an 80-foot road right-of-way (ROW) that will serve the Commercial Parcel No. 1 and eventually 
intersect with the proposed Kuakini Highway Extension to the west.  Such improvements will 
ensure that the project minimizes its own impacts while improving existing conditions. 
 
We acknowledge your long-term thinking.  It reflects a sincere desire to see the community 
move forward in a positive direction. 
 
Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  Please 
submit a request to our office if you would like to receive a printed or electronic copy of the Final 
Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 











 

 

 
 
 
July 23, 2007 
 
Hal Kamigaki, Acting Manager 
Hawai‘i Electric Light Company, Inc. 
P.O. Box 1027 
Hilo, Hawai‘i 96721-1027 
 
Dear Mr. Kamigaki: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 2, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   
 
We understand that HELCO will not be able to provide electrical service to the entire 
70,000 kW of the project development, although you may serve some of the phases 
of the project.  The timing of the phases and capacity will be sent to HELCO for 
further review as requested. 
 
We also understand that new generation units will need to be installed to serve the 
ultimate load. 
 
Regarding the substation, discussions were made in the DEIS for provisions to 
construct a new electrical substation.  However, HELCO is requesting that 2 new 
switching stations be provided within the development.  Each switching station will 
consist of its own lot measuring 250 feet by 250 feet.  Discussions between HELCO 
and State land owners (DHHL and DLNR) will determine the process for meeting 
land requirements related to the 2 switching stations. 
 
When practical, the electrical consultant will open a service request with HELCO’s 
Engineering Department to ensure timely electrical facility installation. 
 
We note that JDI has made a corporate commitment to environmental sustainability 
in all its work.  In Kona Kai Ola, JDI intends to incorporate the latest environmental 
design and technology to create an energy efficient, low environmental impact, 
sustainable development.  Specific energy-related goals include: 

§ The project will reduce building energy use by 50 percent, as compared to a 
building that does not incorporate energy efficient strategies (the comparison 
building is defined by using ASHRAE/IESNA Standard 90.1-2004). The 
project team has already begun analyzing the energy use in a typical 
timeshare. Strategies to help reduce energy use include: incorporating 
significant wall and ceiling insulation; utilizing windows that allow daylight 
without allowing heat penetration; purchasing energy efficient lighting and 
appliances; designing the buildings to maximize natural ventilation; and using 
cold ocean water for air conditioning and cooling. 
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§ The project will use renewable energy technologies on-site to provide the 
remaining 50 percent of overall building energy use.  On Hawai‘i Island, one 
of the most abundant resources is solar insolation. Given the year-round 
abundance of solar insolation, the use of solar, thermal, and photovoltaic 
technologies is feasible for the project. The development intends to integrate 
these technologies into each building’s architectural features. Initial 
calculations show that the timeshare segment can integrate enough solar 
technologies on each building’s roof to completely offset timeshare electricity 
demand. 

§ These measures will help to reduce the site’s peak energy demand by 50 
percent.  By reducing the development’s demand during the range of hours 
that most of Hawai‘i Island’s citizens are using electricity, Kona Kai Ola can 
help HELCO reduce the probability of brownouts and blackouts. The 
reduction in peak energy demand can be achieved by using smart 
technologies that control energy use. 

 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 





 

 

 
 
 
 
 
July 23, 2007 
 
 
 
Mark McGuffie, Executive Director 
Hawai‘i Island Economic Development Board 
117 Keawe St., Suite 107 
Hilo, Hawai‘i 96720-2811 
 
Dear Mr. McGuffie: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 12, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   
 
We acknowledge the support of the Hawaii Economic Development Board for the 
Kona Kai Ola project.  We also concur with your acknowledgement of the 
incorporation of environmentally sound practices, and EIS Section 1.5.2, Project 
Sustainable Design, provides sustainability goals in the areas of design, energy, 
water, waste and transportation.  These goals are consistent with the principles of 
smart growth development and reflect JDI’s commitment to development that 
sustains and enhances the physical, cultural, social and economic environment. 
Section 1.5.2, Project Sustainable Design, has been expanded to include specific 
project sustainability goals, and is contained in Attachment 1 of this letter. 
 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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1.5.2 Project Sustainable Design  

The U.S. General Services Administration defines sustainable design as a process that “seeks to 
reduce negative impacts on the environment, human health and comfort of building occupants, 
thereby improving building performance” (GSA 2006).  Sustainable design is a process that 
requires integration and communication between all parties involved in the design and 
construction of a development. In a typical development, an owner works with an architect and 
site planner to design the development. Following a site’s design, engineers are hired to design 
the structure and systems of a building. Eventually a contractor is brought in to construct the 
development. In this version of development, the designers and contractors work in isolation. In 
contrast, sustainable design requires that team members work together to understand how all 
pieces to a development fit within the whole. This integration allows project members to offer 
unique solutions to common design and construction problems while also integrating 
environmental concerns into a project. 

JDI has made a corporate commitment to environmental sustainability in all its work.  In Kona 
Kai Ola, JDI intends to incorporate the latest environmental design and technology to create an 
energy efficient, low environmental impact, sustainable development at Kona Kai Ola. The 
vision for the project is to develop a project that has minimal impact on the environment by 
striving to significantly reduce water consumption, waste disposal, energy use and carbon 
dioxide emissions.   

One key to measuring the sustainability of the project’s design and operation is to use the 
Leadership in Energy and Environmental Design (LEED) Green Building Rating System. The 
LEED Green Building Rating System is the nationally accepted benchmark for the design, 
construction, and operation of high performance green buildings. LEED gives building 
developers and operators the tools they need to have an immediate and measurable impact on 
their buildings’ performance (LEED 2006). JDI has experience with the LEED certification 
process from its other projects both for individual buildings, and for large campus infrastructure 
as well. JDI intends to pursue, at a minimum, Silver LEED certification for its development of 
the Kona Kai Ola project.  

At the project’s onset, JDI developed goals related to design, energy, water, waste and 
transportation, and the following sections present goals in each of those areas. 

Sustainable design principles include the ability to: 

�minimize non-renewable energy consumption  

�optimize site potential  

�use environmentally preferable products  

�protect and conserve water  

�enhance indoor environmental quality  

�optimize operational and maintenance practices  









 

 

 
 
 
 
 
July 23, 2007 
 
 
Hawaii’s Thousand Friends 
25 Maluniu Ave., Ste. 102, PMB 282 
Kailua, Hawai‘i 96734 
 
Dear Sirs: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated January 8, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  The main focus of your comments is the DEIS lack of discussion of 
alternatives other than the No Project Alternative. 
 
As explained in the DEIS, the agreement between JDI and the State of Hawai‘i 
established a required scope and scale of the project for which the impact analysis 
was provided.  Several comments have addressed the fact that alternatives other 
than the No Project Alternative, were not addressed in the DEIS Section 2, 
Alternatives Analysis.   
 
Kona Kai Ola is of the position that alternative actions, other than a No Project 
alternative, are not currently feasible without an amendment to the agreement with 
the State.  Agency and public comments in response to the DEIS, as well as 
additional information generated, as a result of inquiry into issues raised by the 
comments, have been helpful in identifying alternative actions that will serve the 
State’s goal of providing additional marina slips for the Kona area.  These alternative 
actions also serve to reduce or mitigate anticipated effects of the proposed 
development.   
 
Thus, agencies such as the Land Division of the Department of Land and Natural 
Resources, the U.S. Department of the Interior Fish and Wildlife Service, the 
Planning Department of the County of Hawai‘i, and the Office of Environmental 
Quality Control (OEQC), as well as community organizations have commented that a 
reduced scale marina and related facilities should be considered.  The OEQC has 
also asked that the alternative of a reduced scale project be evaluated under the 
assumption that DHHL may determine that a downsized project would be preferred. 
 
In response to these comments on the DEIS and in consideration of measures to 
mitigate anticipated impacts, the EIS Section 2, Alternatives Analysis, has been 
revised to describe the following alternatives, which are discussed in more detail in 
the EIS: 
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§ Alternative 1 is a project involving a 400-slip marina, 400 hotel units, 1,100 time-
share units, and commercial and support facilities.  This alternative would 
enhance water quality and avoid the need to widen the existing harbor entrance 
channel, as well as reduce traffic and socioeconomic impacts.   

§ Alternative 2 is an alternative that had been previously discussed, but not 
included in the proposed project that includes an 800-slip harbor and a golf 
course. 

§ Alternative 3 is the no-action alternative. 
 
A comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 indicates that a reduction in the acreage and number of slips 
in the marina, as well as the reduction in hotel and time-share units, would generate 
less environmental, traffic, social and economic impacts.  Although positive 
economic impacts would be reduced, Alternative 1 can be considered as a 
preferable alternative because of reduced environmental impacts.  However, while it 
can be concluded that the 25-acre marina in Alternative 1 would be the preferred 
size, the DLNR agreement establishes the size of the marina at 45 acres and 800 
slips.  An amendment to the DLNR agreement is required in order to allow 
Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved issue at 
this time.   
 
The additional EIS text that includes the added EIS Section 2, Alternative Analysis, 
is contained in Attachment 1 of this letter. 
 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

 
 
 
July 23, 2007 
 
 
Fred Duerr, President 
Hawaiian International Billfish Tournament 
P.O. Box 29638 
Honolulu, Hawai‘i 96820 
 
Dear Mr. Duerr: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 6, 2007 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   
 
First, we concur with your assessment of need related to harbor expansion and 
upgrading.  There is an existing demand for additional boat slips and marina 
facilities.  This concern is often expressed in our community outreach program.  By 
meeting this demand through the Kona Kai Ola project, the State is acting in the 
public interest. 
 
Second, we agree that the Kona Kai Ola project is consistent with the vision 
contained in Hawai‘i County plans.  As discussed in EIS Section 5, Kona Kai Ola 
complies with Hawai‘i County laws and policies and contributes to the community 
vision for the region’s future as expressed in public plans. 
 
Further, we appreciate your comments regarding JDI’s experience as a leader in 
community building.  Kona Kai Ola reflects JDI’s commitment to development that 
sustains and enhances the physical, cultural, social and economic environments. 
 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Dayan Vithanage 

From: Stephanie Place [stephp@hicommfcu.com]

Sent: Friday, July 13, 2007 2:29 PM

To: Dayan Vithanage

Cc: Wilson, Ross, Jr.; Craig V Kahui

Subject: KCA Resolution 

Attachments: Resolution_re_Kona_Kai_Ola_by_the_Kaniohale_Community_Association_Board_of_Directors.doc

Page 1 of 1KCA Resolution

7/13/2007

Dayan Vithanage 
Oceanit 
Oceanit Center 
828 Fort Street Mall, 6th Floor 
Honolulu, Hawai'i 96813 
  
Re:  Kona Kai Ola Project 
  
Dear Mr. Vithanage: 
  
As requested by Mr. Ross Wilson, this is to inform you of the action taken by the Board of Directors of the 
Kaniohale Community Association at its meeting on June 6, 2007, in regards to the Kona Kai Ola project.  The 
following is a quote from the Board meeting minutes of June 6, 2007: 
  

“D. Tarnas reviewed the revised plans of Jacoby’s Kona Kai Ola project.  He said that because of the 
comments from the Association and other groups, they have reduced the density of the project.  On a 
motion by S. Place and second by R. Ai, the Board approved the following resolution: 

  
“Resolved: 

  
“That the Kaniohale Community Association (KCA) Board supports the proposed reduced 
density version of the Kona Kai Ola Project as described in the attached resolution. 

  
“That the KCA Board supports the Kona Kai Ola project for the reasons outlined in the attached 
resolution. 

  
“That the KCA Board will support the Kona Kai Ola Project in taking into consideration the 
unresolved issues. 

  
“That the KCA Board will have ongoing dialogue with the developers of the Kona Kai Ola 
Project.” 

  
A copy of the resolution referred to in the above minutes is attached. 
  
Should you have any questions or concerns, please contact me at (808) 930-7603 or at 
stephp@hicommfcu.com. 
  
Sincerely, 
  
Stephanie Place, Secretary 
Board of Directors 
Kaniohale Community Association 
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Resolution of the Kaniohale Community Association Board of Directors 
 
 
Based on presentations and discussions with representatives of Jacoby 
Development, Inc. (JDI) about the Kona Kai Ola project, proposed by JDI in 
partnership with Department of Hawaiian Home Lands (DHHL) and Department 
of Land and Natural Resources (DLNR), the Kaniohale Community Association 
Board of Directors (the Board) learned that Kona Kai Ola planners of Jacoby 
Development/DHHL/DLNR are being asked through the DEIS comment process 
by agencies, including DLNR itself, and the public, to look at different alternatives 
in the Final EIS.   
 
One such alternative being evaluated for its financial feasibility and potential 
environmental impact is a smaller marina (from 800 slips to 400 slips) with a 
reduced number of hotel and timeshare units from 2500 units to 1500 units.   
 
At the regularly scheduled meeting of the Board on April 4, 2007, the Board met 
and discussed this project plan.  This discussion resulted in a consensus among 
the Board members to support a reduced scale version of the Kona Kai Ola 
project with a smaller marina and reduced number of hotel and timeshare units.  
 
As this process to plan Kona Kai Ola proceeds, the Kaniohale Community 
Association Board of Directors expresses its support for Kona Kai Ola project in 
its reduced density version and ask project planners to prepare a plan for this 
alternative project and bring it back to the Board for review and further input.   
 
The Board further asks DHHL, DLNR and Jacoby Development to consider and 
respond to the remaining unresolved issues.   
 
As neighbors in the Kealakehe ahupua`a, the Kaniohale Community Association 
welcomes the involvement of this partnership of Jacoby Development, Inc., 
Department of Hawaiian Home Lands, and Department of Land and Natural 
Resources, in cooperative efforts to plan and implement steps to achieve a 
sustainable ahupua`a and a healthy community. 
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Numerous outcomes were identified by Board members resulting from reducing 
the scale of the project to 400 slips from the original 800-slip project.  ( “+” for 
positive outcome and “-“ for negative outcome).  These outcomes include the 
following: 

• Reduces density of project. (+) 
• Creates more open space. (+) 
• Reduces traffic problems. (+) 
• Improves water quality in the marina. (+) 
• Reduces demand on regional infrastructure. (+) 
• Reduces congestion problems of vessels at harbor entrance channel. (+) 
• Reduces the negative impacts of too many boats fishing.  (+) 
• Reduces revenues to DHHL and DLNR. (-)  
• Reduces numbers of jobs. (-) 

 
Board members identified various things they support in the Kona Kai Ola project 
including the following: 

• Provides place for us, our children and grandchildren to work, play and 
learn close to where we live.  This is for our mo`opuna.  This is for our 
ahupua`a. 

• The project generates revenue to DHHL to build more housing for 
Hawaiians. 

• Improvements to land belong to DHHL after lease is pau.  It’s a long term 
DHHL asset. 

• Commercial business opportunities and employment opportunities should 
be offered to Hawaiians first 

• Kuakini Highway extension in first phase of project. 
• The regional shuttle service to ahupua`a and region. 
• Public access to shoreline, marina and parks with lots of parking, 

restrooms, showers and picnic places and gathering places.  
• Walking trails and bike paths throughout the project, including in the 

shoreline park, around the marina and connecting all the different public 
parks, commercial areas and community areas.  Places along trails and in 
parks to stop and sit and talk story.  

• The shoreline park should have plenty of parking, restrooms, showers, 
trails, picnic areas and gathering areas.  It needs to be maintained clean 
and safe, and in high surf may need to be closed. 

• Alula Beach is within the cultural park area and improved trail access 
provided for kūpuna and others for traditional cultural practices.  

• Cultural programs are very important, and the cultural park and cultural 
center planning and programs need to include lineal and cultural 
descendants of the area.   
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• Community facilities should complement, not duplicate the facilities and 
services at the proposed Community Center at the Villages at La`i`opua. 

• Use latest technology and smart design to make the whole project and all 
the buildings efficiently use energy and water, and reduce production of 
solid waste and wastewater. 

• Use renewable energy sources, like solar, co-generation, wind, sea water 
air conditioning, and others. 

• Conserve potable water.  All the hotel, commercial, timeshare buildings and 
the marina need to be very efficient in their use of potable water. 

• Use the latest technology to upgrade the wastewater treatment plant to 
produce a better quality reuse water which can be used for irrigation. 

• The buildings and activities need to minimize production of solid waste to 
the landfill.  Composting and recycling is necessary. 

• The transit system should use alternative fueled vehicles. 
• Project designs must include sufficient facilities for safety and security, 

including police, Coast Guard, DOCARE, security, harbor master, etc... and 
also provide sufficient support staff for good security and safety throughout 
the whole project.   

• Prepare for disasters including tsunami evacuation, earthquake, 
hurricanes, etc.... 

• Prevent any non-point source pollution from industrial and all other 
activities and uses, including during storm events and tsunamis.  

• Support community programs for La`i`opua residents through the Kona Kai 
Ola Community Foundation. 

 
The Board identified some remaining unresolved issues for consideration by 
Kona Kai Ola project planners and for further discussion with our Board, 
including:  

• Increase the size of the shoreline park with an increased setback of 1000’ 
and connect it to the south across Keahuolu and on to Old Kona Airport 
State Park.    

• All intersections leading to Honokohau Harbor must be designed for easy 
access by trucks with trailer boats.  Reconsider the proposed realignment 
of Kealakehe Parkway intersection because it could make it harder for 
trucks with trailers to enter and exit the existing harbor. 

 
 
 
 



 

 
 
 
 
 
July 23, 2007 
 
 
 
Ms. Stephanie Place, Secretary 
Board of Directors 
Kaniohale Community Association 
Email: stephp@hicommfcu.com 
 
Dear Ms. Place: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated July 13, 2007 
 
Thank you for sending information relating the Kaniohale Community Association (KCA) 
Board of Directors’ review and dialogue relating to the Kona Kai Ola development 
project.   We acknowledge the KCA Board of Directors’ resolution in supporting a reduce 
density version of project alternatives. 

The agreement between JDI and the State of Hawai‘i established a required scope and 
scale of the project for which the impact analysis was provided.  Several comments have 
addressed the fact that alternatives other than the No Project Alternative were not 
addressed in the DEIS Section 2, Alternatives Analysis.   

While we are of the position that alternative actions other than a No Project alternative 
are not currently feasible absent an amendment to the agreement with the State, the 
agency and public comments and additional information generated as a result of inquiry 
into issues raised by the comments have been helpful in identifying alternative actions 
that will serve the State’s goal of providing additional marina slips for the Kona area and 
that will serve to reduce or mitigate anticipated effects of the proposed development.   

Thus, agencies such as the Land Division of the Department of Land and Natural 
Resources, the U.S. Department of the Interior Fish and Wildlife Service, the Planning 
Department of the County of Hawai‘i, and the Office of Environmental Quality Control 
(OEQC), as well as community organizations have commented that a reduced scale 
marina and related facilities should be considered.  The OEQC has also asked that the 
alternative of a reduced scale project be evaluated under the assumption that DHHL 
may determine that a downsized project would be preferred. 

In response to these comments on the DEIS and in consideration of measures to 
mitigate anticipated impacts, the EIS Section 2, Alternatives Analysis, has been revised 
to describe the following alternatives, which are discussed in more detail in the EIS: 

§ Alternative 1 is a project involving a 400-slip marina, 400 hotel units, 1,100 time-
share units, and commercial and support facilities.  This alternative would enhance 
water quality and avoid the need to widen the existing harbor entrance channel, as 
well as reduce traffic and socioeconomic impacts.   



 

2 

§ Alternative 2 is an alternative that had been previously discussed, but not included in 
the proposed project that includes an 800-slip harbor and a golf course, and  

§ Alternative 3 is the no-action alternative. 

A comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 indicates that a reduction in the acreage and number of slips in 
the marina, as well as the reduction in hotel and time-share units, would generate less 
environmental, social and economic impacts.  Although positive economic impacts would 
be reduced, Alternative 1 can be considered as a preferable alternative because of 
reduced environmental impacts.  However, while it can be concluded that the 25-acre 
marina in Alternative 1 would be the preferred size, the DLNR agreement establishes the 
size of the marina at 45 acres and 800 slips.  An amendment to the DLNR agreement is 
required in order to allow Alternative 1 to proceed.  Hence, selection of Alternative 1 is 
an unresolved issue at this time. 
 
The additional EIS text that includes the added EIS Section 2, Alternative Analysis, is 
contained in Attachment 1 of this letter.  
 
The developer will continue to work with agencies and the community on addressing 
unresolved issues. 
 
Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-11 

Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-12 

Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-13 

Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-21 

Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-23 

HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

  

 
 
 
July 23, 2007 
 
 
Gene Leslie, President 
Kuakini Hawaiian Civic Club  of Kona 
75-5815 Mamalahoa Hwy. 
Holualoa, Hawai‘i 96725 
 
Dear Mr. Leslie: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 6, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   
 
We concur with your statements regarding the positive impacts of Kona Kai Ola 
on the Villages of La‘i ‘Opua community and on the Hawaiian people.  As 
discussed in EIS Section 1.4.1, it is anticipated that project-generated revenue 
will help finance DHHL housing programs on other DHHL land, including the 
Villages at La‘i ‘Opua, that require expensive infrastructure for water, sewer and 
roads.  Further, Kona Kai Ola will p rovide an employment base in proximity to the 
residents of the Villages at La‘i ‘Opua . 
 
As you noted, the project will include a Hawaiian cultural center.  Other project 
features also support the Hawaiian culture, and these include the support of the 
Ala Kahakai National Historic Trail system, the mitigation of possible project 
impacts on anchialine pools, the treatment of archaeological resources as 
identified by the archaeological consultant, and the incorporation of 
recommendations of the cultural consultant. 
 
Regarding the timing of infrastructure, we concur with your statement that, while 
the project will be implemented over a 15-year period, measures to mitigate 
project impacts will also benefit the general community.  For example, in Phase 1 
of the project, JDI will not only provide access to the commercial parcel, but also 
address regional traffic issues through the improvements of the roadway system.  
JDI plans to improve the intersection of the Queen Ka‘ahumanu Highway and the 
Kealakehe WWTP Access Road. The Kealakehe WWTP Access Road is 
planned to be realigned and widened to an 80-foot road right-of-way (ROW) that 
will serve the Commercial Parcel No. 1 and eventually intersect with the 
proposed Kuakini Highway Extension to the west.  Such improvements will 
ensure that project minimizes its own impacts while improving existing 
conditions. 
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Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



















 

 

 
 
 
 
 
July 23, 2007 
 
 
 
Jan Östman-Lind, Ph.D. 
Ania Driscoll-Lind, M.S. 
Kula Nai‘a Foundation 
P.O. Box 6870 
Kamuela, Hawai‘i 96743 
 
Dear Messrs. Östman-Lind and Driscoll-Lind: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 4, 2007 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact Statement.  
Each of your comments is italicized, followed by our response. 

In response to DEIS comments, Marine Acoustics, Inc., (MAI) was retained to conduct three 
studies, as follows: 

§ Description of Marine Mammal and Sea Turtles  

§ Ambient Noise Measurements and Estimation Study  

§ Acoustic Analysis of Potential Impacts  

Collectively, these studies have significantly increased the EIS discussion on the affected 
marine environment and noise impacts that may be generated by the proposed project.  
Information sources are accurately represented, and modeling techniques provide a reliable 
indication of possible project-related impacts.   

These studies respond to your comments and we are attaching Section 3.9.4, Marine 
Mammals and Sea Turtles (Attachment 1), and including all three studies as an attachment 
to this letter (Attachment 2 – Appendix S, Marine Mammal and Sea Turtle Species by MAI; 
Attachment 3 – Appendix T-2 Ambient Noise Measurements and Estimation Study by MAI; 
Attachment 4 – Appendix T-3 Acoustic Analysis of Potential Impacts by MAI).  

Regarding your comments on alternatives, the alternatives analysis has been expanded in 
response to DEIS comments. As explained in the DEIS, the agreement between JDI and the 
State of Hawai‘i established a required scope and scale of the project for which the impact 
analysis was provided.  Several comments have addressed the fact that alternatives other 
than the No Project Alternative were not addressed in the DEIS Section 2, Alternatives 
Analysis.   

We are of the position that alternative actions other than a No Project alternative are not 
currently feasible without an amendment to the agreement with the State.  Agency and public 
comments in response to the DEIS, as well as additional information generated as a result of 
inquiry into issues raised by the comments, have been helpful in identifying alternative 
actions that will serve the State’s goal of providing additional marina slips for the Kona area.  
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These alternative actions also serve to reduce or mitigate anticipated effects of the proposed 
development.   

Thus, agencies such as the Land Division of the Department of Land and Natural Resources, 
the U.S. Department of the Interior Fish and Wildlife Service, the Planning Department of the 
County of Hawai‘i, and the Office of Environmental Quality Control (OEQC), as well as 
community organizations have commented that a reduced scale marina and related facilities 
should be considered.  The OEQC has also asked that the alternative of a reduced scale 
project be evaluated under the assumption that DHHL may determine that a downsized 
project would be preferred. 

In response to these comments on the DEIS and in consideration of measures to mitigate 
anticipated impacts, the EIS Section 2, Alternatives Analysis, has been revised to describe 
the following alternatives, which are discussed in more detail in the EIS: 

§ Alternative 1 is a project involving a 400-slip marina, 400 hotel units, 1,100 time-share 
units, and commercial and support facilities.  This alternative would enhance water 
quality and avoid the need to widen the existing harbor entrance channel, as well as 
reduce traffic and socioeconomic impacts.   

§ Alternative 2 is an alternative that had been previously discussed, but not included in the 
proposed project that includes an 800-slip harbor and a golf course. 

§ Alternative 3 is the no-action alternative. 

A comparison between impacts related to the proposed project concept and impacts related 
to Alternative 1 indicates that a reduction in the acreage and number of slips in the marina, 
as well as the reduction in hotel and time-share units, would generate less environmental, 
traffic, social and economic impacts.  Although positive economic impacts would be reduced, 
Alternative 1 can be considered as a preferable alternative because of reduced 
environmental impacts.  However, while it can be concluded that the 25-acre marina in 
Alternative 1 would be the preferred size, the DLNR agreement establishes the size of the 
marina at 45 acres and 800 slips.  An amendment to the DLNR agreement is required in 
order to allow Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved 
issue at this time.  The additional EIS text that includes the added EIS Section 2, Alternative 
Analysis, is contained in Attachment 5 of this letter.  

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  Please 
submit a request to our office if you would like to receive a printed or electronic copy of the 
Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The increased level of fisheries knowledge has spawned an atmosphere of stewardship in the 
general charter-boat fishing community. With catch and release programs returning upwards of 
40 percent of the Kona catch back to the ocean there is an obvious awareness that the value of 
catching the fish is often far greater than the value of selling it. It is recommended proposed that 
facilities and programs to foster continued stewardship, fisheries science, tracking of all fish 
catch, and educational programs be implemented in the design of the new marina facilities. 

The proposed marina, marina support facilities, public marina promenade, fishing club, and 
marine science center will provide a venue for implementing the following efforts:  

� Efforts to promote tag and release will be fostered through public education and the 
implementation of more "Catch and Release – Only" tournaments.  

� Promote management through catch limits to possibly include slot weight catch limits, 
ie.i.e. must tag & release animals between 250–950 pounds 

� Promote various other stewardship measures relating to fisheries conservation. 

3.9.53.9.4 Marine Mammals and Sea Turtles 

In addition to water quality, which is discussed in Section 3.9.1.3, other environmental impacts 
that may affect marine mammals and sea turtles include noise and vessel collisions.  The 
following sections describe existing conditions, potential impacts and suggested mitigations to 
prevent negative impacts to marine mammals and sea turtles from noise and vessel collisions. 

3.9.5.13.9.4.1 Existing ConditionsAffected Environment 

A number of marine mammal and turtle species are found in Hawaiian waters near the Kona Kai 
Ola project site.  Detailed information on the abundance, behavior, threats to the species, hearing 
ability and vocalization data is provided for all species in Appendix S.  Data on the most 
prevalent endangered species and species of particular interest are summarized here. 

Humpback Whales: The population of hHumpback whales (Megaptera novaeangliae) around 
Hawai‘i was estimated to be between are mammals and belong to the baleen whale suborder, 
mysticeti.  An estimated 4,500-6,500 in 2000 whales migrate between subpolar Alaska and 
Hawai‘i each year (Mobley et al 2001).  The population growth rate between 1993 and 2000 is 
estimated to be seven percent indicating that the population is recovering from its dramatic 
reduction due to commercial whaling. It is worth noting that this is considered a high rate of 
increase for a mammalian species. 

The highest densities of animals are found within the 100 fathom isobath.   and seek refuge in 
shallow waters close to shore. Most humpbacks off Hawai‘i are found north of Honokōhau in the 
waters of the Hawaiian Islands Humpback Whale National Marine Sanctuary. Nevertheless, they 
are commonly seen off Honokōhau in winter months. Humpbacks are not deep diving animals. 
Whales in Hawai‘i typically dive to less than 100 feet, although occasional deeper dives are 
possible (Hamilton et al. 1997)The whales breed and give birth while in Hawai‘i during the 
winter months, and migrate north to feed each spring.  
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Humpback whales found in Hawai‘i’s waters are part of a global population of Humpback 
whales that was reduced by over 250,000 individuals, or 90 percent, due to hunting (Johnson et 
al 1984). In 1966, the International Whaling Commission instituted a moratorium on all hunting 
of whales globally, and populations have begun to rebound. The North Pacific population of 
humpback whales, with a population of approximately 15,000 prior to hunting, is recovering 
from an estimated low of 1,000 individuals (Rice 1978, Johnson et al 1984). Humpback whales 
are also protected under the Federal Endangered Species Act. It is estimated that Hawai‘i’s 
population of Humpback whales is growing by 7% annually (Mobley et al 2001). 

Congress designated the Hawaiian Islands Humpback Whale National Marine Sanctuary 
(HINMS) on November 4, 1992, and was followed by the Governor of Hawai‘i’s formal 
approval in 1997. The Sanctuary’s purpose includes protecting humpback whales and their 
habitat within the Sanctuary, educating the public about the relationship of humpback whales to 
the Hawaiian Islands marine environment, managing the human uses of the Sanctuary, and 
providing for the identification of marine resources and ecosystems of national significance for 
possible inclusion in the Sanctuary.  The sanctuary is approximately four nautical miles north of 
Honokōhau Harbor. 

While waters surrounding the main Hawaiian islands constitute one of the world’s most 
important North Pacific humpback whale habitats (Calambokidis et al. 1997), the Sanctuary 
actually encompasses five noncontiguous marine protected areas across the Main Hawaiian 
Islands, totaling 1370 square miles. Almost half of this area surrounds the islands of Maui, 
Lāna‘i and Moloka‘i. Smaller areas are designated on the North shore of Kaua‘i, North and 
Southeast shores of O‘ahu, and Hawai‘i’s Kona Coast. On Hawai‘i’s Kona Coast, the Sanctuary 
encompasses the entire northwest-facing coast, consisting of submerged lands and waters 
seaward of the shoreline to the 100-fathom (183 meter) isobath from ‘Upolu Point southward to 
Keāhole Point, which is approximately four nautical miles north of Honokōhau Harbor. 

Whales have very sensitive hearing, so any loud underwater sound has may have  the potential to 
disturb these animals. Vessel collisions are also a concern with whales. Playback experiments 
have estimated that humpback whales will respond to biologically meaningful sound at levels as 
low as 102 dB re 1 µPa, a level that is similar to background ambient noise (Frankel et al. 1995). 
Increases in vessel numbers will lead to an increase in noise from operating boats. However, 
even at its greatest predicted increase, the median sound level from active boats is not expected 
to raise sound levels to an intensity that would be considered an impact (Level B take) to marine 
mammal population (See Appendices T-2 and T-3). Humpback whale song ranges from 20 Hz to 
over 10,000 Hz, with most acoustic energy typically concentrated in the 100-1000 Hz range. 
This vocal production and the anatomy of their inner ear indicate that these animals are most 
sensitive to low-frequency sound (Ketten 1992).  
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Numerous studies have shown that human activity can affect humpback whale behavior, 
including vessel activity (Bauer 1986; Norris 1994; Corkeron 1995; McCauley et al. 1996; 
Scheidat et al. 2004), oceanographic research (Frankel and Clark 2000; Frankel and Clark 2002), 
and sonar (Miller et al. 2000; Fristrup et al. 2003). If the humpback whale population continues 
to expand at its present rate (8%/year) it can be expected that greater numbers of whales will 
extend into waters off the Kona Coast.  This is likely to increase the demand for whale watching 
vessels from the new harbor and this increase will have a negative impact on the whale 
population expansion.  The increase in both the number of vessels and number of whales 
increases the chance for collisions. 

Vessel collisions are also a major concern. The majority of whale strikes occurred where whales 
and boats are most common, such as in  and boats watching are common as in shallow waters 
between Lāna‘i and Maui. In a recent study, three of  conducted by NMFS on  22 27 recorded 
whale-vessel collisions  strikes in the main Hawaiian Islands , only two were recorded occurred 
off the Kona coast. (Lammers et al. 2003). That study also found that 14 of the 22 collisions 
were reported between 1995 and 2003. This observed increase may result from more awareness 
of the issue, or from the greater number of both whales and vessels in Hawaiian waters. In 
Hawai‘i, data from 1972 to 1996 reveal at least six entanglements of humpback whales in 
commercial fishing equipment (Mazzuca et al. 1998).  These data also indicate an increasing 
trend of entanglement since 1992 and a three-fold increase in death and entanglement 
occurrences related to human activity in 1996.  

It is highly unlikely that humpback whales will approach to within the Level A or Level B 
impact “take” zones created by the explosive blasts of harbor construction.  However, the sounds 
generated by these explosions will be within the frequency hearing range of humpback whales 
and could potentially be heard by whales between Kona and Maui.  Modeling predicts that the 
maximum sound level two miles offshore the site is less than 150 dB re1 µPa, which is less than 
the threshold for Level B impacts.  As the explosions are planned to occur daily for up to 9 
months, the cumulative impact of this noise must be considered if construction is anticipated 
when whales are expected in the area (December 15 – March 30).In one instance, a fishing boat 
was pulling in a catch and was lifted by a whale. In the other instance, a whale was struck by a 
dive boat heading towards its diving spot.  

Dolphins: A number of dolphin species are found in the waters near Honokōhau Harbor. 
Detailed information on all of these can be found in Appendix S. Spinner dolphins (Stenella 

longirostris) are regularly seen in shallow water and in close proximity to the project site.  
Spinner dolphins (Stenella longirostris), often inhabit waters within Honokōhau Bay and at times 
intentionally congregate near the harbor channel to take advantage by bow-riding outgoing 
vessels. "Spinners" common name stems from their habit of leaping clear of the water and 
twirling in the air. They are the smallest dolphins typically seen in Hawai‘i, with a mature size of 
6 feet in length and 160 pounds.  
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Spinners school in pods of a few animals to 100  180 or more, with pod sizes of 1-20 being most 
common (Östman-Lind et al. 2004). They and show community behavior when feeding in  on 
mesopelagic fish, squid and shrimp in deep water at night, and rest in nearshore shallow waters 
during the day (Norris and Dohl 1980; Benoit-Bird et al. 2001). when they come near shore to 
play and rest. On the Island of Hawai‘i, Kealakekua Bay is one location of almost daily spinner 
visits, but they frequent many other bays along the coast and regularly rest in Honokōhau Bay. 
There are seven primary resting areas along the Kona coast of Hawai‘i, including Honokōhau 
Bay, where spinners are regularly seen near the harbor entrance (Östman-Lind et al. 2004). There 
is some evidence that the spinner dolphins may be resident to the area (Östman-Lind et al. 2004), 
making them more susceptible to repeated disturbance. 

The hearing ability of spinner dolphins has not been measured.  However, hearing of the related 
striped dolphin (Stenella coeruleoalba) was measured between 500 Hz and 160 kHz, with 
maximum sensitivity at 64 kHz (Kastelein et al. 2003). The hearing response of this single 
dolphin was less sensitive below 32 kHz than other dolphins. As all marine mammals have very 
sensitive hearing, any loud underwater sounds have the potential to disturb dolphins as well. 
Given the sporting habit of spinners and other dolphins of bow-riding ships and small boat 
wakes, they are apparently not overtly impacted by vessel traffic noises.   

Despite their limited sensitivity to low frequency sound, spinner dolphins have been shown to be 
impacted by human activity. Examples include interruption of resting activity and increases in 
the number of higher energy behaviors (Luna-Valiente and Bazúa-Durán 2006). Numerous 
studies describe changes in distribution (Haviland-Howell et al. in press) and short-term 
behavioral changes of dolphins in response to vessel traffic (Bejder et al. 1999; Scarpaci et al. 
2000; Gregory and Rowden 2001; Nowacek et al. 2001; Van Parijs and Corkeron 2001; Ritter 
2002; Lusseau 2003; Ng and Leung 2003). However, it has been established that for at least one 
population of bottlenose dolphins, these repeated short-term effects translate into long-term 
detrimental effects on the affected population (Bejder et al. 2006a; Bejder et al. 2006b).  

In Hawai‘i, some entanglements of spinner dolphins have been observed (Nitta and Henderson 
1993; Rickards et al. 2001) but no estimate of annual human-caused mortality and serious injury 
is available. A habitat issue of increasing concern is the potential effect of swim-with-dolphin 
programs and other tourism activities focused on spinner dolphins around the main Hawaiian 
Islands (Östman-Lind et al. 2004).  

Hawaiian Monk Seals: Endangered Hawaiian Monk Seals (Monachus schauinslandi, Hawaiian 
Name: ‘Ilio holo I ka uaua) are on the endangered species list . They are rare, but not unknown 
along the Kona Coast. Fortunately, monk seals are air breathing and spend the majority of their 
time above water where they are easily observed. If a monk seal is reported observed in the area, 
Kona Kai Ola would work with relevant agencies to protect the seal. Most monk seals are found 
in the Northwest Hawaiian Islands, but recent aerial surveys estimated that there are 52 seals in 
the main Hawaiian Islands (Baker and Johanos 2004). There have been 13 sightings between 
2003 and 2006 in the vicinity of Kaloko-Honokōhau National Historical Park (NOAA protected 
species division data) indicating regular, albeit low-level use of these areas by monk seals. 
OneTwo birth on the Island of Hawai‘i haves been reported (Baker and Johanos 2004). 
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The best population estimates for Hawaiian monk seals (as of 2003) was 1,244 (Carretta et al. 
2004). However the population is currently showing a decline that has been continuing since the 
1950s (Antonelis et al. 2006). 

Underwater hearing in the Hawaiian monk seal has been measured between 300 Hz to 40 kHz. 
Their most sensitive hearing is at 12 to 28 kHz, which is a narrower range compared to other 
phocids. Above 30 kHz, their hearing sensitivity drops markedly (Thomas et al. 1990). 

Monk seals are very intolerant of human activity and are easily disturbed. When the U.S. military 
inhabited Sand Island and the Midway Islands and Kure Atoll, the monk seals disappeared until 
after the military left. Monk seals prefer to be solitary animals (Reeves et al., 2002). 

Sea Turtles: Five species of sea turtles are known to frequent Hawaiian waters, with Hawaiian 
green sea turtles (Chelonia mydas) by far the most abundant at 97% of the total numbers, 
hawksbill turtles (Eretmochelys imbricata, 1.7% of total), olive ridley turtles (Lepidochelys 

olivacea, 0.8%), and occasional sightings of leatherback (Dermochelys coriacea) and loggerhead 
sea turtles (Caretta caretta, Chaloupka, et al, 2006, from stranding reports). Green sea turtles are 
the most plentiful large marine herbivore in the world and have experienced a very successful 
population recovery in Hawaiian waters since 1974 when harvest was outlawed in Hawai‘iIi, and 
1978 when they became protected under the Endangered Species Act (Balazs, et al. 2004). Both 
green sea turtles and hawksbills are known to breed and nest on beaches within the main 
Hawaiian Islands, and have a 25-30 year generation time with a life span of 60-70 years (Balazs 
et al 2004). Total population numbers of green sea turtles in the Hawaiian archipelago have not 
been estimated, but the population has at least tripled since the 1970s and may now be 
approaching the carrying capacity of the islands (Chaloupka, et al. 2006). 

Bartol et al. (1999) measured the hearing of juvenile loggerhead sea turtles using auditory 
evoked potentials to low-frequency tone bursts found the range of hearing to be from at least 250 
to 750 Hz. The frequency range that was presented to the turtles was from 250 Hz to 1000 Hz 
(Bartol et al. 1999).  

Most recently, Bartol and Ketten (2006) used auditory evoked potentials to determine the hearing 
capabilities of subadult green sea turtles and juvenile Kemp’s ridleys.  Subadult Hawaiian green 
sea turtles detected frequencies between 100 and 500 Hz, with their most sensitive hearing 
between 200 and 400 Hz.  However, two juvenile green turtles tested in Maryland had a slightly 
expanded range of hearing when compared to the subadult greens tested in Hawai‘i.  These 
juveniles responded to sounds ranging from 100 to 800 Hz, with their most sensitive hearing 
range from 600 to 700 Hz.  The two juvenile Kemp’s ridleys had a more restricted range (100 to 
500 Hz) with their most sensitive hearing falling between 100 and 200 Hz (Bartol and Ketten 
2006).   
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Adult Ggreen turtles are primarily herbivorous often seen on reefs as deep as 100+ feet but much 
more common in shallower waters. Foraging behavior of green turtles is well documented and in 
Hawai‘i is typically characterized by numerous short dives (4 to 8 min) in shallow water 
(typically less than 3 m) with short surface intervals (less than 5 sec) (Rice et al. 1999).Resting 
periods are characterized by longer dives (over 20 min) in deeper water (4 to 40 m) with surface 
intervals averaging 2.8 min (Rice et al. 1999).  The amount of time that turtles spend foraging 
versus resting is still largely unknown. Green turtles in Hawai‘i frequently use small caves and 
crevices in the sides of reefs as resting areas, and spend significant amounts of time on the tops 
of reefs (Balazs et al. 1987). Green turtles are known to be resident in Kiholo Bay, Hawai‘i 
(Balazs et al. 2000), and presumably other areas as well, potentially increasing their 
susceptibility to vessel collision and/or repeated disturbance. Two turtle “cleaning stations” have 
been reported near the mouth of Honokōhau Harbor.  During periods of calm water green sea 
turtles are often seen over very shallow reef flats where the choicest of algae are to be found. 
While some turtles may "rest" upon the surface, it is much more common to find them in small 
caves or wedged between coral heads where they are less subject to shark attacks. Green sea 
turtles may occasionally be seen far at sea (they nest in French Frigate Shoals in the NW 
Hawaiian Islands), but they are much more prevalent over the shallow shoreline areas where they 
forage for food.  

Vessel collisions and potential noise impacts are a concern with regard to turtles. In a study of 
3,861 turtle strandings in the main Hawaiian Islands from 1982 – 2003 (Chaloupka, et al. 2006), 
boat strikes accounted for only about 2.7 percent of the cases and were almost always fatal (95 
percent). Entanglement in gill nets accounted for about six percent of strandings and also had a 
high rate of mortality (75 percednt). Hook and line entanglement (seven percent of strandings) 
was much less likely to result in the death of the turtle (52 percent mortality). At least 20 green 
sea turtles have stranded in Honokōhau Harbor or along the boundaries of Kaloko- Honokōhau 
National Historical Park.  Of all 3,861 strandings recorded in the Main Hawaiian Islands since 
1982 only three occurred within 10-miles north or south of Honokōhau Harbor (Balazs, personal 
communication from NMFS database). 

Recent increases in longline fisheries may be a serious source of mortality. Greens comprised 
14% of the annual observed take of all species of turtles by the Hawai‘i-based longline fishery 
between 1990 to 1994 (NMFS 1998a).  Over the period of 1994 to 1999, it was estimated that an 
annual average of 40 green sea turtles were caught by the Hawai‘i-based longline fishery 
(McCracken 2000).   

Recent proliferation of a tumorous disease known as fibropapillomatosis (Herbst 1994) may 
reverse improvements in the status of the Hawaiian stock (NMFS 1998a), although recent 
modeling suggests that population levels continue to increase despite the disease (Chaloupka and 
Balazs 2005). The disease is characterized by grayish tumors of various sizes, particularly in the 
axial regions of the flippers and around the eyes.  This debilitating condition can be fatal and 
neither a cause nor a cure has been identified.   



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-59 

Hawksbill turtles (Eretmochelys imbricate) are observed less often than green sea turtles near 
Honokōhau. About 20-30 female hawksbills nest annually in the Main Hawaiian Islands (NMFS 
1998b).  In 20 years of netting and hand-capturing turtles at numerous nearshore sites in Hawai‘i, 
only eight hawksbills (all immatures) have been encountered at capture sites including Kiholo 
Bay and Ka‘u (Hawai‘i), Palo‘ou (Moloka‘i) and Makaha (O‘ahu) (NMFS 1998b). It was only 
recently discovered that hawksbills appear to be specialist sponge carnivores (Meylan 1988).  
Previously they had been classified as opportunistic feeders on a wide variety of marine 
invertebrates and algae. 

Increasing human populations and the concurrent destruction of habitat are also a major concern 
for the Pacific hawksbill populations (NMFS 1998b).  Hawksbill turtles appear to be rarely 
caught in pelagic fisheries (McCracken, 2000).  However, incidental catches of hawksbill turtles 
in Hawai‘i do occur, primarily in nearshore gillnets (NMFS 1998b). The primary threats to 
hawksbills in Hawai‘i are increased human presence, beach erosion and nest predation (e.g., by 
mongooses) (NMFS 1998b).   

3.9.5.23.9.4.2 Anticipated Impacts and Recommended Proposed Mitigation  

A complete analysis of the in-air and in-water potential acoustic impacts from the construction of 
the Kona Kai Ola small boat harbor was completed by Marine Acoustics, Inc.(MAI) and is 
included in this document as Appendix T-3.  In conducting this analysis, the best available 
scientific, environmental, geologic, and meteorological data were obtained and used to calculate 
the acoustic transmission loss (TL) and subsequently to predict the received levels (RLs) at the 
five receiver sites.  State of the art acoustic propagation models were employed in this analysis to 
determine in-air and in-water TL.  MAI used the Acoustic Integration Model (AIM) to assess 
the impact of the predicted acoustic sound field on the species of marine mammals that could 
conceivably occur near the Kona Kai Ola project site. 

The conclusion of that report determined that the criteria for Level A impacts to marine 
mammals for either in-air or in-water conditions at the receiver sites were never exceeded for the 
model source and receiver locations for non-blasting activities.  However, these thresholds could 
be exceeded by the explosive blasting used to create the new harbor.  For both in-air or in-water 
acoustic propagation, this only occurred when an animal was within about 200 meters (656 ft) of 
the explosion,  This condition could only occur when the explosive source was at locations 
farthest north in the new harbor and closest to the existing harbor.  This condition mandates that 
a safety range out to at least 200 meters (656 ft) of the source be shown to be clear of all marine 
mammals and sea turtle prior to each blast to preclude potential Level A takes.   
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The MAI report indicated that the in-air RLs for the explosive sources would exceed the 
assumed 100 dBA threshold for Level B harassment of pinnipeds (seals) for ranges out to about 
0.4 nm (i.e., 800 yds [731 m]).  This threshold is nominally for pinnipeds, but it should be 
extended to surface resting marine mammals and basking or beached sea turtles.  Therefore, an 
in-air safety buffer of at least 731m from any explosive source is proposed, that should be 
maintained and found clear of marine mammals and basking or beached sea turtles prior to any 
blasts.  It should be noted that although a receiver site was not modeled specifically in the 
existing harbor, that area is often within the range of this safety buffer and that extra care should 
be taken to ensure that no marine mammals or sea turtle are in the existing harbor prior to any 
blast.  Analysis of the most restrictive Level B in-water explosive threshold shows that it is only 
exceeded when an animal is closer than 300 m (984 ft) from the explosive source.   

Although the possibility exists for Level B impacts to marine mammals, based purely on the 
sound fields produced by the explosive blasts, analysis is the marine mammal distribution and 
movement as predicted by the AIM model, indicates that this is very unlikely situation.  
Therefore, it is expected that there will be much less than 0.5 Level B takes, with or without 
mitigation.  But the mitigation safety buffer must still be enforced to preclude the unlikely 
possibility of marine mammals or sea turtle being near the explosive sources when they are used. 

It should be recognized that several mitigation measures are already built into the proposed 
project.  For example, the proposed practice to maintain a rock “dam” separating the construction 
site from the existing harbor reduces acoustic energy propagating to area potentially containing 
marine mammals or sea turtles.  Also, this dam precludes animals from entering the construction 
area.  This dam or land-bridge will be in place for all drilling and dredging activities, except for 
the removal of the land bridge itself. 

Several other possible methods of mitigation are available to the Kona Kai Ola project, and 
feasibility, practicality, and benefit will be discussed with the National Marine Fisheries Service 
(NMFS) during consultation, and may be implemented subsequent to that consultation.  The first 
possible mitigation technique is to acoustically monitor the potentially impacted areas during 
construction to: a) assess the accuracy of the modeling and b) to interact proactively with 
construction personnel to ensure that the identified threshold levels are not exceeded.  Although 
the best available science and data was used to model the acoustics of the area, numerous 
conservative assumptions needed to be built into the modeling.  By monitoring the actual levels 
received, in-situ corrections/updates to modeled parameters could potentially reduce the built- in 
conservativeness and reduce the potentially impacted areas.  For example, the modeling assumes 
that all of the small voids in the bedrock are water-filled and therefore impart minimum 
attenuation on the acoustic signal as it propagates through.  If even a small percentage of the 
voids are gas-filled, this attenuation would increase greatly and the impacted area would be 
reduced.   

Another possible mitigation technique would be to augment the land-based visual observer, who 
it is assumed would verify that the area was clear the animals, with boat-based observers.  This 
would increase the effectiveness of recognizing the presence of marine mammals and sea turtles 
in the potentially affected areas. 
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Additionally, interactions with the construction teams to alter the blasting methods modeled 
could potentially mitigate and reduce acoustic impacts to marine animals.  A blasting expert will 
be consulted to develop a discontinuous non-linear blasting plan that will optimize cancellation 
of the explosion pressure wave into the marine environment.  Examples of possible changes 
include: reducing charge size, reducing the depth drilled and blasted during any blast, reducing 
the number of blast holes or the volume of each blast, etc.  The combination of these techniques 
with acoustic monitoring could potentially allow a large portion of the northern third of the 
harbor to be excavated with little or no potential impact to marine animals. 

Interactions with NMFS during the consultation period will be used to examine these or any 
other techniques which may be identified.  Also, the project is requesting help in identifying any 
possible method known to NMFS to establish and maintain turtle exclusion areas, especially in 
the existing harbor, without harassing the turtles.  It may become apparent during those 
consultations that even with the identified buffer zones and mitigation techniques that an 
Incidental Harassment Authorization (IHA) is required, especially for the northern third of the 
proposed harbor. 

Marine Acoustics, Inc. also completed a study of the expected ambient noise levels in 
Honokōhau Bay as a result of the increased vessel traffic from the expanded harbor.  This report 
is included in this document as Appendix T-2.  That report concluded that the average maximum 
daytime ambient noise levels would be expected to increase about 9.7 dB across the frequency 
spectrum from 100 Hz – 2 kHz, with the quadrupling of the vessels using the expanded harbor 
(i.e., the proposed action).  Although significant, this increase would occur primarily during 
daylight hours, and the predicted median ambient noise would still be below 100 dB for all 
frequencies.  The other significant factor is that there will be a quadrupling of the number of 
localized (i.e., small) individual sound fields in the area.  These sound fields surround the 
individual boat that are contributing to the overall ambient noise.  Noise levels in excess of 120 
dB extend out to about 550 m (1804 ft) from these boats, with even high levels at closer ranges.  
Short of actual collisions with animals, Level A impacts are unlikely for noise levels typically 
generated by small boats.  The Level B threshold nominally extends to approximately ten meters 
around each boat (depending on equipment such as size of motor, conditions of propeller and 
other equipment).  Therefore potential Level B impacts to marine mammals and sea turtles 
would only occur within this range.  Therefore, the chance for potential Level B impacts is small. 

Completion of the harbor expansion project will increase the vessel traffic crossing the Hawaiian 
Islands Humpback Whale National Marine Sanctuary, the southern boundary of which is 
approximately four nautical miles north of Honokōhau Harbor.  At a time when the whale 
population is growing, an increase of vessel traffic may increase the likelihood of vessel-whale 
collisions. Related to vessel traffic, an increase in whale watching activities is also likely.  
Vessels participating in these activities directly seek out higher whale population densities, 
increasing the likelihood of collisions, but also having the potential for disrupting whale 
behaviors such as resting, courting, mating or birthing.   
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As noted earlier, however, of the 27 22 recorded whale strikes in the main Hawaiian Islands, 
only two three were recorded off the Kona coast. Sanctuary managers may need to implement 
additional regulations for private and/or commercial activities directly involving whale 
encounters. Mariner education programs, already in place as part of Sanctuary operations, will 
help to mitigate possible impacts due to increased boaters, and the proposed marine science 
center will complement Sanctuary educational programs.  

Impacts to turtles may occur during construction of the marina. Since most of the marina will be 
excavated in a land-locked condition, turtles will not be subject to any potential harm from 
excavation. Experience during construction of the Ko Olina lagoons, and the expansion of the 
Barber’s Point Harbor on O‘ahu indicate that turtles abandoned their offshore (30-100 ft depth) 
resting habitats and concentrated in very near shore waters adjacent to the harbor and, at times, 
even within the active construction areas as soon as blasting and excavation began. Although no 
turtle injuries or mortalities were reported during either of those harbor construction activities, 
this should serve as a cautionary example for future coastal construction activities. 

An increased level of impacts to turtles from increased boating and fishing activities may occur. 
The level of impact documented by National Marine Fisheries Service is limited to only three 
turtle mortalities confirmed, since 1982, from a total of 3,861 strandings throughout the Main 
Hawaiian Islands. Of the 3,861 turtle strandings recorded from the Main Hawaiian Islands since 
1982, 75% were mortalities, and of these about 4% (~est. 116, from Figure 3 of Chaloupka, 
et.al.) were from boat strikes and 3 of these occurred within 10 miles of Honokōhau Harbor. 
Data from NPS staff at the adjacent Kaloko-Honokōhau National Historical Park show a total of 
20 strandings within the parking (19) and harbor (1) between 2000 and 2006 with one attributed 
to boat strike and 6 to fishing gear entanglement.  Eleven additional gear entanglements and one 
additional boat strike were also recorded but not listed as strandings.  Human caused impacts 
from fishing and boat strikes are anticipated to increase as turtle populations continue to increase 
and boating /fishing activities increase with the expanding harbor. 

It would appear that anthropomorphic impact to turtles from boat strikes and fishing activities is 
very low along the Kona Coast adjacent to the existing harbor. It is likely that this is due in part 
to the relatively steep ocean bottom that limits the habitat of the turtles to the very nearshore 
areas away from the areas of heavy boat traffic. Recognition by the general public that sea turtles 
are protected also puts a heavy social pressure on fishermen who may inadvertently catch a sea 
turtle, and is likely a factor in the recovery of this species. Although no adverse impacts to turtles 
have been documented within the existing harbor, the close proximity of boats and turtles in this 
environment is cause for concern. 

During land-based construction of the marina, no mitigation is necessary as previous experience 
has shown that turtles are not adversely impacted by these activities. Once the land bridge is 
open, however, it is highly likely that turtles will be attracted into the new harbor and be subject 
to potential harm from in-water construction of piers or other facilities. During this period of 
time and until the harbor is operational,  it is recommended that a mesh barrier will be  is erected 
across the new harbor channel to exclude turtles from the inner basin. The mesh size needs to be 
selected in consultation with regulatory NMFS agencies to make sure it does not entangle turtles. 
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As the new harbor area will likelypossibly attract turtles to the basin (similar to the existing 
harbor) and an increase in boat traffic is expected in the harbor channel there will be an increased 
possibility of turtle strikes within the channel and new harbor area. To minimize this possibility 
it is recommended proposed that educational signs be erected around the harbor describing the 
turtles and warning boaters to be cautious while traversing harbor channels. The slow no-wake 
lane in the entrance channel should also be strictly enforced and the State should consider 
extending the slow no-wake zone further out to the first green buoy. 

As all marine mammals have very sensitive hearing, any loud underwater sounds have the 
potential to disturb these creatures. Potential underwater acoustics may impact marine mammals 
and sea turtles during construction activities, such as blasting and pile driving. Appendix Q 
contains a study of underwater noise impacts during the construction and operation of the 
proposed project.   

To mitigate impacts related to noise generated by construction activities, such as blasting and 
pile driving, a program to monitor sound levels and the presence of marine mammals and sea 
turtles will be implemented.  Construction activities will be adjusted if whales, monk seals, 
dolphins or sea turtles are in the vicinity. Further, keeping the land bridge closed to the ocean 
until all major pile driving and blasting are completed will further avoid adverse impacts. 

Increased boat traffic will result in increased low intensity sounds in the harbor area and along 
transit routes. The ecological role played by anthropomorphic sound in the marine environment 
has recently received heightened awareness. Evidence from declassified Department of Defense 
ocean recordings off of San Diego show that background sound levels off-shore of the harbor 
have increased approximately ten-fold in 30 years. Much of this increase in sound level has been 
ascribed to large ship traffic. While intense sound levels can adversely impact marine mammals 
and potentially other species, this level of sound pressure has not been shown to be produced by 
the small boats envisioned to occupy the new marina. 

Adverse impacts of lower intensity noise, such as from small boat engines, have been very 
difficult to quantify. No definitive information is available to determine the level of impact 
produced by increase in small boat generated noise on fish, marine mammals and sea turtles. 
Given the sporting habit of spinners and other dolphins of bow-riding ships and small boat 
wakes, they are apparently not overtly impacted by vessel traffic noises. 

However, boat-generated noises can be reduced by slowing boats to “slow no-wake” in the main 
traffic lane of the entrance channel. The State could also consider extending the “slow no-wake” 
lane out to the first green buoy. Appropriate signage to enforce these requirements is 
recommended.   

3.9.63.9.5 Ciguatera 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 







 

 

 
 
 
July 23, 2007 
 
 
 
Henry Curtis, Executive Director 
c/o Life of the Land 
76 N. King Street, Ste. 203 
Honolulu, HI 96817 
 
Dear Mr. Curtis: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 

Response to Your Comments Dated February 5, 2007 
 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  We will respond to your comments in the order that they appear in your 
letter. 

Page 1, Paragraph 2 

The proposed project does not include residential units.  It appears that you are seeking 
information as to the number of families whose household income falls within the 
affordable housing income guidelines that will stay in a hotel or time-share unit, or 
purchase or rent a boating slip at the proposed marina. 

We do not have such projections at this time.  However, the revenue generating 
components on lands owned by the State Department of Land and Natural Resources 
(DLNR) are essential for the financing of development costs of the marina and boating 
facilities that are proposed for the harbor expansion.  It is to be expected that those 
revenue-generating components will be designed to capture the highest return 
practicable within the context of this type of project. 

Page 2, Paragraph 1 

Under Hawai‘i County Ordinance Chapter 11, Section 4 Affordable Housing 
Requirements, hotel uses generating more than 100 employees on a full-time equivalent 
basis must earn one affordable housing credit for every four full-time equivalent jobs 
created.  Kona Kai Ola developers are interested in pursuing housing opportunities for 
workforce housing in the lands mauka of the project site in the same or adjacent 
ahupua‘a.  

Section 4.6.5, Workforce Housing, has been added to the EIS, as follows: 

As discussed in Section 4.6.3.2, implementation of the Kona Kai Ola master plan will 
create a total of 3,842 on-site full time equivalent employment positions in the operating 
businesses of the development.  The project is estimated to be operational around 2012, 
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following completion of infrastructure and Phase I construction, and will continue until the 
community reaches build-out and stabilization in 2026.   

Approximately 45 percent of the jobs will be entry level positions with an average annual 
wage of $20,000 in current dollars.  Another 40 percent will be mid-level jobs with 
average yearly pay of $32,000, and, 15 percent will be management/high-skill positions 
with wages averaging $50,000. 

Approximately 2,147 of the jobs in the subject project will be filled by persons who have 
in-migrated to the Big Island.  However, only a nominal portion would be specifically 
relocated to West Hawai‘i as a result of the development.   

The total net housing load created by Kona Kai Ola in-migrant workers will be 1,074 
units.  This in-migration will generate a need for a range of 625 to 859 affordable housing 
units, as follows: 

The most suitable location for workforce housing units is the Villages at La‘i‘Ōpua 
community, a DHHL project, or within the Hawai‘i Housing Finance and Development 
Corporation affordable housing development planned for Keahuolū.  These are two 
State-owned undertakings directly across the highway in the same ahupua‘a.  Locating 
workforce affordable housing units in these communities would substantially lessen the 
traffic impacts associated with a community subject workforce.  Alternatively, the State 
lands adjacent to Waikoloa Village would be appropriate.   

Page 2, Paragraph 2 

The agreements between the State and JDI prohibit residential development at Kona Kai 
Ola. 

As to the number of units and “affordable” units that we have built,” we must answer in 
the negative.  Oceanit is a local company that focuses on ocean engineering and ocean 
science, environmental studies, and impact analysis.  We are not housing builders and 
thus cannot provide you with a track record of housing development. 

Page 2, Paragraph 3 

Implementation of the Kona Kai Ola master plan will generate a total of 3,842 on-site full 
time equivalent employment positions in the operating businesses of the development.  
The project is estimated to be operational around 2012, following completion of 
infrastructure and Phase I construction, and will continue until the community reaches 
build-out and stabilization in 2026.   

Approximately 2,147 of the jobs at Kona Kai Ola will be filled by persons who have in-
migrated to the Big Island.  However, only a nominal portion would be specifically 
relocated to West Hawai‘i as a result of the development.   

Page 2, Paragraph 4 

The vision for the project is to develop a project that has minimal impact on the 
environment by striving to significantly reduce water consumption, waste disposal, 
energy use, and carbon dioxide emissions.  The following text has been added to the 
EIS to present goals related to temperature and energy efficiency: 
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Design Related Goals 

 The development will maintain 40 percent of the total site area as open (including 
marina).  Kona Kai Ola’s original proposed site plans have set aside 40 percent 
of total site area as open space.  

 The project site temperature will be reduced while maintaining an attractive 
environment for visitors and the community. By reducing the site temperature, 
the cooling requirements in buildings will be lessened and walking within the site 
will be more comfortable. A variety of different measures are being considered to 
reduce site temperature; these measures include site vegetation, incorporation of 
water features throughout the site, reduction of dark pavement, and shading of 
pathways.  

Energy Related Goals 

 The project will reduce building energy use by 50 percent, as compared to a 
building that does not incorporate energy efficient strategies (the comparison 
building is defined by using ASHRAE/IESNA Standard 90.1-2004). The project 
team has already begun analyzing the energy use in a typical time-share. 
Strategies to help reduce energy use include: incorporating significant wall and 
ceiling insulation, utilizing windows that allow daylight without allowing heat 
penetration, purchasing energy efficient lighting and appliances, designing the 
buildings to maximize natural ventilation, and using cold ocean water for air 
conditioning and cooling. 

 The project will use renewable energy technologies on-site to provide the 
remaining 50 percent of overall building energy use. On Hawai‘i Island, one of 
the most abundant resources is solar insolation. Given the year-round 
abundance of solar insolation, the use of solar thermal and photovoltaic 
technologies is feasible for the project. The development intends to integrate 
these technologies into each building’s architectural features.  Initial calculations 
show that the time-share segment can integrate enough solar technologies on 
each building’s roof to completely offset time-share electricity demand. 

 These measures will help to reduce the site’s peak energy demand by 50 
percent.  By reducing the development’s demand during the range of hours that 
most of the Hawai‘i Island’s citizens are using electricity, Kona Kai Ola can help 
HELCO reduce the probability of brownouts and blackouts. The reduction in peak 
energy demand can be achieved by using smart technologies that control energy 
use 

Information regarding increase in air and marine travel during construction and 
operations is not available. 

Page 2, Paragraph 5 

The project site is not an isolated area.  It is adjacent to major thoroughfares and in 
proximity of residential, commercial, and industrial uses. 

Page 2, Paragraph 6 

The DEIS presented information stating that harbor construction would cause an 
increase in salinity in the anchialine pools makai of the proposed marina basin to 
become equivalent to the ocean at 35 parts per thousand (ppt) and that the anchialine 
biology would then perish.   
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In response to DEIS comments and to further study the pools south of the entrance 
channel of Honokōhau Harbor, a second study was conducted by David Chai of Aquatic 
Research Management and Design, in June 2007.  The second survey focused on 
intensive diurnal and nocturnal biological surveys and limited water quality analysis of 
the southern group of anchialine pools exclusively.  In addition, further comment on the 
groundwater hydrology effects on anchialine pools was prepared by Waimea Water 
Services. 

The DEIS identified 22 anchialine pools.  Further studies determined that three of these 
pools are actually part of an estuary complex with direct connection to the ocean. Of the 
19 anchialine pools, six were considered high tide pools (exposed only at medium or 
high tide), seven were considered pool complexes (individual pools at low tide and 
interconnected at high tide), and six were single isolated pools.  Of the 19 anchialine 
pools, three pools with a combined surface area of 20 m2 would be eliminated due to the 
harbor construction. 

While the second survey confirmed the presence of direct human use and disturbance, 
such as trash receptacles and toilet facilities, it found that the greatest degradation to the 
majority of the anchialine and estuarine resources was due to the presence of alien fish, 
including topminnows and tilapia, and introduced plants, predominantly pickelweed and 
mangrove. 

The additional studies indicate that the remaining pools may not increase in salinity to 
levels unhealthy for anchialine pool fauna.  Waimea Water Services found that harbor 
construction would cut off some of the fresher ground-water flow.  However, predicting 
the extent of change in flow is difficult if not impossible even with numerous boreholes 
and intense sampling.  The tides alone create a mixing system that increases salinity, as 
the flow approaches the point of discharge which will be either the channel or the shore.  
Another factor that could influence groundwater quality is the increased local recharge 
from irrigation between the channel and shore.  This will add fresh water to the lens 
locally, but is not quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas 
have a tendency to lose vertical permeability from sedimentation thus restricting water 
exchange within the individual pools. This is normally reflected in both the salinity and 
temperature and this information has been adequately studied in the pools.  

Hence, the additional studies found that changes in groundwater quality may, or may 
not, impact biological communities in the anchialine and estuarine environment.  In 
either case, the developer is committed to practicing good stewardship over the pools to 
be preserved and eliminating or reducing alien species to the extent practicable.  The 
developer recognizes it is important to understand these relationships to effectively 
manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and 
take decisive appropriate action will be implemented.   
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Mitigation measures to facilitate the long term health of the remaining anchialine pools 
will be based on environmental monitoring, which is vital as an early warning system to 
detect potential environmental degradation. A series of quantitative baseline analysis of 
the physio-chemical and biological components within the project site will provide a 
standard by which the effects of the development, anthropogenic activities, and natural 
phenomena on this environment can be measured.   

The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.  
Section 3.9.2, Anchialine Ponds, summarizes findings of the additional studies and is 
contained in Attachment 1 of this letter.  

Page 2, Paragraph 7 

Traffic:  With the project in place, it is estimated that about 1,500 trips will be generated 
during the AM peak period and about 3,400 trips will be generated during the PM peak 
period.  With the project, traffic volume is estimated to be higher at all of the major 
intersections compared to traffic without the project.  However the timing of the 
construction of road improvements will be changed with approval of the Kona Kai Ola 
project.  The Kuakini Highway extension road is anticipated to be built within the first two 
years (Phase 1) and this is anticipated to be a more accelerated schedule than would 
occur without the Kona Kai Ola project.  

Open space:  The project will cause the loss of open space and this is discussed in 
Section 6, Irreversible and Irretrievable Commitment of Resources. 

Diverse agriculture:  The project will not affect “diverse” agriculture, except that long-
term operations, which will include food establishments, would support the diversified 
agriculture industry through purchase of crops. 

Urban sprawl:  The project site is in an urbanized area with existing roadway 
connections.  We do not believe that project implementation will contribute to urban 
sprawl. 

Infrastructure:  Kona Kai Ola will increase the demand for potable water, wastewater 
treatment, drainage facilities, and solid waste facilities, and increase vehicular traffic.  
Impacts generated by Kona Kai Ola will be mitigated through developer-funded 
improvements, and many of these improvements will benefit the wider community. 

Page 2, Paragraph 8 

Sustainable design is a process that requires integration and communication between all 
parties involved in the design and construction of a development.  In a typical 
development, an owner works with an architect and site planner to design the 
development.  Following a site’s design, engineers are hired to design the structure and 
systems of a building.  Eventually a contractor is brought in to construct the 
development.  In this version of development, the designers and contractors work in 
isolation.  In contrast, sustainable design requires that team members work together to 
understand how all pieces to a development fit within the whole.  This integration allows 
project members to offer unique solutions to common design and construction problems 
while also integrating environmental concerns into a project. 
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JDI has made a corporate commitment to environmental sustainability in all its work.  In 
Kona Kai Ola, JDI intends to incorporate the latest environmental design and technology 
to create an energy efficient, low environmental impact, sustainable development at 
Kona Kai Ola.  

Kona Kai Ola is proposed as an integrated mixed-use community which is designed 
equally for visitors and residents, enhances existing marina, fishing and water 
recreational businesses, and provides a range of economic opportunities.  Kona Kai Ola 
will be implemented over a 15-year period, and it is anticipated that the marketing of 
specific components will vary during this time frame. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 

 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
Cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   

 









Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-44 

The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-45 

Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 











 

 

 
 
 
July 23, 2007 
 
 
Tim Robertson 
Melton International Tackle 
74-5035D Queen Ka‘ahumanu Hwy. 
Kailua-Kona, Hawai‘i 96740 
 
Dear Mr. Robertson: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 13, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   
 
We concur with your statements regarding the need to expand the existing 
Honokōhau Harbor, and share your belief that Kona Kai Ola will improve the 
economic environment with the addition of this mixed-use community.  Your 
comment related to the incorporation of environmentally sound practices at Kona Kai 
Ola is accurate, and EIS Section 1.5.2, Project Sustainable Design, provides 
sustainability goals in the areas of design, energy, water, waste and transportation.  
Section 1.5.2, Project Sustainable Design, has been expanded to include specific 
project sustainability goals, and is contained in Attachment 1 of this letter. 
 
Your suggestion regarding a 400-slip harbor is acknowledged and we have 
incorporated such suggestions in the EIS.  As explained in the DEIS, the agreement 
between JDI and the State of Hawaii established a required scope and scale of the 
project for which the impact analysis was provided.  Several comments have 
addressed the fact that alternatives other than the No Project Alternative were not 
addressed in the DEIS Section 2, Alternatives Analysis.   
 
Kona Kai Ola is of the position that alternative actions other than a No Project 
alternative are not currently feasible without an amendment to the agreement with 
the State.  Agency and public comments in response to the DEIS, as well as 
additional information generated as a result of inquiry into issues raised by the 
comments, have been helpful in identifying alternative actions that will serve the 
State’s goal of providing additional marina slips for the Kona area.  These alternative 
actions also serve to reduce or mitigate anticipated effects of the proposed 
development.   
 
Thus, agencies such as the Land Division of the Department of Land and Natural 
Resources, the U.S. Department of the Interior Fish and Wildlife Service, and the 
Planning Department of the County of Hawai‘i, and the Office of Environmental 
Quality Control (OEQC), as well as community organizations have commented that a 
reduced scale marina and related facilities should be considered.  
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The OEQC has also asked that the alternative of a reduced scale project be 
evaluated under the assumption that DHHL may determine that a downsized project 
would be preferred. 
 
In response to these comments on the DEIS and in consideration of measures to 
mitigate anticipated impacts, the EIS Section 2, Alternatives Analysis, has been 
revised to describe the following alternatives, which are discussed in more detail in 
the EIS: 
 
 Alternative 1 is a project involving a 400-slip marina, 400 hotel units, 1,100 time-

share units, and commercial and support facilities.  This alternative would 
enhance water quality and avoid the need to widen the existing harbor entrance 
channel, as well as reduce traffic and socioeconomic impacts.   

 Alternative 2 is an alternative that had been previously discussed, but not 
included in the proposed project that includes an 800-slip harbor and a golf 
course. 

 Alternative 3 is the no-action alternative. 
 
A comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 indicates that a reduction in the acreage and number of slips 
in the marina, as well as the reduction in hotel and time-share units, would generate 
less environmental, traffic, social and economic impacts.  Although positive 
economic impacts would be reduced, Alternative 1 can be considered as a 
preferable alternative because of reduced environmental impacts.  However, while it 
can be concluded that the 25-acre marina in Alternative 1 would be the preferred 
size, the DLNR agreement establishes the size of the marina at 45 acres and 800 
slips.  An amendment to the DLNR agreement is required in order to allow 
Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved issue at 
this time.   
 
The additional EIS text that includes the added EIS Section 2, Alternative Analysis, 
is contained in Attachment 2 of this letter.  
 
We agree with your statements regarding impacts on regional fisheries.  Further, 
your statement regarding employment related to marina support facilities is accurate. 
 
Your statements regarding the 15-year implementation time frame reflects your 
understanding of the market of the various project components and the timing of 
improvements to the infrastructure system.  For example, in Phase 1 of the project, 
JDI will not only provide access to the commercial parcel, but also address regional 
traffic issues through the improvements of the roadway system.  JDI plans to 
improve the intersection of the Queen Ka‘ahumanu Highway and the Kealakehe 
WWTP Access Road. The Kealakehe WWTP Access Road is planned to be 
realigned and widened to an 80-foot road right-of-way (ROW) that will serve the 
Commercial Parcel No. 1 and eventually intersect with the proposed Kuakini 
Highway Extension to the west.  Such improvements will ensure that project 
minimize its own impacts while improving existing conditions. 
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Regarding the need to improve public services and facilities, including those related 
to the medical, educational, police and fire protection, transportation systems, Kona 
Kai Ola will contribute to these systems through the increase of jobs and increases 
in real property tax, income tax, general excise tax and transient accommodation 
tax. 
 
Finally, we appreciate your comments regarding JDI’s experience, knowledge, ethics 
and abilities.  Making an informed decision requires time and a sincere desire to 
understand the full picture, and your comments reflect your commitment to obtain 
accurate information.  
 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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1.5.2 Project Sustainable Design  

The U.S. General Services Administration defines sustainable design as a process that “seeks to 
reduce negative impacts on the environment, human health and comfort of building occupants, 
thereby improving building performance” (GSA 2006).  Sustainable design is a process that 
requires integration and communication between all parties involved in the design and 
construction of a development. In a typical development, an owner works with an architect and 
site planner to design the development. Following a site’s design, engineers are hired to design 
the structure and systems of a building. Eventually a contractor is brought in to construct the 
development. In this version of development, the designers and contractors work in isolation. In 
contrast, sustainable design requires that team members work together to understand how all 
pieces to a development fit within the whole. This integration allows project members to offer 
unique solutions to common design and construction problems while also integrating 
environmental concerns into a project. 

JDI has made a corporate commitment to environmental sustainability in all its work.  In Kona 
Kai Ola, JDI intends to incorporate the latest environmental design and technology to create an 
energy efficient, low environmental impact, sustainable development at Kona Kai Ola. The 
vision for the project is to develop a project that has minimal impact on the environment by 
striving to significantly reduce water consumption, waste disposal, energy use and carbon 
dioxide emissions.   

One key to measuring the sustainability of the project’s design and operation is to use the 
Leadership in Energy and Environmental Design (LEED) Green Building Rating System. The 
LEED Green Building Rating System is the nationally accepted benchmark for the design, 
construction, and operation of high performance green buildings. LEED gives building 
developers and operators the tools they need to have an immediate and measurable impact on 
their buildings’ performance (LEED 2006). JDI has experience with the LEED certification 
process from its other projects both for individual buildings, and for large campus infrastructure 
as well. JDI intends to pursue, at a minimum, Silver LEED certification for its development of 
the Kona Kai Ola project.  

At the project’s onset, JDI developed goals related to design, energy, water, waste and 
transportation, and the following sections present goals in each of those areas. 

Sustainable design principles include the ability to: 

�minimize non-renewable energy consumption  

�optimize site potential  

�use environmentally preferable products  

�protect and conserve water  

�enhance indoor environmental quality  

�optimize operational and maintenance practices  



Attachment 2 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-2 

JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 



Karlton Kau 

From: Dayan Vithanage

Sent: Wednesday, February 07, 2007 8:25 AM

To: Berna Cabacungan; Karlton Kau; Robert Bourke

Subject: FW: Sierra Club Moku Loa Group DEIS comments

Importance: High
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From: Janice Palma-Glennie [mailto:palmtree7@hawaiiantel.net]  
Sent: Tuesday, February 06, 2007 4:24 PM 
To: Dayan Vithanage 
Subject: Sierra Club Moku Loa Group DEIS comments 
Importance: High 
 
 
                        Dept. of Hawaiian Homelands 
                        1099 Alakea St, Suite 2000,                                 Honolulu, HI 
96813 
                        Attn: Linda Chinn 
 
                        Jacoby Development Inc  
                        171 17th ST NW, Suite 1550 
                        Atlanta, GA 30363 
                        Attn: Scott Condra,  
                            Senior Vice President  
             
Oceanit  
Oceanit Center 
828 Fort Street Mall, 6th Fl 
Honolulu HI 96813 
Attn:Dayan Vithanage 
  
Office of Environmental Quality Control 
235 S. Beretania St., Suite 702 
Honolulu, Hawaii 96813 
 
Re: Comments on Kona Kai Ola’s Draft Environmental Impact Statement 
 
February 2, 2007 
 
Aloha: 
 
Overall, the Moku Loa Group of the Sierra Club feels that the Draft EIS for the Kona Kai Ola 
development  proposal does not answer many of the questions which and others posed we posed in 
the ESIPN comment period. Comments by the National Park Service, for example, regarding 
potential development problems were also insufficiently answered.  
 
Comments on the DEIS for Jacoby Development International’s proposed Kona Kai Ola project in 
West Hawai`i include, but are not limited to the following: 
 
Please explain how the JDI plan fits with the Hawai`i County General Plan (GP)? 
 
How does JDI plan to reconcile the wishes of residents who oppose new hotel development 
(particularly on coastal land) and support protection of this particular area as open 
space/conservation land?  The EIS should specifically refer to the Hawaii Tourism Authority's 
polling data that shows that the vast majority of residents in the state and in Kona oppose new 
hotel development. 
 
Many residents were invited to hear presentations about JDI’s proposal. Many who attended went 



to gather information regarding the proposal and/or were in disagreement with those plans from 
the beginning or by the end of those meetings.  There were also many who turned down requests to 
meet due to unequivocal opposition to the project. The DEIS treats these 
interviews/presentations the same and does not fully address the depth of opposition to its 
project by many of those listed as attendees to its presentations and by others who did not 
participate in their presentations and meetings. 
 
The DEIS admits that Jacoby’s proposed connector road and other roadways will be extra-burdened 
during the construction phase of this development. This “phase”, as stated in the DEIS, is 
estimated to last for 14 years.  The EIS should specifically discuss how much worse traffic will 
be for those 14 years.  How much longer will commuters be stuck in traffic for those 14 years? 
 
An extraordinary amount of information came out in studies conducted for TSA’s development at 
Kaloko Light Industrial Area in the contested case hearing before the LUC.  Both the studies 
that the National Park completed as well as the LUC's findings of fact should be disclosed in 
the EIS.  
  
The EIS should discuss how JDI’s plan will fit into a scenario where resort/hotel developments -
- especially those dependent upon overcapacity roadways and other infrastructural lag -- are 
deemed unacceptable by the Kona community, the County administration, and the County Council.  
 
With a projected total population increase of 5,321 persons, what will the social affects be on 
the existing Kona community (i.e., crime, lack of open space, viewplane loss, decimation of 
water quality, increased population density, increase of tourist population,  increased noise, 
 natural resource depletion, etc). What negative affects will further “in-migration” (tipping 
the balance of residents born outside the state to nearly half of the population of Hawai`i by 
2000) from this project have on the social balance of the Kona community -- particularly the 
native Hawaiian population? 
 
JDI claims that it needs to expand the Honokohau Harbor to nearly five times its current size in 
order to make an “acceptable level of return in investment.” By projecting the income to be 
garnered by JDI from this development, is there a line between an “acceptable return” versus 
“maximizing profits” that can be drawn; and to what detriment will a so-called “acceptable 
level” of profit have on the environment, society, and culture of the region in comparison to 
JDI merely “making a profit”? 
 
In the DEIS, it is admitted, it is admitted that many adverse impacts will occur from this 
project. Water quality will diminish, anchialine ponds will be destroyed, endangered turtles and 
whales will be injured and/or killed (section 3.9.5), and air quality compromised, to name a 
few. Some are said to be mainly during construction (i.e., fugitive dust from bulldozing, 
vehicular traffic from construction, etc) and others long-term and/or permanent (vehicle 
emissions , ponds destroyed, loss of open space, urbanization, etc).  
    Please further clarify the following: 
        How many turtles will be killed during the 14-year                 construction period? 
How many will be killed after                 construction by those using the expanded marina, 
                expanded facilities, increased visitor population                 and increased 
human access to the shoreline?   
            What affect will that number have on the overall                 population of 
turtles and other marine species?                  How will the increased population affect 
turtles                 other than by direct kill (runoff including non                 point 
source pollution, harassment both intentional             and unintentional, etc.)?  
            What other solutions does JDI have than to leave                 the major part of 
this problem  to local                     enforcement agencies? 
        How many whales will be killed and/or injured during the             construction 
period?    How many will be killed after                 construction by those using the expanded 
marina,                 expanded facilities, increased visitor population                 and 
increased human access to the shoreline and                 whale-watching tours and individual 
boats?   
            What affect will the number of possible deaths have             on the overall 
population of whales?                          What other solutions does JDI have than to leave 
                the major part of this problem to already over-                burdened local 
enforcement agencies? 
       How much will the air quality degrade in Kona and                     surrounding areas 
due to the construction period                 even when “mitigation measures indentified in 
                Section 3.5 of the DEIS” are used? How does leaving             the enforcement 
to this rule to local agencies                 affect already over-burdened law enforcement?  
        “As fishing effort increasess, so does the fishing                 pressure on existing 
stocks.” pg. 52. How much will             this development -- adding at least as many as four 
            times the amount of boat slips -- affect the size                 and number of 
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fishing catch? How will that presumed             decrease affect local fisheries, the local 
fishing                 industry (especially those already engaged in                 commercial 
and/or subsistence fishing and, in                 particular, those who were born and raised as 
                fisherfolk, dependent upon a steady supply of fish? 
        Some fishing experts say that the only way to increase                 the size of the 
harbor is to have two entrances.                 Does JDI have any plans to do this? If so, what 
are             the environmental and safety ramifications of such                 an expansion?
 
“Project-related motor vehicle traffic should be insignificant”, so says the DEIS, after the 
project is completed. How will vehicle emissions increase during the construction phase and what 
impact will that have on residents and the natural environment for those fourteen years? Once 
the project-related motor vehicle traffic has wound down, how much added vehicle emissions will 
come from this project (including boats and cars)? How will those emissions affect residents and 
the environment, especially in combination with VOG conditions (volcanic emissions)?  
 
Water requirements for this project are deemed unable to be filled, according to the DEIS. From 
where will the water for this project come? How will the provision of 2.6 million gallons of 
water per day of water affect the natural environment and existing residential and business 
communities? 
 
Employment is at an all-time high in Hawai`i with workers being imported to fill job vacancies 
(especially construction and service jobs). It seems that questions of affordable housing for 
those who will be employed at Kona Kai Ola are as yet unanswered. When hundreds of workers move 
to West Hawai`i for those jobs, what will be the increased affects of affordable housing 
deficit, lack of schools, and other infrastructure? Who will be responsible for and have to pay 
for the influx of hundreds or even thousands of workers from outside the Kona community? 
 
The DEIS states taht loss of natural and open space will occur. How does this loss of natural 
and open space affect the social fabric of the community who currently enjoys the existence of 
those natural resources, whether it be recreational, subsistence, spiritual, cultural or merely 
the positive affects and feelings of well-being of merely seeing the currently natural, open 
viewplane of the area while driving? How will the loss of natural, open space affect those whose 
use this area depends upon an unpolluted, low-impact, natural environment (i.e., subsistence 
fishing, shoreline gathering, surfing, swimming, diving, etc).? To what areas will these 
displaced persons be able go to recreate, fish, gather, and enjoy the positive effects of being 
in a natural environment if JDI’s project is built? 
 
From refrigerators to housing materials to construction workers,  this project will require 
importation of products and services. When commercial ventures aren’t restricted to small, local 
ownership; when construction materials, food, and fuel are not restricted to being locally 
produced;when transport in and out of the area is dependent upon car and air; when workers must 
be moved in from other communities, states and even countries; etc., how will sustainability 
(claimed as one of the devleopment’s greatest aspects) in any meaningful sense of the word, be 
achieved within this development? 
 
“Smart growth” is community-generated -- built on a model of balanced, predictable land use and 
mixed use concepts. How does JDI -- whose proposed project is resort-based, lacks affordable 
and/or residential housing, schools and other aspects of a “mixed use” community -- plan to fit 
into at model of growth which is favored by Kona residenst? 
 
Endangered, native species are listed by the National Park Service as being threatened by this 
development. How does JDI propose to remove these cited threats? 
 
The words “not likely” are used throughout the document. For instance, in Sec. 3.9.3.2, it’s 
stated that anchialine ponds that are located to the north of the harbor wil not likely be 
impacted by the increased salinity which will drastically alter others. What environmental, 
social, and cultural impacts will there be if those ponds are impacted similarly to the others 
whose salinity will no longer render them “anchialine”? 
 
To conclude and summarize these comments, the MLG reiterates its statements and questions posed 
during the EISPN comment period and asked that they, once again, be answered. We believe that 
more studies are in order and that more of the questions posed whether they be from our group, 
the National Park Service or other groups and individuals, need to be more directly and fully 
answered. 
 
We appreciate and reserve the right to send additional comments to you before the February 13th 
deadline. 
 
Mahalo. 
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Sincerely, 
 
 
 
Janice Palma-Glennie 

for the Moku Loa Group of the Sierra Club
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July 23, 2007 
 
 
 
Janice Palma-Glennie 
Moku Loa Group, 
Sierra Club Hawai‘i Chapter 
P.O. Box 1137 
Hilo, Hawai‘i 96721 
 
 
Dear Ms. Palma-Glennie : 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 2, 2007 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact Statement.  
Each of your comments is italicized and is followed by our response.   

Please explain how the JDI fits with the Hawai‘i County General Plan (GP)? 

Response:  In December 2005, the Hawaì‛i County Planning Director proposed that the 
DLNR portion of the Kona Kai Ola project that was designated “Open” in the 2005 General 
Plan, be amended to “Urban Expansion Area.” On November 29, 2006, the Hawai‘i County 
Council approved this amendment.  

Kona Kai Ola is consistent with the Urban Expansion Area designation.  The agreement 
between the developer and the State identifies hotel and time-share uses as possible 
development at Kona Kai Ola. The project is not a resort.  A resort is a concept in which 
visitors are attracted to spend most, if not all, of their stay within the resort area through the 
design of amenities that fulfill the needs of a particular visitor market segment.  This self-
containment is achieved to varying degrees in resort development, depending on the natural, 
historic/cultural, and recreational resources within a resort site and the intended scale of the 
resort. 

State and County laws recognize this distinction between a “resort” and a “hotel” or “time-
share unit.”  Section 514E-5, Hawai‘i Revised Statutes, authorizes time-share units to be 
located in a resort area or any other area in which a county may by ordinance allow a hotel 
unit.  The Hawai‘i County Code correspondingly permits hotels and time-share units in non-
resort zoning districts. The proposed project may include up to 700 hotel units and 1,803 
time-share units, and depending on the eventual location of these project components, 
rezoning may be required for implementation.   

How does JDI plan to reconcile the wishes of residents who oppose new hotel development 
(particularly on coastal land) and support protection of this particular area as open 
space/conservation land? The EIS should specifically refer to the Hawaii Tourism Authority's 
polling data that shows that the vast majority of residents in the state and in Kona oppose 
new hotel development. 
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Response:  The opposition to hotel development needs to be evaluated within the context of 
the respondents’ overall lifestyle.  The reasons behind this opposition need to be considered 
to understand the full context of the reaction to hotel development.  For example, resident 
support for expanded tourism employment is cyclical.  It decreases when tourism is strong, 
as at present, and expands when tourism declines. 

In response to your comment, the EIS has been revised to include findings of the Hawai‘i 
Tourism Authority (HTA) statewide "Survey of Resident Sentiments on Tourism in Hawai’i" 
that included small "West Hawai‘i" samples in 2002 and 2005, in EIS Section 4.5.4.2, Issues 
Related to Project Scale and "Growth-Generating" Nature.  The following is the added text: 

Issues related to population growth are not unique to Kona Kai Ola.  In 2002 and 
2005, the Hawai‘i Tourism Authority (HTA) included small "West Hawai‘i" samples in 
its statewide "Survey of Resident Sentiments on Tourism in Hawai’i."  Critical issues 
included cost of housing and traffic, followed by population growing too fast. The 
survey also found that almost everything – with the exception of availability of jobs – 
was more likely to be considered a "big problem" in 2005 than in 2002. The West 
Hawai‘i results were similar to those from most other parts of the state.  

The survey also found an erosion from 2002 to 2005 in West Hawai‘i resident 
support for tourism growth and belief in the overall benefits of tourism, although a 
majority still did feel tourism had brought more benefits than problems, and 
particularly in the need for more tourism jobs. Based on even earlier statewide 
survey results, the 2005 HTA report noted that resident support for expanded tourism 
employment is cyclical – it shrinks when tourism is strong (as at present) and then 
expands again when tourism has down times. 

In addition to the results shown in these two exhibits, the 2005 survey included a 
number of other questions. Several dealing with local government performance 
indicated a frustration with infrastructure overload from recent growth: 

 66% of West Hawai‘i residents said government had done a "poor job" of 
building new infrastructure to keep up with growth in resident and visitor 
population. 

 45% gave government "poor" marks (vs. just 32% "good," and the rest 
unsure) for planning and controlling tourism-related growth. 

 40% said "poor" (vs. 20% "good") for balancing the economic benefits from 
tourism against the need to control problems caused by tourism. 

Thus, it appears that much of the negative sentiment toward tourism growth may be 
rooted in the current perception of infrastructure overload. 

Many residents were invited to hear presentations about JDI’s proposal. Many who attended 
went to gather information regarding the proposal and/or were in disagreement with those 
plans from the beginning or by the end of those meetings.  There were also many who 
turned down requests to meet due to unequivocal opposition to the project. The DEIS treats 
these interviews/presentations the same and does not fully address the depth of opposition 
to its project by many of those listed as attendees to its presentations and by others who did 
not participate in their presentations and meetings. 
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Response: The EIS fully addresses the diversity and breadth of community input from over 
920 Big Island residents who have participated in Kona Kai Ola presentations from 
November 2005 through June 2007.  A summary of concerns is listed in Section 1.8, 
Proactive Communication Outreach.  These concerns covered a range of topics that include 
sustainability, the project’s relationship to the ahupua’a, traffic and roadway improvements, 
other infrastructure, marina-related safety issues and market feasibility, shoreline access, 
shoreline parks, and various community-oriented uses. 

Additional analysis of community reaction to Kona Kai Ola was conducted in the Social 
Impact Study.  The study included interviews that allowed for in-depth discussions and 
focused on specifically affected groups, such as marine and shoreline users.  Issues 
analyzed in this study included project-specific issues and concerns related to marine / 
shoreline use and project-specific issues of broad community concerns.  These findings are 
summarized in EIS Section 4.5.4, Community Issues and Perceived Impacts, and presented 
in Appendix O. 

The DEIS admits that Jacoby’s proposed connector road and other roadways will be extra-
burdened during the construction phase of this development. This “phase”, as stated in the 
DEIS, is estimated to last for 14 years.  The EIS should specifically discuss how much worse 
traffic will be for those 14 years.  How much longer will commuters be stuck in traffic for 
those 14 years? 
 
The traffic analyses conducted for the proposed Kona Kai Ola development evaluated the 
traffic impact at full build-out of the development at the Year 2020 time horizon.  Within this 
time horizon, major upgrades to the roadway system are expected, based on current 
planning efforts by the State of Hawai‘i Department of Transportation (HDOT) and Hawai‘i 
County.  Although all of these upgrades will not be available when Kona Kai Ola begins its 
development, it is expected that both phases of the widening project on Queen Ka‘ahumanu 
Highway will be complete, mitigating much of the current traffic congestion in the project 
study area.   
  
The County of Hawai‘i is also moving ahead with its project to extend Keohokalole Highway 
from the vicinity of Kealakehe High School to Palani Street, providing additional roadway 
capacity parallel to Queen Ka‘ahumanu Highway.  Additionally, Kona Kai Ola is proposing to 
construct an extension of Kealakehe Parkway that would connect it with Kuakini Highway in 
the vicinity of Makala Boulevard.  This roadway will also provide an alternative parallel path 
to Queen Ka‘ahumanu Highway, thereby providing more capacity in the Queen Ka‘ahumanu 
Highway corridor between Kealakehe Parkway and Makala Boulevard.   
  
In view of these proposed improvements, construction-related traffic would be 
accommodated.  The phasing of construction over 15 years also reduces the intensity of 
construction impacts by spreading the construction into smaller increments, rather 
than concentrating these activities in a shorter period of time.  This further assists the 
roadway system in accommodating the construction-related traffic. 

An extraordinary amount of information came out in studies conducted for TSA’s 
development at Kaloko Light Industrial Area in the contested case hearing before the LUC.  
Both the studies that the National Park completed as well as the LUC's findings of fact 
should be disclosed in the EIS.  

Response: We acknowledge your reference to the Land Use Commission record regarding 
“TSA.”  We believe that you are referring to TSA Corporation’s petition for a boundary 
amendment to the State Land Use Commission (Docket A00-732), which was approved by 
the Commission effective February 14, 2001.  The Commission reclassified to the Urban 
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District approximately 102 acres for Phases III and IV of the Kaloko Industrial Park, located 
mauka of the Kaloko-Honokūhau National Historical Park, hereafter referred to as Park, 
subject to numerous conditions of approval that were imposed in the interest of mitigating 
potential impacts upon the Park, particularly the water quality of anchialine ponds and 
nearshore waters. 

We agree that the record contains numerous reports that were submitted by the National 
Park Service who was an intervenor in the Commission’s proceedings.  TSA also provided 
numerous reports relating to potential impacts of its proposed industrial/ commercial 
development upon neighboring properties, including the Park.  

We do not believe that the information in such studies is directly related to the impact 
analysis that is required in this EIS.  Although there are data relating to Park’s resources in 
1999 or 2000, we do not know whether such data are reasonably reliable at the present time.  
We believe that more current data will be used to study and monitor potential impacts on the 
Park’s resources as further project design enables more detailed mitigation measures to be 
developed.  In addition, the location of the TSA property (up-gradient from the Park) appears 
to be significantly different from Kona Kai Ola in terms of the potential relationship to 
groundwater dynamics relating to the Park.  It is also notable that the TSA record and 
findings of the Commission reflect the limitations and parameters of information on that 
contested case record.  Such information may not be meaningfully applied to a case in which 
more current and expansive data are available. 

Still, your reference to the TSA record and this response serve to inform the interested public 
and governmental agencies of the substantive record in that case that can be reviewed in 
relation to the Park’s resources and their position in protecting those resources.  Please also 
note that our response to the National Park Service comments indicates JDI’s interest in 
considering the mitigative conditions for application in the Kona Kai Ola project. 

The EIS should discuss how JDI’s plan will fit into a scenario where resort/hotel 
developments -- especially those dependent upon overcapacity roadways and other 
infrastructural lag -- are deemed unacceptable by the Kona community, the County 
administration, and the County Council.   

Response: We respond to this comment in three parts.  First, Kona Kai Ola is not a resort.  
Although commonly used interchangeably, “resort” and “hotel” are distinct land use concepts.  
Transient accommodations, including time share units, are inherent in both terms.  However, 
a resort is a concept in which visitors are attracted to spend most, if not all, of their stay 
within the resort area through the design of amenities that fulfill the needs of a particular 
visitor market segment.  This self-containment is achieved to varying degrees in resort 
development, depending on the natural, historic/cultural, and recreational resources within a 
resort site and the intended scale of the resort.  State and County laws recognize this 
distinction between a “resort” and a “hotel” or “time-share unit.”  Section 514E-5, Hawai‘i 
Revised Statutes, authorizes time share units to be located in a resort area or any other area 
in which a county may by ordinance allow a hotel unit.  The Hawai‘i County Code 
correspondingly permits hotels and time share units in non-resort zoning districts. 

Second, regarding “overcapacity roadways and other infrastructure lag,” Kona Kai Ola will 
mitigate project-related impacts on infrastructure systems, and, in some cases, such as the 
roadway system and the wastewater system, project improvements will benefit the larger 
community.  Further, the project includes crucial privately-funded improvements, such as the 
marina, as well as privately-funded community-oriented facilities such as parks, other 
recreational facilities and public access.   
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Third, you refer to unacceptability by the Kona community, the County administration, and 
the County Council.  This statement is inaccurate.  In terms of the “Kona community,” we do 
not believe that there has been only “unacceptability” from the Kona community.  From 
November 2005 through June 2007, over 920 Big Island community members have 
participated in Kona Kai Ola presentations.  Community input has varied and Section 1.8 lists 
the various concerns expressed in these presentations.   

Further, regarding the County administration and County Council, development approval 
applications have not previously been submitted to the County of Hawai‘i.  Hence, there 
have been no formal or final decisions made by the County of Hawai‘i.  The developer has 
received concerns from the Planning Director and other County officials and is responding to 
these concerns. 

With a projected total population increase of 5,321 persons, what will the social affects be on 
the existing Kona community (i.e., crime, lack of open space, viewplane loss, decimation of 
water quality, increased population density, increase of tourist population, increased noise, 
natural resource depletion, etc). What negative affects will further “in-migration” (tipping the 
balance of residents born outside the state to nearly half of the population of Hawai‘i by 
2000) from this project have on the social balance of the Kona community -- particularly the 
native Hawaiian population? 

Response: The estimated population of 5,321 persons is an increase in the de facto 
population, not resident population.  As explained in Section 4.5.1.1, this estimate is 
estimated for Year 15, which is full build-out and stabilization.  This onsite population would 
account for four percent of forecast 2020 de facto population for West Hawai‘i. 

The types of impacts you identify are discussed in Section 4.5, Social Impacts, and analyzed 
in detail in Appendix O, Social Impacts. 

Regarding impacts on the native Hawaiian population, these are discussed as part of the 
Cultural Impact Study, which is summarized in Section 4.1, Cultural Resources, and 
discussed in detail in Appendices L-1 and L-2, Cultural Impact Assessment. 

JDI claims that it needs to expand the Honokōhau Harbor to nearly five times its current size 
in order to make an “acceptable level of return in investment.” By projecting the income to be 
garnered by JDI from this development, is there a line between an “acceptable return” versus 
“maximizing profits” that can be drawn; and to what detriment will a so-called “acceptable 
level” of profit have on the environment, society, and culture of the region in comparison to 
JDI merely “making a profit”? 

Response:  The number of boat slips will increase from the existing 272 slips to a total of 
1,072 slips with the addition of the proposed 800 slips; this represents an increase of 300 
percent.   

Regarding the relationship between developer profit and “detriment” on the region’s 
environment, society and culture, we note that Kona Kai Ola is proposed as a mutually-
beneficial project intended to meet several community needs while generating a reasonable 
rate of return for the developer.   

The project is funded by private investment.  These private funds will enable crucial privately-
funded improvements, such as the marina, regional roadway and circulation improvements, 
and improvements to the existing wastewater treatment plant. Private funds will also be used 
in the development of community-oriented facilities such as parks, other recreational facilities 
and public access.   
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Further several project features will enhance the public experience on these lands.  These 
community-oriented features include various water features such as seawater lagoons with a 
marine wildlife park and a marine science center, a yacht club, fishing club, a canoe park, 
and a cultural park with a focus on Hawaiian maritime cultural heritage of the voyaging 
canoe.  The coastal area would be protected with a shoreline park with trails and public 
access parking for walking and shoreline fishing, and a cultural park surrounding the heiau, 
cultural sites and ‘Alula for community use.   

Additional project community areas would include facilities and space for community use, 
including programs of the Kona Kai Ola Community Foundation, which supports community 
programs in health care, culture, education, and employment training for the local 
community, especially to native Hawaiians.   

Further, DLNR and DHHL both independently requested a private developer to develop 
these public lands in order to generate revenues to support the public programs of these 
agencies, and JDI was selected.  Hence, public interest will be served through the 
development of the Kona Kai Ola project.   

In the DEIS, it is admitted that many adverse impacts will occur from this project. Water 
quality will diminish, anchialine ponds will be destroyed, endangered turtles and whales will 
be injured and/or killed (section 3.9.5), and air quality compromised, to name a few. Some 
are said to be mainly during construction (i.e., fugitive dust from bulldozing, vehicular traffic 
from construction, etc) and others long-term and/or permanent (vehicle emissions, ponds 
destroyed, loss of open space, urbanization, etc).  

Response: You raise several concerns in this comment, and follow this comment with 
comments and questions on specific topics.  We address water quality and anchialine pools 
in this response, and are addressing comments related to turtles, whales and air quality in 
subsequent responses. 

Water quality: As explained in the DEIS, the agreement between JDI and the State of Hawai‘i 
established a required scope and scale of the project for which the impact analysis was 
provided.  Kona Kai Ola is of the position that alternative actions other than a No Project 
alternative are not currently feasible without an amendment to the agreement with the State.  
Agency and public comments in response to the DEIS, as well as additional information 
generated as a result of inquiry into issues raised by the comments, have been helpful in 
identifying alternative actions that will serve the State’s goal of providing additional marina 
slips for the Kona area.  These alternative actions also serve to reduce or mitigate 
anticipated effects of the proposed development.   

Thus, agencies such as the Land Division of the Department of Land and Natural Resources, 
the U.S. Department of the Interior Fish and Wildlife Service, and the Planning Department 
of the County of Hawai‘i, and the Office of Environmental Quality Control (OEQC), as well as 
community organizations, have commented that a reduced scale marina and related facilities 
should be considered.  The OEQC has also asked that the alternative of a reduced scale 
project be evaluated under the assumption that DHHL may determine that a downsized 
project would be preferred. 

In response to these comments on the DEIS and in consideration of measures to mitigate 
anticipated impacts, the EIS Section 2, Alternatives Analysis, has been revised to describe 
the following alternatives, which are discussed in more detail in the EIS: 
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 Alternative 1 is a project involving a 400-slip marina, 400 hotel units, 1,100 time-
share units, and commercial and support facilities.  This alternative would enhance 
water quality and avoid the need to widen the existing harbor entrance channel, as 
well as reduce traffic and socioeconomic impacts.   

 Alternative 2 is an alternative that had been previously discussed, but not included in 
the proposed project that includes an 800-slip harbor and a golf course. 

 Alternative 3 is the no-action alternative. 

A comparison between impacts related to the proposed project concept and impacts related 
to Alternative 1 indicates that a reduction in the acreage and number of slips in the marina, 
as well as the reduction in hotel and time-share units, would generate less environmental, 
traffic, social and economic impacts.  Although positive economic impacts would be reduced, 
Alternative 1 can be considered as a preferable alternative because of reduced 
environmental impacts.  However, while it can be concluded that the 25-acre marina in 
Alternative 1 would be the preferred size, the DLNR agreement establishes the size of the 
marina at 45 acres and 800 slips.  An amendment to the DLNR agreement is required in 
order to allow Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved 
issue at this time.  Attachment 1 contains the full text of the revised Section 2, Alternatives 
Analysis. 

Water quality is one of the areas that led to the study of additional alternatives.  In response 
to DEIS comments, a three dimensional hydrodynamic and water quality model of 
Honokōhau Harbor and its surrounding waters was developed using the Delft3D modeling 
suite.  The model was driven at its offshore boundaries by tidal predictions, and calibrated to 
reproduce available measurements of water levels, currents, salinity and temperature.  

Alternative 1 would reduce the marina basin by 45 percent; this reduction significantly 
improved the flushing and water quality.  Section 3.9.1.5 has been revised to discuss the 
water quality modeling study, and expand the discussion on water quality.  Attachment 2 
contains the full text of Section 3.9.1.5, Harbor Water Quality. 

Anchialine pools:  The DEIS presented information stating that harbor construction would 
cause an increase in salinity in the anchialine pools makai of the proposed marina basin to 
become equivalent to the ocean at 35 parts per thousand (ppt) and that the anchialine 
biology would then perish.   

In response to DEIS comments and to further study the pools south of the entrance channel 
of Honokōhau Harbor, a second study was conducted by David Chai of Aquatic Research 
Management and Design in June 2007.  The second survey focused on intensive diurnal and 
nocturnal biological surveys and limited water quality analysis of the southern group of 
anchialine pools exclusively.  The report is contained in Appendix H-2 of the EIS and is 
summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, further comment on the 
groundwater hydrology effects on anchialine pools was prepared by Waimea Water Services 
and is contained in Appendix G-3 of the EIS.   

The DEIS identified 22 anchialine pools.  Further studies determined that three of these 
pools are actually part of an estuary complex with direct connection to the ocean. Of the 19 
anchialine pools, six were considered high tide pools (exposed only at medium or high tide), 
seven were considered pool complexes (individual pools at low tide and interconnected at 
high tide), and six were single isolated pools.  Of the 19 anchialine pools, three pools with a 
combined surface area of 20m2 would be eliminated due to the harbor construction. 
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The additional studies indicate that the remaining pools may not increase in salinity to levels 
unhealthy for H. rubra and M. lohena and other anchialine pool fauna. Waimea Water 
Services found that harbor construction would cut off some of the fresher ground-water flow.  
However, predicting the extent of change in flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The tides alone create a mixing system that 
increases salinity, as the flow approaches the point of discharge which will be either the 
channel or the shore.  Another factor that could influence groundwater quality is the 
increased local recharge from irrigation between the channel and shore.  This will add fresh 
water to the lens locally but is not quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pāhoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pāhoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange 
within the individual pools. This is normally reflected in both the salinity and temperature and 
this information has been adequately studied in the pools.  

Hence, the additional studies found that changes in groundwater quality may or may not 
impact biological communities in the anchialine and estuarine environment. In either case, 
the developer is committed to practicing good stewardship over the pools to be preserved 
and eliminating or reducing alien species to the extent practicable.  The developer 
recognizes it is important to understand these relationships to effectively manage the 
resource.  If there is significant deviation from the baseline especially in regard to nutrients, 
pathogens, and toxins, a mitigation plan to determine the cause and take decisive 
appropriate action will be implemented.   

Mitigation measures to facilitate the long term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect 
potential environmental degradation. The framework for the mitigation plan will include three 
measures including bioretention, salinity adjustment and possible new pools.  Attachment 3 
contains the revised EIS Sections 3.9.2.1 and 3.9.2.2 on anchialine pools. 

How many turtles will be killed during the 14-year construction period? How many will be 
killed after construction by those using the expanded marina, expanded facilities, increased 
visitor population and increased human access to the shoreline?  What affect will that 
number have on the overall population of turtles and other marine species? How will the 
increased population affect turtles other than by direct kill (runoff including nonpoint source 
pollution, harassment both intentional and unintentional, etc.)? What other solutions does JDI 
have than to leave the major part of this problem to local enforcement agencies? 

While it is not possible to estimate “how many turtles will be killed” during construction and 
operations, full understanding of turtles and existing conditions help to understand project 
impacts.  In response to DEIS, additional studies were conducted by Marine Acoustics, Inc., 
to expand the EIS discussion regarding the affected environment and project impact on 
turtles.  The following text is added to Section 3.9.4.1.  Underlined text indicates additional 
text and deletions are indicated with strike-through text. 

Sea Turtles: Five species of sea turtles are known to frequent Hawaiian waters, with 
Hawaiian green sea turtles (Chelonia mydas) by far the most abundant at 97% of the 
total numbers, hawksbill turtles (Eretmochelys imbricata, 1.7% of total), olive ridley 
turtles (Lepidochelys olivacea, 0.8%), and occasional sightings of leatherback 
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(Dermochelys coriacea) and loggerhead sea turtles (Caretta caretta, Chaloupka, et 
al, 2006, from stranding reports). Green sea turtles are the most plentiful large 
marine herbivore in the world and have experienced a very successful population 
recovery in Hawaiian waters since 1974 when harvest was outlawed in Hawai‘i, and 
1978 when they became protected under the Endangered Species Act (Balazs, et al. 
2004). Both green sea turtles and hawksbills are known to breed and nest on 
beaches within the main Hawaiian Islands, and have a 25-30 year generation time 
with a life span of 60-70 years (Balazs et al 2004). Total population numbers of green 
sea turtles in the Hawaiian archipelago have not been estimated, but the population 
has at least tripled since the 1970s and may now be approaching the carrying 
capacity of the islands (Chaloupka, et al. 2006). 

Bartol et al. (1999) measured the hearing of juvenile loggerhead sea turtles using 
auditory evoked potentials to low-frequency tone bursts found the range of hearing to 
be from at least 250 to 750 Hz. The frequency range that was presented to the turtles 
was from 250 Hz to 1000 Hz (Bartol et al. 1999).  

Most recently, Bartol and Ketten (2006) used auditory evoked potentials to determine 
the hearing capabilities of subadult green sea turtles and juvenile Kemp’s ridleys.  
Subadult Hawaiian green sea turtles detected frequencies between 100 and 500 Hz, 
with their most sensitive hearing between 200 and 400 Hz.  However, two juvenile 
green turtles tested in Maryland had a slightly expanded range of hearing when 
compared to the subadult greens tested in Hawai‘i.  These juveniles responded to 
sounds ranging from 100 to 800 Hz, with their most sensitive hearing range from 600 
to 700 Hz.  The two juvenile Kemp’s ridleys had a more restricted range (100 to 500 
Hz) with their most sensitive hearing falling between 100 and 200 Hz (Bartol and 
Ketten 2006).   

Adult green turtles are primarily herbivorous often seen on reefs as deep as 100+ 
feet but much more common in shallower waters. Foraging behavior of green turtles 
is well documented and in Hawai‘i is typically characterized by numerous short dives 
(4 to 8 min) in shallow water (typically less than 3 m) with short surface intervals (less 
than 5 sec) (Rice et al. 1999).Resting periods are characterized by longer dives (over 
20 min) in deeper water (4 to 40 m) with surface intervals averaging 2.8 min (Rice et 
al. 1999).  The amount of time that turtles spend foraging versus resting is still largely 
unknown. Green turtles in Hawai‘i frequently use small caves and crevices in the 
sides of reefs as resting areas, and spend significant amounts of time on the tops of 
reefs (Balazs et al. 1987). Green turtles are known to be resident in Kiholo Bay, 
Hawai‘i (Balazs et al. 2000), and presumably other areas as well, potentially 
increasing their susceptibility to vessel collision and/or repeated disturbance. Two 
turtle “cleaning stations” have been reported near the mouth of Honokōhau Harbor.  
Vessel collisions and potential noise impacts are a concern with regard to turtles. In a 
study of 3,861 turtle strandings in the main Hawaiian Islands from 1982 – 2003 
(Chaloupka, et al. 2006), boat strikes accounted for only about 2.7 percent of the 
cases and were almost always fatal (95 percent). Entanglement in gill nets 
accounted for about six percent of strandings and also had a high rate of mortality 
(75 percednt). Hook and line entanglement (seven percent of strandings) was much 
less likely to result in the death of the turtle (52 percent mortality). At least 20 green 
sea turtles have stranded in Honokōhau Harbor or along the boundaries of Kaloko- 
Honokōhau National Historical Park.   

Recent increases in longline fisheries may be a serious source of mortality. Greens 
comprised 14% of the annual observed take of all species of turtles by the Hawai‘i-
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based longline fishery between 1990 to 1994 (NMFS 1998a).  Over the period of 
1994 to 1999, it was estimated that an annual average of 40 green sea turtles were 
caught by the Hawai‘i-based longline fishery (McCracken 2000).   

Recent proliferation of a tumorous disease known as fibropapillomatosis (Herbst 
1994) may reverse improvements in the status of the Hawaiian stock (NMFS 1998a), 
although recent modeling suggests that population levels continue to increase 
despite the disease (Chaloupka and Balazs 2005). The disease is characterized by 
grayish tumors of various sizes, particularly in the axial regions of the flippers and 
around the eyes.  This debilitating condition can be fatal and neither a cause nor a 
cure has been identified.   

Hawksbill turtles (Eretmochelys imbricate) are observed less often than green sea 
turtles near Honokōhau. About 20-30 female hawksbills nest annually in the Main 
Hawaiian Islands (NMFS 1998b).  In 20 years of netting and hand-capturing turtles at 
numerous nearshore sites in Hawai‘i, only eight hawksbills (all immatures) have been 
encountered at capture sites including Kiholo Bay and Ka‘u (Hawai‘i), Palo‘ou 
(Moloka‘i) and Makaha (O‘ahu) (NMFS 1998b). It was only recently discovered that 
hawksbills appear to be specialist sponge carnivores (Meylan 1988).  Previously they 
had been classified as opportunistic feeders on a wide variety of marine 
invertebrates and algae. 

Increasing human populations and the concurrent destruction of habitat are also a 
major concern for the Pacific hawksbill populations (NMFS 1998b).  Hawksbill turtles 
appear to be rarely caught in pelagic fisheries (McCracken, 2000).  However, 
incidental catches of hawksbill turtles in Hawai‘i do occur, primarily in nearshore 
gillnets (NMFS 1998b). The primary threats to hawksbills in Hawai‘i are increased 
human presence, beach erosion and nest predation (e.g., by mongooses) (NMFS 
1998b).   

The discussion on project impacts on turtles has been expanded as follows: 

An increased level of impacts to turtles from increased boating and fishing activities 
may occur. The level of impact documented by National Marine Fisheries Service is 
limited to only three turtle mortalities confirmed, since 1982, from a total of 3,861 
strandings throughout the Main Hawaiian Islands. Of the 3,861 turtle strandings 
recorded from the Main Hawaiian Islands since 1982, 75% were mortalities, and of 
these about 4% (~est. 116, from Figure 3 of Chaloupka, et.al.) were from boat strikes 
and 3 of these occurred within 10 miles of Honokōhau Harbor. Data from NPS staff 
at the adjacent Kaloko-Honokōhau National Historic Park show a total of 20 
strandings within the parking (19) and harbor (1) between 2000 and 2006 with one 
attributed to boat strike and 6 to fishing gear entanglement.  Eleven additional gear 
entanglements and one additional boat strike were also recorded but not listed as 
strandings.  Human caused impacts from fishing and boat strikes are anticipated to 
increase as turtle populations continue to increase and boating /fishing activities 
increase with the expanding harbor. 

It would appear that anthropomorphic impact to turtles from boat strikes and fishing 
activities is very low along the Kona Coast adjacent to the existing harbor. It is likely 
that this is due in part to the relatively steep ocean bottom that limits the habitat of 
the turtles to the very nearshore areas away from the areas of heavy boat traffic. 
Recognition by the general public that sea turtles are protected also puts a heavy 
social pressure on fishermen who may inadvertently catch a sea turtle, and is likely a 
factor in the recovery of this species. Although no adverse impacts to turtles have 
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been documented within the existing harbor, the close proximity of boats and turtles 
in this environment is cause for concern. 

Once the land bridge is open, it is highly likely that turtles will be attracted into the 
new harbor and be subject to potential harm from in-water construction of piers or 
other facilities. During this period of time and until the harbor is operational, mesh 
barrier will be erected across the new harbor channel to exclude turtles from the 
inner basin. The mesh size needs to be selected in consultation with NMFS agencies 
to make sure it does not entangle turtles. 

Marine Acoustics, Inc., further analyzed the acoustical impacts on marine mammals and sea 
turtles due to construction and operation of the project, and the following text, which 
describes their analysis and identifies possible impacts and mitigation measures, is 
contained in Section 3.9.4.2: 

A complete analysis of the in-air and in-water potential acoustic impacts from the 
construction of the Kona Kai Ola small boat harbor was completed by Marine 
Acoustics, Inc.(MAI) and is included in this document as Appendix T-3.  In 
conducting this analysis, the best available scientific, environmental, geologic, and 
meteorological data were obtained and used to calculate the acoustic transmission 
loss (TL) and subsequently to predict the received levels (RLs) at the five receiver 
sites.  State of the art acoustic propagation models were employed in this analysis to 
determine in-air and in-water TL.  MAI used the Acoustic Integration Model© (AIM) to 
assess the impact of the predicted acoustic sound field on the species of marine 
mammals that could conceivably occur near the Kona Kai Ola project site. 

The conclusion of that report determined that the criteria for Level A impacts to 
marine mammals for either in-air or in-water conditions at the receiver sites were 
never exceeded for the model source and receiver locations for non-blasting 
activities.  However, these thresholds could be exceeded by the explosive blasting 
used to create the new harbor.  For both in-air or in-water acoustic propagation, this 
only occurred when an animal was within about 200 meters (656 ft) of the explosion,  
This condition could only occur when the explosive source was at locations farthest 
north in the new harbor and closest to the existing harbor.  This condition mandates 
that a safety range out to at least 200 meters (656 ft) of the source be shown to be 
clear of all marine mammals and sea turtle prior to each blast to preclude potential 
Level A takes.   

The MAI report indicated that the in-air RLs for the explosive sources would exceed 
the assumed 100 dBA threshold for Level B harassment of pinnipeds (seals) for 
ranges out to about 0.4 nm (i.e., 800 yds [731 m]).  This threshold is nominally for 
pinnipeds, but it should be extended to surface resting marine mammals and basking 
or beached sea turtles.  Therefore, an in-air safety buffer of at least 731m from any 
explosive source is proposed, that should be maintained and found clear of marine 
mammals and basking or beached sea turtles prior to any blasts.  It should be noted 
that although a receiver site was not modeled specifically in the existing harbor, that 
area is often within the range of this safety buffer and that extra care should be taken 
to ensure that no marine mammals or sea turtle are in the existing harbor prior to any 
blast.  Analysis of the most restrictive Level B in-water explosive threshold shows 
that it is only exceeded when an animal is closer than 300 m (984 ft) from the 
explosive source.   
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Although the possibility exists for Level B impacts to marine mammals, based purely 
on the sound fields produced by the explosive blasts, analysis is the marine mammal 
distribution and movement as predicted by the AIM model, indicates that this is very 
unlikely situation.  Therefore, it is expected that there will be much less than 0.5 
Level B takes, with or without mitigation.   

It should be recognized that several mitigation measures are already built into the 
proposed project.  For example, the proposed practice to maintain a rock “dam” 
separating the construction site from the existing harbor reduces acoustic energy 
propagating to area potentially containing marine mammals or sea turtles.  Also, this 
dam precludes animals from entering the construction area.  This dam or land-bridge 
will be in place for all drilling and dredging activities, except for the removal of the 
land bridge itself. 

Several other possible methods of mitigation are available to the Kona Kai Ola 
project, and feasibility, practicality, and benefit will be discussed with the National 
Marine Fisheries Service (NMFS) during consultation, and may be implemented 
subsequent to that consultation.  The first possible mitigation technique is to 
acoustically monitor the potentially impacted areas during construction to: a) assess 
the accuracy of the modeling and b) to interact proactively with construction 
personnel to ensure that the identified threshold levels are not exceeded.  Although 
the best available science and data was used to model the acoustics of the area, 
numerous conservative assumptions needed to be built into the modeling.  By 
monitoring the actual levels received, in-situ corrections/updates to modeled 
parameters could potentially reduce the built-in conservativeness and reduce the 
potentially impacted areas.  For example, the modeling assumes that all of the small 
voids in the bedrock are water-filled and therefore impart minimum attenuation on the 
acoustic signal as it propagates through.  If even a small percentage of the voids are 
gas-filled, this attenuation would increase greatly and the impacted area would be 
reduced.   

Another possible mitigation technique would be to augment the land-based visual 
observer, who it is assumed would verify that the area was clear the animals, with 
boat-based observers.  This would increase the effectiveness of recognizing the 
presence of marine mammals and sea turtles in the potentially affected areas. 

Additionally, interactions with the construction teams to alter the blasting methods 
modeled could potentially mitigate and reduce acoustic impacts to marine animals.  A 
blasting expert will be consulted to develop a discontinuous non-linear blasting plan 
that will optimize cancellation of the explosion pressure wave into the marine 
environment.  Examples of possible changes include: reducing charge size, reducing 
the depth drilled and blasted during any blast, reducing the number of blast holes or 
the volume of each blast, etc.  The combination of these techniques with acoustic 
monitoring could potentially allow a large portion of the northern third of the harbor to 
be excavated with little or no potential impact to marine animals. 

Interactions with NMFS during the consultation period will be used to examine these 
or any other techniques which may be identified.  Also, the project is requesting help 
in identifying any possible method known to NMFS to establish and maintain turtle 
exclusion areas, especially in the existing harbor, without harassing the turtles.  It 
may become apparent during those consultations that even with the identified buffer 
zones and mitigation techniques that an Incidental Harassment Authorization (IHA) is 
required, especially for the northern third of the proposed harbor. 
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Marine Acoustics, Inc. also completed a study of the expected ambient noise levels 
in Honokōhau Bay as a result of the increased vessel traffic from the expanded 
harbor.  This report is included in this document as Appendix T-2.  That report 
concluded that the average maximum daytime ambient noise levels would be 
expected to increase about 9.7 dB across the frequency spectrum from 100 Hz – 2 
kHz, with the quadrupling of the vessels using the expanded harbor (i.e., the 
proposed action).  Although significant, this increase would occur primarily during 
daylight hours, and the predicted median ambient noise would still be below 100 dB 
for all frequencies.  The other significant factor is that there will be a quadrupling of 
the number of localized (i.e., small) individual sound fields in the area.  These sound 
fields surround the individual boat that are contributing to the overall ambient noise.  
Noise levels in excess of 120 dB extend out to about 550 m (1804 ft) from these 
boats, with even high levels at closer ranges.  Short of actual collisions with animals, 
Level A impacts are unlikely for noise levels typically generated by small boats.  The 
Level B threshold nominally extends to approximately ten meters around each boat 
(depending on equipment such as size of motor, conditions of propeller and other 
equipment).  Therefore potential Level B impacts to marine mammals and sea turtles 
would only occur within this range.  Therefore, the chance for potential Level B 
impacts is small. 

How many whales will be killed and/or injured during the construction period?  How many will 
be killed after construction by those using the expanded marina, expanded facilities, 
increased visitor population and increased human access to the shoreline and whale-
watching tours and individual boats?  What affect will the number of possible deaths have 
the overall population of whales? What other solutions does JDI have than to leave the major 
part of this problem to already over- burdened local enforcement agencies? 

As with your comments and questions regarding turtles, it is not possible to estimate “how 
many whales will be killed” during construction and operations.  The additional studies by 
Marine Acoustics included whales and the following text is added to Section 3.9.4.1 
regarding whales as part of the affected environment: 

Humpback Whales: The population of humpback whales (Megaptera novaeangliae) 
around Hawai‘i was estimated to be between 4,500-6,500 in 2000 (Mobley et al 
2001).  The population growth rate between 1993 and 2000 is estimated to be seven 
percent indicating that the population is recovering from its dramatic reduction due to 
commercial whaling. It is worth noting that this is considered a high rate of increase 
for a mammalian species. 

The highest densities of animals are found within the 100 fathom isobath.   Most 
humpbacks off Hawai‘i are found north of Honokōhau in the waters of the Hawaiian 
Islands Humpback Whale National Marine Sanctuary. Nevertheless, they are 
commonly seen off Honokōhau in winter months. Humpbacks are not deep diving 
animals. Whales in Hawai‘i typically dive to less than 100 feet, although occasional 
deeper dives are possible (Hamilton et al. 1997)The whales breed and give birth 
while in Hawai‘i during the winter months, and migrate north to feed each spring.  

Congress designated the Hawaiian Islands Humpback Whale National Marine 
Sanctuary (HINMS) on November 4, 1992, and was followed by the Governor of 
Hawai‘i’s formal approval in 1997. The Sanctuary’s purpose includes protecting 
humpback whales and their habitat within the Sanctuary, educating the public about 
the relationship of humpback whales to the Hawaiian Islands marine environment, 
managing the human uses of the Sanctuary, and providing for the identification of 
marine resources and ecosystems of national significance for possible inclusion in 
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the Sanctuary.  The sanctuary is approximately four nautical miles north of 
Honokōhau Harbor. 

Whales have very sensitive hearing, so any loud underwater sound has the potential 
to disturb these animals. Vessel collisions are also a concern with whales. Playback 
experiments have estimated that humpback whales will respond to biologically 
meaningful sound at levels as low as 102 dB re 1 µPa, a level that is similar to 
background ambient noise (Frankel et al. 1995). Increases in vessel numbers will 
lead to an increase in noise from operating boats. However, even at its greatest 
predicted increase, the median sound level from active boats is not expected to raise 
sound levels to an intensity that would be considered an impact (Level B take) to 
marine mammal population (See Appendices T-2 and T-3). Humpback whale song 
ranges from 20 Hz to over 10,000 Hz, with most acoustic energy typically 
concentrated in the 100-1000 Hz range. This vocal production and the anatomy of 
their inner ear indicate that these animals are most sensitive to low-frequency sound 
(Ketten 1992).  

Numerous studies have shown that human activity can affect humpback whale 
behavior, including vessel activity (Bauer 1986; Norris 1994; Corkeron 1995; 
McCauley et al. 1996; Scheidat et al. 2004), oceanographic research (Frankel and 
Clark 2000; Frankel and Clark 2002), and sonar (Miller et al. 2000; Fristrup et al. 
2003). If the humpback whale population continues to expand at its present rate 
(8%/year) it can be expected that greater numbers of whales will extend into waters 
off the Kona Coast.  This is likely to increase the demand for whale watching vessels 
from the new harbor and this increase will have a negative impact on the whale 
population expansion.  The increase in both the number of vessels and number of 
whales increases the chance for collisions. 

Vessel collisions are also a major concern. The majority of whale strikes occur where 
whales and boats are most common, such as in shallow waters between Lāna‘i and 
Maui. In a recent study, three of  22 recorded whale-vessel collisions in the main 
Hawaiian Islands occurred off the Kona coast. (Lammers et al. 2003). That study 
also found that 14 of the 22 collisions were reported between 1995 and 2003. This 
observed increase may result from more awareness of the issue, or from the greater 
number of both whales and vessels in Hawaiian waters. In Hawai‘i, data from 1972 to 
1996 reveal at least six entanglements of humpback whales in commercial fishing 
equipment (Mazzuca et al. 1998).  These data also indicate an increasing trend of 
entanglement since 1992 and a three-fold increase in death and entanglement 
occurrences related to human activity in 1996.  

It is highly unlikely that humpback whales will approach to within the Level A or Level 
B impact “take” zones created by the explosive blasts of harbor construction.  
However, the sounds generated by these explosions will be within the frequency 
hearing range of humpback whales and could potentially be heard by whales 
between Kona and Maui.  Modeling predicts that the maximum sound level two miles 
offshore the site is less than 150 dB re1 μPa, which is less than the threshold for 
Level B impacts.  As the explosions are planned to occur daily for up to 9 months, 
the cumulative impact of this noise must be considered if construction is anticipated 
when whales are expected in the area (December 15 – March 30). 

Possible impacts due to acoustic impacts generated by construction activities and 
operations, as well as project mitigation measures, were previously discussed in our 
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response to your comments on turtles.  Regarding other possible impacts, the following 
discussion is contained in Section 3.9.4.2: 

Completion of the harbor expansion project will increase the vessel traffic crossing 
the Hawaiian Islands Humpback Whale National Marine Sanctuary, the southern 
boundary of which is approximately four nautical miles north of Honokōhau Harbor.  
At a time when the whale population is growing, an increase of vessel traffic may 
increase the likelihood of vessel-whale collisions. Related to vessel traffic, an 
increase in whale watching activities is also likely.  Vessels participating in these 
activities directly seek out higher whale population densities, increasing the likelihood 
of collisions, but also having the potential for disrupting whale behaviors such as 
resting, courting, mating or birthing.   

As noted earlier, however, of the 22 recorded whale strikes in the main Hawaiian 
Islands, only three were recorded off the Kona coast. Sanctuary managers may need 
to implement additional regulations for private and/or commercial activities directly 
involving whale encounters. Mariner education programs, already in place as part of 
Sanctuary operations, will help to mitigate possible impacts due to increased boaters, 
and the proposed marine science center will complement Sanctuary educational 
programs.  

How much will the air quality degrade in Kona and surrounding areas due to the construction 
period even when “mitigation measures identified in Section 3.5 of the DEIS” are used? How 
does leaving the enforcement to this rule to local agencies affect already over-burdened law 
enforcement? 

Response:  Project mitigation related to air quality impacts is not “leaving the enforcement to 
this rule to local agencies affect already over-burdened law enforcement.”  Mitigation will be 
accomplished through developer compliance with rules and regulations regarding air quality.  
This means that the initiative to make sure that air quality remains within acceptable levels is 
that of the developer, not enforcement agencies. 

As fishing effort increases, so does the fishing pressure on existing stocks.” pg. 52. How 
much will this development -- adding at least as many as four times the amount of boat slips 
-- affect the size and number of fishing catch? How will that presumed decrease affect local 
fisheries, the local fishing industry (especially those already engaged in commercial and/or 
subsistence fishing and, in particular, those who were born and raised as fisherfolk, 
dependent upon a steady supply of fish?   

Response:  In response to DEIS comments, the EIS expanded discussion on fishery impacts 
in Section 3.9.2.  The additional information responds to your questions and is presented, as 
follows: 

Impacts on Marlin and Tuna / Pelagic Fishery 

The impact on the marlin and tuna fisheries from increased harbor capacity will be a 
function of the number of new boats in the harbor targeting these fisheries and the 
ability of these new boats to attract paying customers.  Both marlin and large tuna 
fisheries have been shown to be in general decline according to private, state, and 
national fisheries statistics.  There are several hypothesized causes for these 
declines relating primarily to international fisheries.  The ability of the State to 
manage these pelagic marine fish stocks is limited by the national and international 
fishing policies.   
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Fisheries management typically attempts to reduce fishing pressure by limiting 
access to the fishery either through licensing, gear (boat) restrictions, catch limits, 
season or area limits.  Limiting the number of boat slips available would not by itself 
provide effective control over fisheries pressure because these pressures are market 
driven, as well as for recreational and subsistence purposes, and there are other 
methods, such as boat launch ramps, to access the fishery.   

Impacts on Coral Reef From Extractive Fisheries 

It is possible that a large number of boat slips in the expanded harbor will be 
occupied by resident-owned motor boats for personal use.  Private boats in Hawai‘i 
are used for a variety of activities that have historically proven difficult to regulate.  
These may include extractive activities such as bottom fishing, trolling, spear fishing, 
tropical fish and invertebrate collecting, as well as non-extractive activities including 
sport diving, skiing, paragliding, racing, or shoreline transportation.  Each of these 
activities has individual existing impacts upon marine resources and these impacts 
are expected to increase with the new harbor unless appropriate management is 
initiated.   

There is a general perception that the increased access to nearshore resources will 
result in a decline in these fish stocks similar to that seen historically on O‘ahu.  This 
perception is not without merit and deserves serious attention from resource 
managers.  However, the increased access to the shoreline has already occurred, 
and will continue as the coastline is developed regardless of harbor development.  
As most fisheries are market driven, as well as for recreational and subsistence 
purposes, there will be increased pressure on these resources in the future 
regardless of harbor development.  Fisheries managers need to take a serious look 
at management strategies for the future.  Attempting to preserve fisheries resources 
only by limiting the size of the harbor is not likely to have any positive long term effect 
on the nearshore living marine resources because there are increasingly other 
avenues to access the shorelines.  

SCUBA 

An increase in the number of boat slips is likely to cause an increase in both the 
number and size of commercial moored vessels offering dive tours as well as private 
boats used for diving.  Although all of the dive sites in Kona are relatively near shore, 
the lack of shoreline access and ease of entry by boat makes boat diving the 
preferred option. As more of the Kona coast becomes developed however, this 
shoreline limitation to dive sites is likely to decrease.  Attempting to limit dive 
pressure on the reef by limiting the number of available slips is not by itself an 
effective long-range management tool. As the number of divers on the reef 
increases, the pressure on the reef from anchor damage, extractive fisheries, and 
unintentional diver induced coral damage will likely increase.  The increased 
pressure on dive sites from SCUBA divers must be met with commensurate changes 
in management to limit adverse impacts. 

The EIS also contains additional discussion on mitigation measures, as follows: 
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An increase in the harbor size offers the opportunity to consolidate, focus, and fund 
management and enforcement activities at one centralized location.  The pressure 
on fish and invertebrate stocks, as well as upon populations of marine mammals and 
turtles can be expected to increase as the Kona population increases, regardless of 
whether the harbor is improved.  The following changes could be made by DLNR, 
paid for at least in part by the additional revenues to DLNR from the Kona Kai Ola 
project. These changes are in the management authority of the DLNR Division of 
Aquatic Resources and the DLNR Division of Boating and Ocean Recreation. 

 Increase in the number of fisheries enforcement and management personnel in Kona 
at one centralized harbor location 

 Allocation of slip and office space for fisheries personnel and equipment 

 Increased numbers of submerged mooring buoys (presently approaching 100) at all 
dive sites, 

 Increased education materials for recreational divers and fishermen 

 Initiate restrictions on the quantity and size of boats in each commercial sector 

 For inshore species, initiate catch restrictions in line with Division of Aquatic 
Resources guidelines that prioritize recreational fishing above commercial fishing, 
and subsistence fishing above recreational fishing. 

Some fishing experts say that the only way to increase the size of the harbor is to have two 
entrances. Does JDI have any plans to do this? If so, what are the environmental and safety 
ramifications of such an expansion? 

Response:  JDI has no plans to add another entrance.  

“Project-related motor vehicle traffic should be insignificant”, so says the DEIS, after the 
project is completed. How will vehicle emissions increase during the construction phase and 
what impact will that have on residents and the natural environment for those fourteen 
years? Once the project-related motor vehicle traffic has wound down, how much added 
vehicle emissions will come from this project (including boats and cars)? How will those 
emissions affect residents and the environment, especially in combination with VOG 
conditions (volcanic emissions)?  

Response:  The air quality impact estimates are based on standard criteria, which do not 
attempt to estimate the specific emissions, as this would require several assumptions and 
limit the usefulness of findings.  Further, it is not possible to estimate boat emissions. 

The Air Quality Study shows that carbon monoxide emissions from automobile traffic will 
comply with air quality standards.  It is unknown what, if any, effect, vog might have in 
combination with air pollution from motor vehicles. 

Water requirements for this project are deemed unable to be filled, according to the DEIS. 
From where will the water for this project come? How will the provision of 2.6 million gallons 
of water per day of water affect the natural environment and existing residential and business 
communities? 

Response: As stated in the DEIS, DWS sources are inadequate to support the project. Initial 
coordination with DLNR has identified two possible sources that may possibly be used for 
the project. DLNR anticipates a sustainable yield of each well to be approximately 1.5 million 
gallons per day. 
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 Keōpū Well #2 (State Well No. 3957-02) 

 Keōpū Well #4 (State Well No. 3857-02) 

The proposed water system will also include transmission and storage facilities. Initial 
communications with Queen Lili‘uokalani Trust indicates an interest in partnering with Kona 
Kai Ola and allowing the needed transmission main corridor/easement through their 
property. However, the Queen Lili‘uokalani Trust has not yet identified a development 
proposal on their property to the south. Water transmission corridors may alternately be 
coordinated with the State Department of Transportation as part of their highway 
improvements. While discussions continue with the Queen Lili‘uokalani Trust, the storage 
tank that will serve the project will be located either on TMK 7-4-08:56 or 7-4-20:22. The 
proposed water system improvements and proposed operation criteria are based on Chapter 
5, Hawai‘i County Department of Water Supply Potable Water System Design Standards. 

Environmental impacts resulting from the development of new water sources will be 
addressed in applications for a Well Construction Permit and Pump Installation Permit 
submitted to the State Commission on Water Resource Management.  The development of 
new water sources will benefit the existing community by providing additional sources to 
meet existing and non-project future needs. 

Employment is at an all-time high in Hawai‘i with workers being imported to fill job vacancies 
(especially construction and service jobs). It seems that questions of affordable housing for 
those who will be employed at Kona Kai Ola are as yet unanswered. When hundreds of 
workers move to West Hawai‘i for those jobs, what will be the increased affects of affordable 
housing deficit, lack of schools, and other infrastructure? Who will be responsible for and 
have to pay for the influx of hundreds or even thousands of workers from outside the Kona 
community? 

In response to DEIS comments, a study of workforce housing requirements was prepared to 
evaluate secondary impacts.  Findings are summarized in EIS Section 4.6.5, Workforce 
Housing Impacts, which is as follows: 

Workforce Housing Impacts 

In response to DEIS comments, a study of possible workforce requirements and 
related secondary impacts was conducted by The Hallstrom Group; this study is 
presented in Appendix C-2.  This study was based on a four-step study process that 
included 1) quantification of population and employment projections, 2) .analysis of 
West Hawai‘i employment demand and supply, 3) characterization of the subject 
workforce, and 4) quantification of subject workforce housing impacts.   

The population and job count on the Hawai‘i Island are forecast to increase by 
approximately 70 percent during the 24 year projection period that ends in 2030.  On 
average, at least 60 percent of the population growth will be a result of net in-
migration to the County.   

Although trends will be slowing relative to recent decades, a significant portion of the 
population and business expansion will be directed towards West Hawai‘i.  In the 
next two decades, the population and job count in West Hawai‘i will increase by 
about 80 percent, reaching 128,200 residents and 87,400 employment positions by 
2030.  The available approved or entitled, proposed and announced new projects 
and their associated forecast job creation supply will not be sufficient to meet 
estimated employment demand over time.  Further, with the approaching build-out of 
the major West Hawai‘i resorts and residential-orientation of the newer resort 
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communities, few opportunities will exist for expansion in the historically-vital tourism 
economic sector. 

As discussed in Section 4.6.3.2, implementation of the Kona Kai Ola master plan will 
create a total of 3,842 on-site full time equivalent employment positions in the 
operating businesses of the development.  The project is estimated to be operational 
around 2012, following completion of infrastructure and Phase I construction, and will 
continue until the community reaches build-out and stabilization in 2026.   

Approximately 45 percent of the jobs will be entry level positions with an average 
annual wage of $20,000 in current dollars.  Another 40 percent will be mid-level jobs 
with average yearly pay of $32,000, and, 15 percent will be management/high-skill 
positions with wages averaging $50,000. 

Approximately 2,147 of the jobs in the subject project will be filled by persons who 
have in-migrated to the Big Island.  However, only a nominal portion would be 
specifically relocated to West Hawaii as a result of the development.   

The total net housing load created by Kona Kai Ola in-migrant workers will be 1,074 
units.  This in-migration will generate a need for a range of 625 to 859 affordable 
housing units, as follows: 

 As discussed in Section 4.5.2.2, under Hawai‘i County Ordinance Chapter 11, 
Section 4 Affordable Housing Requirements, hotel uses generating more than 
100 employees on a full-time equivalent basis must earn one affordable housing 
credit for every four full-time equivalent jobs created. Application of the "1 to 4" 
ratio to all of the transient units proposed for Kona Kai Ola (hotel and timeshare) 
results in a workforce housing requirement of 625 units.   

 Another method of calculating the need for affordable worker housing units is to 
estimate that approximately 80 percent of the total in-migrant worker need 
housing that meet affordable housing pricing guidelines.  This results in a high 
end range of 859 units.   

Based on affordable housing pricing guidelines, affordable housing units will have an 
estimated sales price of $216,000 to $292,000.  

As agreements between the State and JDI prohibit residential development at Kona 
Kai Ola, workforce housing would need to be located off-site.  Probable and 
desirable locations for workforce housings were based on availability, efficiencies 
and surveys conducted of area workers.  Possible locations in support of Kona Kai 
Ola included the mid-elevation lands of the Keahole to Kailua-Kona Corridor, 
between the Queen Ka‘ahumanu fronting commercial/industrial developments and 
Mamalahoa Highway; and in the Waikoloa Village expansion areas.   

The most suitable location for workforce housing units is the Villages at La‘i‘Ōpua 
community, a DHHL project, or within the Hawai‘i Housing Finance and Development 
Corporation affordable housing development planned for Keahuolū.  These are two 
State-owned undertakings directly across the highway in the same ahupua‘a .  
Locating workforce affordable housing units in these communities would substantially 
lessen the traffic impacts associated with a community subject workforce.  
Alternatively, the State lands adjacent to Waikoloa Village would be appropriate.   
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JDI will comply with all affordable housing requirements of applicable Hawai‘i County 
ordinances.  

The DEIS states that loss of natural and open space will occur. How does this loss of natural 
and open space affect the social fabric of the community who currently enjoys the existence 
of those natural resources, whether it be recreational, subsistence, spiritual, cultural or 
merely the positive affects and feelings of well-being of merely seeing the currently natural, 
open viewplane of the area while driving? How will the loss of natural, open space affect 
those whose use this area depends upon an unpolluted, low-impact, natural environment 
(i.e., subsistence fishing, shoreline gathering, surfing, swimming, diving, etc)? To what areas 
will these displaced persons be able go to recreate, fish, gather, and enjoy the positive 
effects of being in a natural environment if JDI’s project is built? 

Response:  While the project will result in the transformation of open space into a planned 
development, Kona Kai Ola will meet a sustainability design-related goal of maintaining 40 
percent of the site area as open space. 

The following is revised text from the Executive Summary that summarizes how the project 
will mitigate view impacts: 

To protect view planes to and along the shoreline area, the proposed project includes 
a 400-foot buffer zone along the shoreline that will be preserved as open space. 
Improvements within this buffer zone will be limited to lateral shoreline public trails, 
mauka-makai access trails from the project site, and cultural or environmental-related 
improvements related to existing features within the buffer zone. No buildings or 
structures shall be built within the 400-foot shoreline setback area, with the possible 
exception of structures that are directly related to native Hawaiian cultural resources 
in the buffer zone and that are requested by JDI’s cultural advisors.  

To control building mass near the shoreline, development sites directly adjacent to 
the shoreline setback area will be limited by design covenants to a lower unit density. 
Buildings immediately adjacent to the 400-foot shoreline setback are proposed at 
one and two stories high to minimize building mass against the shoreline setback 
area. Major roadways, parking areas, and areas surrounding all major structures will 
be landscaped in accordance with a landscape master plan.  In Alternative 1, the 
shoreline setback in the shoreline park would be increased to 600 feet in the 
southern area of the project site, and remain at 400 feet at the northern area of the 
project site. 

Regarding your comment that Kona Kai Ola will displace persons who recreate, fish, gather, 
and enjoy the positive effects of being in a natural environment, the project will enhance the 
public experience on these lands.  These community-oriented features include various water 
features such as seawater lagoons with a marine wildlife park and a marine science center, a 
yacht club, fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime 
cultural heritage of the voyaging canoe.  The coastal area would be protected with a 
shoreline park with trails and public access parking for walking and shoreline fishing, and a 
cultural park surrounding the heiau, the cultural sites and ‘Alula for community use.  
Additional project community areas would include facilities and space for community use, 
including programs of the Kona Kai Ola Community Foundation, which supports community 
programs in health care, culture, education, and employment training for the local 
community, especially to native Hawaiians.   

From refrigerators to housing materials to construction workers, this project will require 
importation of products and services. When commercial ventures aren’t restricted to small, 
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local ownership; when construction materials, food, and fuel are not restricted to being locally 
produced; when transport in and out of the area is dependent upon car and air; when 
workers must be moved in from other communities, states and even countries; etc., how will 
sustainability (claimed as one of the development’s greatest aspects) in any meaningful 
sense of the word, be achieved within this development? 

Response: JDI has made a corporate commitment to environmental sustainability in all its 
work.  In Kona Kai Ola, JDI intends to incorporate the latest environmental design and 
technology to create an energy efficient, low environmental impact, sustainable development 
at Kona Kai Ola. The vision for the project is to develop a project that has minimal impact on 
the environment by striving to significantly reduce water consumption, waste disposal, 
energy use and carbon dioxide emissions.  Section 1.5.2, Project Sustainable Design, has 
been expanded to include specific project sustainability goals, and is contained in 
Attachment 4 of this letter. 

Further, it is not the intent of JDI to import project materials, workers, services and so on.  
Every effort will be made to integrate the local community in project planning and operations 
as the project progresses, and, during operations, use the services of the local 
entrepreneurs, employees and marina workers, feature locally-grown produce and local 
cuisine in eating establishments, highlight local talent in all venues and rely on local cultural 
experts in perpetuating the Hawaiian culture and preserving cultural resources. 

“Smart growth” is community-generated -- built on a model of balanced, predictable land use 
and mixed use concepts. How does JDI -- whose proposed project is resort-based, lacks 
affordable and/or residential housing, schools and other aspects of a “mixed use” community 
-- plan to fit into at model of growth which is favored by Kona residents? 

Response: The Kona Kai Ola project is based on generally accepted smart growth principles, 
which are outlined by the Smart Growth Network (http://www.smartgrowth.org/).  Smart 
growth recognizes connections between development and quality of life. It leverages new 
growth to improve the community. Smart growth principles that are applicable to Kona Kai 
Ola are as follows: 

 Create walkable neighborhoods: Kona Kai Ola will be a walkable development. The 
development will be easily navigable on-foot or on a bike, and will include numerous 
walking and biking trails linking site features.  

 Encourage community and stakeholder collaboration:  From November 2005 through 
June 2007, over 920 Big Island community members have participated in Kona Kai 
Ola presentations.  Community input gathered from these presentations and 
facilitated by JDI’s smart growth expertise, has shaped the vision for Kona Kai Ola. 

 Make development decisions predictable, fair and cost effective: The EIS documents 
provide full disclosure of project impacts and mitigation, as well as phasing and 
implementation time frame.  This information provides a predictable scenario for what 
will happen at Kona Kai Ola in the future.  Further, the project represents a fair and 
cost effective use of public lands that will infuse private investment into the 
community while meeting public needs. 

 Mix land uses: The vision for Kona Kai Ola is an environmentally sustainable marina-
focused development featuring a mix of uses including visitor and resident-serving 
commercial enterprises, hotels and time-share units, marina services, open space 
and community-benefiting facilities including public infrastructure improvements in a 
pedestrian friendly setting surrounding the marina and seawater lagoons. 

 Preserve open space, farmland, natural beauty and critical environmental areas:  
Kona Kai Ola will be designed to protect and preserve the area’s scenic and open 
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space resources.  Consistent with the project’s sustainability goals, 40 percent of the 
project site will be retained in open space.  Further, Kona Kai Ola includes a 400-foot 
buffer zone along the shoreline that will be preserved as open space. Improvements 
within this buffer zone will be limited to lateral shoreline public trails, mauka-makai 
access trails from the project site, and cultural or environmental-related 
improvements related to existing features within the buffer zone. No buildings or 
structures shall be built within the 400-foot shoreline setback area, with the possible 
exception of structures that are directly related to native Hawaiian cultural resources 
in the buffer zone and that are requested by JDI’s cultural advisors.  

 Provide a variety of transportation choices: Kona Kai Ola will reduce transportation 
related impacts through provision of mass transit options. The project will provide 
public transit service linking the airport and the new harbor village and Kailua Village. 
The development will also establish a transit system to transport people around the 
project site.  Further, Kona Kai Ola will be a walkable development. The development 
will be easily navigable on-foot or on a bike. The plan will include numerous walking 
and biking trails linking site features. Additionally, reducing site temperatures will 
enhance the walkability of the site. 

Endangered, native species are listed by the National Park Service as being threatened by 
this development. How does JDI propose to remove these cited threats? 

Response:  The flora survey, which is presented in Appendix E, was conducted, in part, to 
determine the presence of any native flora, particularly any that are federally listed as 
threatened or endangered.  No federally-listed endangered plants were found on the 
property, nor were there any candidates for such status identified.  Identification was based 
on “Endangered and threatened wildlife and plants,” prepared by the U.S. Fish and Wildlife 
Service (1999). 

The fauna survey, which is presented in Appendix F, was conducted, in part, to determine if 
any avian or mammalian species currently listed as endangered, threatened or proposed for 
listing under either the federal or State endangered species program.  The diversity and 
density of avian species were extremely low, as expected given the dry and harsh conditions 
of the project site. The findings were consistent to earlier surveys conducted on the property 
in 2001, as well as other surveys conducted within the lowland, fountain grass dominated 
areas in North Kona. Due to the conditions of the project site, it is unable to sustain the 
nesting of native avian species.  

The Kealakehe Waste Water Treatment Plant, however, has been a viable nesting area for 
waterbirds along the Kona coast. Although not detected during this survey, it is possible that 
small numbers of the endangered endemic Hawaiian Petrel (Pterodroma sandwichensis), 
and the threatened Newell’s Shearwater (Puffinus auricularis newelli) fly over the project 
area between the months of May and November.  

It was noted that development typically does have a potential impact on Hawaiian Petrels 
and Newell’s Shearwaters as they could be disoriented and downed because of exterior 
lighting associated with the various businesses and marina operations.   To mitigate project-
related impacts, Kona Kai Ola will incorporate shielded external lighting to minimize the 
disorientation of flying nocturnal Hawaiian Petrels and Newell’s Shearwaters. Also shielding 
would be needed to comply with Hawai‘i County Code § 14-50 et seq. which requires the 
shielding of exterior lights so as to lower the ambient glare caused by unshielded lighting to 
the astronomical observatories located on Mauna Kea. 

The words  “not likely” are used throughout the document. For instance, in Sec. 3.9.3.2, it’s 
stated that anchialine ponds that are located to the north of the harbor will not likely be 
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impacted by the increased salinity which will drastically alter others. What environmental, 
social, and cultural impacts will there be if those ponds are impacted similarly to the others 
whose salinity will no longer render them “anchialine”? 

Response:  Terms such as “likely.” “highly likely,” and “not likely” are used to measure the 
level of possibility of project impact, and this likelihood was based on extensive and 
numerous studies contained in the EIS. 

Regarding your question on anchialine pools, please refer to pages 7 to 10 of this letter. 

To conclude and summarize these comments, the MLG reiterates its statements and 
questions posed during the EISPN comment period and asked that they, once again, be 
answered. We believe that more studies are in order and that more of the questions posed 
whether they be from our group, the National Park Service or other groups and individuals, 
need to be more directly and fully answered. 

Response:  Our response to your EISPN comment letter dated August 1, 2006, is dated 
October 20, 2006.  Our response letter provided information available at the time, and 
identified EIS studies that would further address your comments.  All of the studies were 
conducted, and are included in the EIS.  Further, in response to DEIS comments, several 
additional studies were conducted.  The collective information presented in this EIS process 
responds to the comments in your EISPN comment letter. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  Please 
submit a request to our office if you would like to receive a printed or electronic copy of the 
Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
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� Enforcement of harbor rules and regulations  

3.9.1.4 Wave Impacts to the Existing Honokōhau Harbor 

The wave climate within the existing Honokōhau Harbor and the proposed marina was analyzed 
using a numerical model that is further discussed in Appendix JI. A wave measurement study 
was conducted to determine the wave response of the existing harbor to outside wave climate.  A 
directional wave gage at a depth of sixty feet directly in front of the existing harbor entrance and 
a non directional wave gage inside the existing harbor basin were installed to measure wave 
climates simultaneously.  The results of the wave measurements were provided for wave 
transformation model calibration. 

Results of the wave climate analysis with and without the expansion were used to predict wave 
agitation impacts to the existing harbor. The model was operated for waves with a 9-second 
period and swells of 13-second period as the dominating waves for the offshore area. 

Anticipated Impacts and Proposed Mitigation 

Wave climate in the existing harbor from the proposed marina construction depended on the 
period of the incoming waves. There was a slight decrease in the wave height in the existing 
basin for outside waves of a 9-second period. For longer period swells, there was no significant 
change in the wave height in the basin. 

For waves with a 9-second period, the wave height at the inner end of the outer basin attenuated 
to 40 percent of the incident wave. There was no additional wave attenuation due to the presence 
of the proposed marina. Within the existing harbor inner basin, the wave height attenuated to 
about 20 percent of the incident wave. The wave height in the inner harbor decreased by about 
10 percent with the construction of the proposed marina.  

For longer period swells, the wave height in the outer basin remained at 50 percent attenuation. 
In the inner basin, the wave height reduced to about 20 to 30 percent of the incident wave. There 
was no significant change in the wave height in the inner basin from marina construction. 

The analysis shows that under short storm wave conditions, the proposed marina construction 
causes a positive impact by reducing the wave height by 10 percent in the existing marina. 
However, under swell conditions there is no change in wave agitation in the mooring area of the 
existing harbor with the proposed marina. Overall, the impact of construction of the proposed 
marina basin is positive since the existing harbor will experience less wave agitation. This may 
be due to the fact that the amount of wave energy entering through the harbor entrance remains 
the same, while additional water area and frictional surfaces (both sides and bottom) provide for 
greater wave dissipation after the expansion. No mitigation is recommended proposed due to the 
project’s positive effect. 

3.9.1.5 Harbor Water Quality 

A three dimensional hydrodynamic and water quality model of Honokōhau Harbor and its 
surrounding waters was developed using the Delft3D modeling suite and is described in detail in 
Appendix U. The model was driven at its offshore boundaries by tidal predictions, and calibrated 
to reproduce available measurements of water levels, currents, salinity and temperature.   
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Model results suggested that the brackish groundwater inflow to Honokōhau Harbor was 
approximately 30 million gallons per day (mgd), with an average salinity of 22 parts per 
thousand (ppt), in order to reproduce the salinity profiles observed from a number of available 
data sets. In addition, this flow rate is in very good agreement to the published values of brackish 
groundwater inflow to Honokōhau Harbor.  The model also showed that under these conditions, 
Honokōhau Harbor maintained a flushing time of approximately 12 hours, which is consistent 
with available studies and data.  The flushing within the harbor was found to be primarily due to 
the density currents that result from the salinity gradient within the Harbor created by the 
brackish groundwater inflow.  This finding also corroborated with study findings that this 
flushing mechanism results in water exchange in the harbor on the order of seven times faster 
than if it were flushed via tidal action alone. 

A water quality model was developed to replicate typical conditions experienced in Honokōhau 
Harbor and its environs. Water quality parameters were calibrated and validated using two 
available datasets.  It was found that the water quality within Honokōhau Harbor is primarily 
maintained due to the high rate of circulation.  The nutrient loads entering the harbor through the 
brackish groundwater inflow are high, and without high flushing, water quality within the Harbor 
would not be able to be maintained. 

Anticipated Impacts and Mitigation Measures 

The water quality model was applied to predict the post-project conditions after the addition of 
the Kona Kai Ola Marina.  Per the Conceptual Master Plan, the marina consists of a 45 acre 
marina basin with 800 boat slips.  Brackish groundwater inflows into the new marina basin were 
bracketed between 0 mgd and 60 mgd. The two simulated extremes represent scenarios where no 
additional brackish groundwater will be intercepted by the new marina, which is not consistent 
with the observed conditions, and when brackish groundwater inflow into the new marina is 
twice the amount that will be still flowing into the existing marina, respectively.  

The model results demonstrated, relative to the increased area, that water quality within the 
proposed 45-acre marina basin system could not be maintained.  Inflow of brackish groundwater 
to the new marina was found to be fundamental to the flushing and water quality of the proposed 
system.  However, even for the largest simulated inflow of 60 additional mgd entering the new 
marina, water quality was still degraded post-expansion.  This is primarily due to the fact that the 
proposed marina basin has five times the volume of the existing harbor.  In addition, the 
geometry of the system led to internal circulation between the existing harbor and new marina 
basin.  The 45-acre new marina basin only becomes viable from a water quality impact 
standpoint if the additional brackish groundwater inflow into the new marina exceeds 60 mgd. 

Alternatives to the aforementioned system that could maintain the flushing and water quality, as 
observed under existing conditions, were investigated. It was found that the reduction of the 
volume of the new marina basin by 45 percent significantly improved the flushing and water 
quality.  Broad range sensitivity tests were also performed to determine the effect that various 
parameters had on the proposed system.  For example, addition of nitrogen and phosphorous 
loads were tested to determine the limitation of the system.   
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-47 

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 



Attachment 4 
 
 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Introduction and Project Description 

   

  Page 1-14 

1.5.2 Project Sustainable Design  

The U.S. General Services Administration defines sustainable design as a process that “seeks to 
reduce negative impacts on the environment, human health and comfort of building occupants, 
thereby improving building performance” (GSA 2006).  Sustainable design is a process that 
requires integration and communication between all parties involved in the design and 
construction of a development. In a typical development, an owner works with an architect and 
site planner to design the development. Following a site’s design, engineers are hired to design 
the structure and systems of a building. Eventually a contractor is brought in to construct the 
development. In this version of development, the designers and contractors work in isolation. In 
contrast, sustainable design requires that team members work together to understand how all 
pieces to a development fit within the whole. This integration allows project members to offer 
unique solutions to common design and construction problems while also integrating 
environmental concerns into a project. 

JDI has made a corporate commitment to environmental sustainability in all its work.  In Kona 
Kai Ola, JDI intends to incorporate the latest environmental design and technology to create an 
energy efficient, low environmental impact, sustainable development at Kona Kai Ola. The 
vision for the project is to develop a project that has minimal impact on the environment by 
striving to significantly reduce water consumption, waste disposal, energy use and carbon 
dioxide emissions.   

One key to measuring the sustainability of the project’s design and operation is to use the 
Leadership in Energy and Environmental Design (LEED) Green Building Rating System. The 
LEED Green Building Rating System is the nationally accepted benchmark for the design, 
construction, and operation of high performance green buildings. LEED gives building 
developers and operators the tools they need to have an immediate and measurable impact on 
their buildings’ performance (LEED 2006). JDI has experience with the LEED certification 
process from its other projects both for individual buildings, and for large campus infrastructure 
as well. JDI intends to pursue, at a minimum, Silver LEED certification for its development of 
the Kona Kai Ola project.  

At the project’s onset, JDI developed goals related to design, energy, water, waste and 
transportation, and the following sections present goals in each of those areas. 

Sustainable design principles include the ability to: 

�minimize non-renewable energy consumption  

�optimize site potential  

�use environmentally preferable products  

�protect and conserve water  

�enhance indoor environmental quality  

�optimize operational and maintenance practices  









 

 

 
 
 
July 23, 2007 

 
Fred Cachola 
Na Kokua Kaloko Honokohau 
P.O. Box 596 
Kailua-Kona, Hawai‘i 96745 
 
Dear Mr. Cachola: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 6, 2007 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   

We acknowledge your concerns regarding the increasing commercial and industrial 
development in proximity to Kaloko-Honokohau National Historical Park.  In EIS 
Section 8, Cumulative Impacts, several projects are proposed within a few miles of 
the Kaloko-Honokohau National Historical Park, including several residential 
communities, business and industrial parks, and government facilities.  Kona Kai Ola 
is being proposed in this environment of change and growth, and we respectfully 
disagree that this project exceeds all other developments in scale, volume, costs and 
potential adverse impacts.  Plans for Villages of La‘i‘Opua, for example, include 
4,000 residential units and recreational facilities on 980 acres.  

The developer is sensitive to the beauty, cultural value and environmental 
importance of the Kaloko-Honokohau National Historical Park and your stewardship 
of these lands is appreciated.  We offer the following responses to your specific 
comments: 

1. We acknowledge that you believe that the best protection and preservation of 
the 15.5 acres of land that the U.S. Congress authorized as part of Kaloko-
Honokohau National Historical Park should be to allow it to become part of 
the National Historic Park system, rather than become a privately controlled 
isolated cultural artifact.   

While the developer has no control over the ownership of this land, protection 
of these cultural and natural resources is a high priority for Kona Kai Ola.  
Initial steps taken by Jacoby Development, Inc. (JDI) were to modify the initial 
conceptual master development plan which had a 40 foot setback from the 
shoreline, and move the developed area back over 400 feet from the 
shoreline to protect the 15 acres of National Historical Park designated lands.   

This area is not intended to be a cultural artifact, but rather a place to practice 
a rich, living culture.  For example, JDI has commissioned additional studies 
on the anchialine pools to ensure that a brackishwater anchialine ecosystem 
thrives that is healthy to the ‘opae ‘ula and other flora.  
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This is further discussed in response to your second comment.  JDI also 
intends to encourage the cultural practice in the community of cultivating 
‘opae ‘ula, gathering it, and feeding the fishing ko‘a located in the nearshore 
waters.  In addition, JDI has also included mitigation plans to expand ‘opae 
‘ula habitat through the creation of new anchialine pools on the project site. 

Further, any work that would be done in the area within the National Historic 
Park’s legislative boundaries would be done in close consultation with all the 
necessary regulatory bodies, and include the Kaloko-Honokohau National 
Historical Park.   

2. We note your concerns regarding the anchialine pools and impacts on ‘opae 
‘ula.  In response to DEIS comments and to further study the pools south of 
the entrance channel of Honokohau Harbor, a second study was conducted 
by David Chai of Aquatic Research Management and Design in June 2007.  
The second survey focused on intensive diurnal and nocturnal biological 
surveys and limited water quality analysis of the southern group of anchialine 
pools exclusively.  The report is contained in Appendix H-2 of the EIS and is 
summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, further comment 
on the groundwater hydrology effects on anchialine pools was prepared by 
Waimea Water Services and is contained in Appendix G-3 of the EIS. 

The DEIS identified 22 anchialine pools.  Further studies determined that 
three of these pools are actually part of an estuary complex with direct 
connection to the ocean. Of the 19 anchialine pools, six were considered high 
tide pools (exposed only at medium or high tide), seven were considered pool 
complexes (individual pools at low tide and interconnected at high tide), and 
six were single isolated pools.  Of the 19 anchialine pools, three pools with a 
combined surface area of 20m2 would be eliminated due to the harbor 
construction. 

While the second survey confirmed the presence of direct human use and 
disturbance, such as trash receptacles and toilet facilities, it found that the 
greatest degradation to the majority of the anchialine and estuarine resources 
was due to the presence of alien fish, including topminnows and tilapia, and 
introduced plants, predominantly pickelweed and mangrove. 

The additional studies indicate that the remaining pools may not increase in 
salinity to levels unhealthy for anchialine pool fauna. Waimea Water Services 
found that harbor construction would cut off some of the fresh groundwater 
flow.  However, predicting the extent of change in flow is difficult, if not 
impossible, even with numerous boreholes and intense sampling.  The tides 
alone create a mixing system that increases salinity, as the flow approaches 
the point of discharge which will be either the channel or the shore.  Another 
factor that could influence groundwater quality is the increased local recharge 
from irrigation between the channel and shore.  This will add fresh water to 
the lens locally but is not quantified at this time.  Hence, the additional studies 
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found that changes in groundwater quality may or may not impact biological 
communities in the anchialine and estuarine environment.  

In either case, the developer is committed to practicing good stewardship 
over the pools to be preserved and eliminating or reducing alien species to 
the extent practical.  The developer recognizes it is important to understand 
these relationships to effectively manage the resource.  If there is significant 
deviation from the baseline, especially in regard to nutrients, pathogens, and 
toxins, a mitigation plan to determine the cause and take decisive appropriate 
action will be implemented.   

Mitigation measures to facilitate the long term health of the remaining 
anchialine pools will be based on environmental monitoring.  Mitigation would 
include measures to adjust salinity of the pools if they experience salinity 
levels unhealthy to ‘opae ‘ula and other fauna.  These measures are 
described in detail in EIS Section 3.9.2, Anchialine Pools. The additional EIS 
text that includes the added EIS Section 3.9.2, Anchialine Pools, is contained 
in Attachment 1 of this letter. 

3. We acknowledge your concerns regarding various impacts that may occur 
during the 15-year construction period and that may be generated by marina 
industrial activities.  The developer will work closely with the Kaloko-
Honokohau National Historical Park to ensure that construction activities and 
marina industrial activities do not disrupt the Park, its resources, and its 
visitors.   

In addition, in response to a recommendation from the project’s cultural 
consultant, the developer will retain a cultural practitioner proficient in 
mitigating the concerns related to the life-systems in the area. 

 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 



Karlton Kau 

From: Karlton Kau

Sent: Monday, February 05, 2007 1:28 PM

To: Karlton Kau

Subject: FW: Request for a 60-day extension /Jacoby DEIS
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From: Duane [mailto:derway@hawaii.rr.com]  
Sent: Friday, February 02, 2007 2:40 PM 
To: Dayan Vithanage 
Cc: Genevieve Salmonson, director 
Subject: Request for a 60-day extension /Jacoby DEIS 
Importance: High 

  

  
Aloha, Dayan !!! 
  
The Office of Environmental Quality Control was established to help stimulate, expand and 
coordinate efforts to maintain the optimum quality of the State's environment. In the case of  
huge and complex document represented by the Jacoby Draft EIS, 45 days is too short to expect 
reasonable knowledge of and opinions to be formed. Some report difficulty in getting the DEIS 
appendices to download and open. 
  
I respectfully request a 60-day extension for public comment. 
  



Plan To Protect Kona is a  501c3  organization formed to encourage land use and economic 
development decisions that reflect Sustainable Development and Smart Growth policies. 
  
Duane Erway, President 
Plan to Protect Kona 
  

Page 2 of 2Request for a 60-day extension /Jacoby DEIS

2/5/2007











 

 

 
 
 
 
 
July 23, 2007 
 
 
 
Duane Erway, President 
Plan to Protect Kona 
P.O. Box 2807 
Kailua-Kona, Hawai‘i 96745 
 
Dear Mr. Erway: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 5, 2007 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   

We acknowledge your three areas of concerns, but respectfully disagree that the DEIS is 
fatally flawed for these reasons.  Discussion of these three areas follow. 

County General Plan Conflicts 

Kona Kai Ola is consistent with the General Plan designation for the project site.  In 
December 2005, the County Planning Director proposed that the DLNR portion of the 
Kona Kai Ola project that was designated “Open” in the 2005 General Plan, be amended 
to “Urban Expansion Area.” On November 29, 2006, the Hawai‘i County Council 
approved this amendment.  

Kona Kai Ola is consistent with the Urban Expansion Area designation.  The agreement 
between the developer and the State identifies hotel and time-share uses as possible 
development at Kona Kai Ola. The project is not a resort.  A resort is a concept in which 
visitors are attracted to spend most, if not all, of their stay within the resort area through 
the design of amenities that fulfill the needs of a particular visitor market segment.  This 
self-containment is achieved to varying degrees in resort development, depending on 
the natural, historic/cultural, and recreational resources within a resort site and the 
intended scale of the resort. 

State and County laws recognize this distinction between a “resort” and a “hotel” or 
“time-share unit.”  Section 514E-5, Hawai‘i Revised Statutes, authorizes time- share 
units to be located in a resort area or any other area in which a county may by ordinance 
allow a hotel unit.  The Hawai‘i County Code correspondingly permits hotels and time 
share units in non-resort zoning districts. The proposed project may include up to 700 
hotel units and 1,803 time-share units, and depending on the eventual location of these 
project components, rezoning may be required for implementation.   
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Only “no action” offered 

As explained in the DEIS, the agreement between JDI and the State of Hawai‘i 
established a required scope and scale of the project for which the impact analysis was 
provided.  Several comments have addressed the fact that alternatives, other than the 
No Project Alternative, were not addressed in the DEIS Section 2, Alternatives Analysis.   

Kona Kai Ola is of the position that alternative actions, other than a No Project 
alternative, are not currently feasible without an amendment to the agreement with the 
State.  Agency and public comments in response to the DEIS, as well as additional 
information generated as a result of inquiry into issues raised by the comments, have 
been helpful in identifying alternative actions that will serve the State’s goal of providing 
additional marina slips for the Kona area.  These alternative actions also serve to reduce 
or mitigate anticipated effects of the proposed development.   

Thus, agencies such as the Land Division of the Department of Land and Natural 
Resources, the U.S. Department of the Interior Fish and Wildlife Service, and the 
Planning Department of the County of Hawai‘i, and the Office of Environmental Quality 
Control (OEQC), as well as community organizations have commented that a reduced 
scale marina and related facilities should be considered.  The OEQC has also asked that 
the alternative of a reduced scale project be evaluated under the assumption that DHHL 
may determine that a downsized project would be preferred. 

In response to these comments on the DEIS and in consideration of measures to 
mitigate anticipated impacts, the EIS Section 2, Alternatives Analysis, has been revised 
to describe the following alternatives, which are discussed in more detail in the EIS: 

§ Alternative 1 is a project involving a 400-slip marina, 400 hotel units, 1,100 time 
share units, and commercial and support facilities.  This alternative would enhance 
water quality and avoid the need to widen the existing harbor entrance channel, as 
well as reduce traffic and socioeconomic impacts.   

§ Alternative 2 is an alternative that had been previously discussed, but not included in 
the proposed project that includes an 800-slip harbor and a golf course. 

§ Alternative 3 is the no-action alternative. 

A comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 indicates that a reduction in the acreage and number of slips in 
the marina, as well as the reduction in hotel and time-share units, would generate less 
environmental, traffic, social and economic impacts.  Although positive economic 
impacts would be reduced, Alternative 1 can be considered as a preferable alternative 
because of reduced environmental impacts.  However, while it can be concluded that the 
25-acre marina in Alternative 1 would be the preferred size, the DLNR agreement 
establishes the size of the marina at 45 acres and 800 slips.  An amendment to the 
DLNR agreement is required in order to allow Alternative 1 to proceed.  Hence, selection 
of Alternative 1 is an unresolved issue at this time.   

The additional EIS text that includes the added EIS Section 2, Alternative Analysis, is 
contained in Attachment 1 of this letter.  
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Traffic stress and infrastructure needs 

A study of workforce housing requirements was prepared to evaluate secondary 
impacts.  Findings are summarized in an added EIS Section 4.6.5, Workforce Housing 
Impacts, and Appendix C-1 contains the new study.  It is estimated that Kona Kai Ola 
will generate a workforce housing need of 625 units, based on the ratio set forth in 
Hawai‘i County Ordinance Chapter 11, Section 4, Affordable Housing Requirements.  
Another method of calculating the need for affordable worker housing units is based on 
approximately 80 percent of the total in-migrant workers needing housing that meet 
affordable housing pricing guidelines.  This results in a high end range of 859 units.  

As agreements between the State and JDI prohibit residential development at Kona Kai 
Ola, workforce housing would need to be located off-site.  The most suitable location for 
workforce housing units is the Villages at La‘i‘Opua community, a DHHL project, or 
within the Hawai‘i Housing Finance and Development Corporation affordable housing 
development planned for Keahuolu.  These are two State-owned undertakings directly 
across the highway in the same or adjacent ahupua‘a.  Locating workforce affordable 
housing units in these communities would substantially lessen the traffic impacts 
associated with a community subject workforce.  Alternatively, the State lands adjacent 
to Waikoloa Village would be appropriate for workforce housing.   

JDI will comply with all affordable housing requirements of applicable Hawai‘i County 
ordinances.  

In that the specific locations of these workforce units are undetermined at this time, it is 
not possible to accurately and fully assess impacts related to traffic and educational, 
medical and recreational facilities, as related to these new units.  However, if the new 
workforce housing units are located in the aforementioned communities in the same or 
adjacent ahupua’a, then impacts related to these units are absorbed as part of the 
development of these communities. 

The additional EIS text that includes the added EIS Section 4.6.5, Workforce Housing 
Impacts, is contained in Attachment 2 of this letter.   

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-21 

Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 



Attachment 2 
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4.6.5 Workforce Housing Impacts 

In response to DEIS comments, a study of possible workforce requirements and related 
secondary impacts was conducted by The Hallstrom Group; this study is presented in Appendix 
C-2.  This study was based on a four-step study process that included 1) quantification of 
population and employment projections, 2) .analysis of West Hawai‘i employment demand and 
supply, 3) characterization of the subject workforce, and 4) quantification of subject workforce 
housing impacts.   

The population and job count on the Hawai‘i Island are forecast to increase by approximately 70 
percent during the 24 year projection period that ends in 2030.  On average, at least 60 percent of 
the population growth will be a result of net in-migration to the County.   

Although trends will be slowing relative to recent decades, a significant portion of the population 
and business expansion will be directed towards West Hawai‘i.  In the next two decades, the 
population and job count in West Hawai‘i will increase by about 80 percent, reaching 128,200 
residents and 87,400 employment positions by 2030.  The available approved or entitled, 
proposed and announced new projects and their associated forecast job creation supply will not 
be sufficient to meet estimated employment demand over time.  Further, with the approaching 
build-out of the major West Hawai‘i resorts and residential-orientation of the newer resort 
communities, few opportunities will exist for expansion in the historically-vital tourism 
economic sector. 

As discussed in Section 4.6.3.2, implementation of the Kona Kai Ola master plan will create a 
total of 3,842 on-site full time equivalent employment positions in the operating businesses of 
the development.  The project is estimated to be operational around 2012, following completion 
of infrastructure and Phase I construction, and will continue until the community reaches build-
out and stabilization in 2026.   

Approximately 45 percent of the jobs will be entry level positions with an average annual wage 
of $20,000 in current dollars.  Another 40 percent will be mid-level jobs with average yearly pay 
of $32,000, and, 15 percent will be management/high-skill positions with wages averaging 
$50,000. 

Approximately 2,147 of the jobs in the subject project will be filled by persons who have in-
migrated to the Big Island.  However, only a nominal portion would be specifically relocated to 
West Hawai‘i as a result of the development.   

The total net housing load created by Kona Kai Ola in-migrant workers will be 1,074 units.  This 
in-migration will generate a need for a range of 625 to 859 affordable housing units, as follows: 

� As discussed in Section 4.5.2.2, under Hawai‘i County Ordinance Chapter 11, Section 4 
Affordable Housing Requirements, hotel uses generating more than 100 employees on a 
full-time equivalent basis must earn one affordable housing credit for every four full-time 
equivalent jobs created. Application of the "1 to 4" ratio to all of the transient units 
proposed for Kona Kai Ola (hotel and time-share) results in a workforce housing 
requirement of 625 units.   
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� Another method of calculating the need for affordable worker housing units is to estimate 
that approximately 80 percent of the total in-migrant worker need housing that meet 
affordable housing pricing guidelines.  This results in a high end range of 859 units.   

Based on affordable housing pricing guidelines, affordable housing units will have an estimated 
sales price of $216,000 to $292,000.  

As agreements between the State and JDI prohibit residential development at Kona Kai Ola, 
workforce housing would need to be located off-site.  Probable and desirable locations for 
workforce housings were based on availability, efficiencies and surveys conducted of area 
workers.  Possible locations in support of Kona Kai Ola included the mid-elevation lands of the 
Keahole to Kailua-Kona Corridor, between the Queen Ka‘ahumanu fronting 
commercial/industrial developments and Mamalahoa Highway; and in the Waikoloa Village 
expansion areas.   

The most suitable location for workforce housing units is the Villages at La‘i‘Ōpua community, 
a DHHL project, or within the Hawai‘i Housing Finance and Development Corporation 
affordable housing development planned for Keahuolū.  These are two State-owned undertakings 
directly across the highway in the same ahupua‘a .  Locating workforce affordable housing units 
in these communities would substantially lessen the traffic impacts associated with a community 
subject workforce.  Alternatively, the State lands adjacent to Waikoloa Village would be 
appropriate.   

JDI will comply with all affordable housing requirements of applicable Hawai‘i County 
ordinances.  

4.6.6 Market and Economic Impacts Associated with Alternative 1 

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County coffers.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The additional commercial sites in the near-highway lands will also be in demand as the area 
continues its evolution into the northerly gateway of the Kona urban center. The increased retail 
acreage will further capitalize on the available frontage-related opportunities by generating 
greater cumulative attraction for the development and enabling increased product diversity 
supporting a wider spectrum of businesses.   

Absorption of the visitor-oriented inventory would be proportionately shorter with fewer hotel 
and time-share sites and units to be marketed, and fewer marina slips to be filled.  The absorption 
time-frame for the larger commercial component will be longer, while the amount of marina-
support and other leasable acreage is the same as in the proposed project and will require a 
similar absorption period. 

Table 3 compares the primary marketable components of the proposed project and Alternative 1 
and their estimated absorptions: 







 

  

 
 
 
 
 
July 23, 2007 
 
 
 
Alice Bailey Knight 
75-6008 Ali‘i Drive, #201 
Kailua-Kona, Hawai‘i 96740 
 
Dear Ms. Knight: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 4, 2007 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses are provided in the numerical sequence of your letter. 

1. The DEIS was published in the Office of Environmental Quality Control 
Bulletin on December 23, 2006.  The required 45-day comment period ended 
on February 6, 2007.  The comment period time frame is set forth in Hawai‘i 
Administrative Rules, Section 11-200-22 (b), which states that “The period for 
public review and for submitting written comments shall commence as of the 
date notice of availability of the draft EIS is initially issued in the periodic 
bulletin and shall continue for a period of forty-five days.” 

We note that, if we received a written request to extend the comment period, 
we responded that we would include comments and our responses in the 
Final EIS if the transmittal was postmarked by February 13, 2007.  We also 
invited people to contact me if they wanted hard copies or electronic files of 
the DEIS. 

We further note that your letter was postmarked February 6, 2007, and we 
received it on February 20, 2007. 

2. The online posting of documents are handled by the State Office of 
Environmental Quality Control; we do not have any control over this matter. 

3. We assure that the development of Kona Kai Ola is not intended to destroy 
‘Alula Bay and the anchialine pools south of the harbor.  In fact, the Kona Kai 
Ola project is designed to protect these resources and enhance the 
community experience when you visit or encounter these resources. 

The developer fully respects the value of ‘Alula Bay, a small pocket beach 
located a short distance to the south.  We understand that ‘Alula provides the 
only safe ocean access during calm seas and that ‘Alula beach is also used 



 

 2 

regularly by kupuna from the region, and hula halau for cleansing 
ceremonies, or hiu wai. 

The Cultural Impact Study, which is summarized in EIS Section 4.1, Cultural 
Impacts, and contained in Appendix L-1,  included ‘Alula in its study, and 
notes that this white sand beach is known in chants and stories as ‘Alula. In 
Emerson‘s map of 1888, ‘Alula was a canoe and small boat landing. 
According to some interviewees in the Cultural Impact Study, the original 
name for the beach was ‘Aulaula, which describes the broad current of the 
bay. ‘Alula is susceptible to an inundation of northwest swells, which travel far 
inland. There is an ‘opelu koa or ‘opelu fishing ground in the bay.  

The Kona Kai Ola project includes a 400-foot setback, or buffer zone, along 
the entire length of the project’s shoreline.  Improvements within this buffer 
zone will be limited to lateral shoreline public trails, mauka-makai access 
trails from the project site, and cultural or environmental-related 
improvements relating to existing features within the buffer zone. No buildings 
or structures shall be proposed within the 400-foot shoreline setback area, 
with the possible exception of culturally-related structures.  ‘Alula Bay will 
therefore be protected in Kona Kai Ola. 

In response to DEIS comments and to further study the pools south of the 
entrance channel of Honokohau Harbor, a second study was conducted by 
David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys 
and limited water quality analysis of the southern group of anchialine pools 
exclusively.  The report is contained in Appendix H-2 of the EIS and is 
summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, further comment 
on the groundwater hydrology effects on anchialine pools was prepared by 
Waimea Water Services and is contained in Appendix G-3 of the EIS.  
Attachment 1 contains the EIS Sections 3.9.2.1 and 3.9.2.2. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 







 

 
 
 
 
 
July 23, 2007 
 
 
Ann Goody, Ph.D. 
Three Ring Ranch Exotic Animal Sanctuary 
75-809 Keaolani Dr. 
Kailua-Kona, Hawai‘i 96740 
 
Dear Ms. Goody: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Dated February 1, 2007 

Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.   

Your comments suggest that the subject property supports the Hawaiian hoary bat.  The 
property does not provide roosting habitat for this species, and given the vegetation on 
the site, it is unlikely that the site represents a significant foraging site for this species.  

Recent research completed by US Geological Survey on this species has concluded that 
the Hawaiian hoary bat is ubiquitous on the island of Hawaii in all areas that support 
trees and dense vegetation, and that the bat is a human commensal species. Thus the 
planting of landscape trees, ornamental vegetation, and the presence of street lights 
associated with the development will likely enhance the foraging resources in the area 
for this species. Their research also indicates that the Hawaiian hoary bat maintains a 
significant population on Hawaii, and in fact the natural resource agencies have been 
discussing the steps that will be necessary to de-list this species, at least on Hawaii and 
the population appears to have recovered. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 
 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 

 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 







 

 
 
 
 
 
July 23, 2007 
 
 
 
 
 
Amber Adams 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Ms. Adams: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 

Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
We disagree with your comment that only hotels, condos, and restaurants are 
included in Kona Kai Ola Development project. 
 
The development of Kona Kai Ola is broader than providing a resort for tourists.  The 
project includes community benefits and privately funded infrastructure development.   
Kona Kai Ola includes crucial privately-funded infrastructure improvements, such as 
the marina, regional roadway and traffic circulation improvements, and 
improvements to the existing wastewater treatment plant.  Further, with the use of 
private funds, Jacoby Development, Inc. (JDI)  will protect natural resources through 
the various measures that preserve and enhance the environment.  Private funds will 
also be used in the development of community-oriented facilities, such as parks, 
other recreational facilities, and public access.  Hence, Kona Kai Ola will bring in 
private investment for infrastructure improvements that would mitigate project 
impacts while serving the wider community. 
 
The developer continues to work with public agencies in developing new water 
sources, and the success of these efforts will not only benefit Kona Kai Ola, but also, 
the adjacent communities that are also subject to an insufficient water supply. 
 
The anticipated infrastructure improvements to the wastewater treatment plant are 
anticipated to actually improve the health and safety of the community by bringing an 
older facility up to higher operational standards. All structures will be built to current 
building and safety codes, while access to the shore and around the site will be 
improved. 
 



 

 2 

The roadway system will also be improved beyond mitigation for project-related 
impacts.  In Phase 1 of the project, JDI will not only provide access to the 
commercial parcel, but also address regional traffic issues through the 
improvements of the roadway system.  JDI plans to improve the intersection of the 
Queen Ka‘ahumanu Highway and the Kealakehe WWTP Access Road. The 
Kealakehe WWTP Access Road is planned to be realigned and widened to an 80-
foot road right-of-way (ROW) that will serve the Commercial Parcel No. 1, and 
eventually intersect with the proposed Kuakini Highway Extension to the west.  Such 
improvements will ensure that the project minimizes its own impacts, while improving 
existing conditions.  Further, with development of Kona Kai Ola, the Kuakini Highway 
extension road is anticipated to be built on a more accelerated schedule than it 
would occur without the Kona Kai Ola project. 
 
No State funds will be used to develop any portion of the proposed development 
project.  Funds used for the project will come entirely form private resources. 
 
In response to Draft Environmental Impact Statement (DEIS) comments and to 
further study the pools south of the entrance channel of Honokohau Harbor, a 
second study was conducted by David Chai of Aquatic Research Management and 
Design, in June 2007.  The second survey focused on intensive diurnal and 
nocturnal biological surveys, and limited water quality analysis of the southern group 
of anchialine pools, exclusively.  The report is contained in Appendix H-2 of the 
Environmental Impact Statement (EIS) and is summarized in EIS Sections 3.9.2.1 
and 3.9.2.2.  In addition, further comment on the groundwater hydrology effects on 
anchialine pools has been prepared by Waimea Water Services, and is contained in 
Appendix G-3 of the EIS. 
 
The DEIS identified 22 anchialine pools.  Further studies determined that three of 
these pools are actually part of an estuary complex with direct connection to the 
ocean. Of the 19 anchialine pools, six were considered high tide pools (exposed only 
at medium or high tide), seven were considered pool complexes (individual pools at 
low tide and interconnected at high tide), and six were single isolated pools.  Of the 
19 anchialine pools, three pools with a combined surface area of 20 m2 would be 
eliminated due to the harbor construction. 
 
While the second survey confirmed the presence of direct human use and 
disturbance, such as trash receptacles and toilet facilities, it found that the greatest 
degradation to the majority of the anchialine and estuarine resources was due to the 
presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickelweed and mangrove. 
The additional studies indicate that the remaining pools may not increase in salinity 
to levels unhealthy for anchialine pool fauna. Waimea Water Services found that 
harbor construction would cut off some of the fresher ground-water flow.  However, 
predicting the extent of change in flow is difficult, if not impossible, even with 
numerous boreholes and intense sampling.  The tides alone create a mixing system 
that increases salinity, as the flow approaches the point of discharge, which will 
either be the channel or the shore.  Another factor that could influence groundwater 
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quality is the increased local recharge from irrigation between the channel and 
shore.  This will add fresh water to the lens locally, but is not quantified at this time. 
 
Hence, the additional studies found that changes in groundwater quality may, or may 
not, impact biological communities in the anchialine and estuarine environment. In 
either case, the developer is committed to practicing good stewardship over the 
pools to be preserved, and eliminating or reducing alien species to the extent 
practicable.  The developer recognizes it is important to understand these 
relationships to effectively manage the resource.  If there is significant deviation from 
the baseline especially in regard to nutrients, pathogens, and toxins, a mitigation 
plan to determine the cause and take decisive appropriate action will be 
implemented. 
 
Mitigation measures to facilitate the long term health of the remaining anchialine 
pools will be based on environmental monitoring, which is vital as an early warning 
system to detect potential environmental degradation. A series of quantitative 
baseline analysis of the physio-chemical and biological components within the 
project site will provide a standard by which the effects of the development, 
anthropogenic activities, and natural phenomena on these environments can be 
measured. 
 
The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment, and possible new pools.  
These measures are described in detail in EIS Section 3.9.2, Anchialine Pools. 
 
Every effort will also be made to protect, preserve, and improve the anchialine pools 
to the south of the harbor.  Two additional studies were conducted in response to 
DEIS comments, including your comments, and these additional studies are 
summarized in EIS Section 3.9.2, and presented in Appendices G-3 and H-2. 
 
These additional studies indicated that with the construction of the new harbor basin, 
the anchialine pools makai of the proposed basin may not necessarily be negatively 
impacted by the construction of the proposed project.  
 
In addition, these studies determined that there are mechanisms to mitigate potential 
impacts.  Mitigation measures to facilitate the long term health of the remaining 
anchialine pools will be based on environmental monitoring, which is vital as an early 
warning system to detect potential environmental degradation. As a mitigation 
measure, bioretention, which is a Best Management Practice (BMP), is a highly 
appropriate application for the proposed development to prevent any nonpoint 
source pollution of groundwater.  Another mitigation measure that may be included 
in the management plan is salinity adjustment of the anchialine pools to maintain 
healthy habitat for the anchialine ecosystem by surcharging man-made anchialine 
pools created adjacent to, or, in the vicinity of natural pools with low salinity well 
water. 
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The ElS has been revised to include information from these additional studies, and 
Attachment 1 contains Section 3.9.2, Anchialine Pools. 
 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Amber Matsumoto 
73-1044 Ahulani Street #B 
Kailua-Kona, Hawaii 96740 
 
Dear Ms. Matsumoto: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our response to your comments are given below. 
 
Comment: I don’t feel it’s totally necessary to expand Honokohau into having an 
800-slip marina; may be 300-slips at the most, but 800 is a little extreme.  I also 
strongly disagree on the location of where the development will take place.  
Building 670 – 770 hotel rooms and 1,800 timeshare housing near the coast is 
extremely harmful to marine life especially since it’s close to the Kaloko National 
Park. 

Response:  A comparison between impacts related to the proposed project 
concept (45 acres, 800 slips) and impacts related to Alternative 1 (25 acres, 
400 slips) indicates that a reduction in the acreage and number of slips in the 
marina, as well as the reduction in hotel and timeshare units, would generate 
less environmental, social, and economic impacts.  Although positive economic 
impacts would be reduced, Alternative 1 can be considered as a preferable 
alternative because of reduced environmental impacts.  However, while it can be 
concluded that the 25-acre marina in Alternative 1 would be the preferred size, 
the DLNR agreement establishes the size of the marina at 45 acres and 800 
slips.  An amendment to the Department of Land and Natural Resources (DLNR) 
agreement is required in order to allow Alternative 1 to proceed.  Hence, the 
selection of Alternative 1 is an unresolved issue at this time. 
 
Alternative 1 is a project involving a 400-slip, 25-acre marina, 400 hotel units, 
1,100 time share units, and commercial and support facilities.  This alternative 
would enhance water quality and avoid the need to widen the existing harbor 
entrance channel, as well as, reduce traffic and socioeconomic impacts.   



 

2 

Comment:  A numerous amount of endangered marine animals such as the 
spinner dolphin, green and hawkbill sea turtles, monk seal, humpback whale, and 
stilt bird all call at Kaloko National Park their home.  Adding hotels and time 
shares will bring in more people to Hawaii which will contribute to sewage, boat 
oils, and propellers in the ocean, and noise pollution that will affect the lives of 
these endangered animals. 

Response: Pollution from contaminants from boats and potential possibility of oil 
spills is a concern in all of Hawaii, not just for Honokohau Harbor.  This issue has 
been addressed in the Environmental Impact Statement (EIS) in Section 3.9.1.3, 
including a list of mitigation actions.  These include boater education, 
enforcement of good housekeeping practices on boats and docks, and 
environmentally sensitive hull cleaning practices. 

A complete marine acoustics study was completed in response to comments 
received on the Draft Environmental Impact Statement (DEIS).  The report is 
included in Appendix T-2.  The model results showed that the noise levels in the 
developed scenario did not exceed the Level A impacts to marine mammals.  
Level B impacts to marine mammals and sea turtles generally occur within a 
range of ten meters.  Although noise impacts may occur during blasting the new 
marina, these impacts could be greatly minimized by using good blasting 
practices.  These are addressed in detail in the Environmental Impact Statement 
(EIS). 

The EIS has been revised to include information from the additional study, and 
Attachment 1 contains Section 2, Alternatives Analysis. 

Your comment letter and this response are included in the  Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 

Sincerely, 

  
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-11 

Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
BJ Lawrence 
76-6126 Plumeria Road 
Kailua-Kona, HI 96740 
 
Dear Mr. Lawrence: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph 
designation. 
 
Paragraph 1 
 
The development of Kona Kai Ola is broader than providing a resort for tourists.  
The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant.  
Further, with the use of private funds, Jacoby Development, Inc. (JDI) will protect 
natural resources through the various measures that preserve and enhance the 
environment.  Private funds will also be used in the development of community-
oriented facilities such as parks, other recreational facilities and public access.  
Hence, Kona Kai Ola will bring in private investment for infrastructure 
improvements that would mitigate project impacts while serving the wider 
community. 

An extensive archaeological investigation was conducted during the preparation 
of the Draft Environmental Impact Statement (DEIS).  Numerous sites, both in 
Department of Land and Natural Resources (DLNR) and Department of Hawaiian 
Home Lands (DHHL) land, were identified and inventoried.  The complete report 
is included in the Environmental Impact Statement (EIS), Appendices M-1 and 
M-2.  The archeological study identified eleven sites as culturally significant 
based on the presence of burials or ritual architecture.  Fifty-four sites were 
mapped, photographed, and documented.  Forty-seven sites were recommended 
through data recovery.  Detailed data recovery plans will be prepared for the 
State Historic Preservation Division (SHPD) of DLNR for review and approval. 



 

2 

A comparison between impacts related to the proposed project concept and 
impacts related to Alternative 1 (25 acres, 400 slips) indicates that a reduction in 
the acreage and number of slips in the marina, as well as, the reduction in hotel 
and timeshare units, would generate less environmental, social, and economic 
impacts.  Although positive economic impacts would be reduced, Alternative 1 
can be considered as a preferable alternative because of reduced environmental 
impacts.  However, while it can be concluded that the 25-acre marina in 
Alternative 1 would be the preferred size, the DLNR agreement establishes the 
size of the marina at 45 acres and 800 slips.  An amendment to the DLNR 
agreement is required in order to allow Alternative 1 to proceed.  Hence, 
selection of Alternative 1 is an unresolved issue at this time. 

The EIS has been revised, and Attachment 1 contains Section 2, Alternatives 
Analysis. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 

Sincerely, 

  
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 





Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-6 

2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
 
Benjamin Duke 
75-5919 Alii Drive, Apt. U2 
Kailua-Kona, HI 96740 
 
Dear Mr. Duke: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 

Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments based on a paragraph designation. 
 
Paragraph 3   
 
In response to the Draft Environmental Impact Statement (DEIS) comments and to 
further study the pools south of the entrance channel of Honokohau Harbor, a second 
study was conducted by David Chai of Aquatic Research Management and Design, in 
June 2007.  The second survey focused on intensive diurnal and nocturnal biological 
surveys and limited water quality analysis of the southern group of anchialine pools 
exclusively.  The report is contained in Appendix H-2 of the Environmental Impact 
Statement (EIS) and is summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, 
further comment on the groundwater hydrology effects on anchialine pools was prepared 
by Waimea Water Services and is contained in Appendix G-3 of the EIS. 

The DEIS identified 22 anchialine pools.  Further studies determined that three of these 
pools are actually part of an estuary complex with direct connection to the ocean. Of the 
19 anchialine pools, six were considered high tide pools (exposed only at medium or 
high tide), seven were considered pool complexes (individual pools at low tide and 
interconnected at high tide), and six were single isolated pools.  Of the 19 anchialine 
pools, three pools with a combined surface area of 20 m2 would be eliminated due to the 
harbor construction. 

While the second survey confirmed the presence of direct human use and disturbance, 
such as trash receptacles and toilet facilities, it found that the greatest degradation to the 
majority of the anchialine and estuarine resources was due to the presence of alien fish, 
including topminnows and tilapia, and introduced plants, predominantly pickelweed and 
mangrove. 

The additional studies indicate that the remaining pools may not increase in salinity to 
levels unhealthy for anchialine pool fauna. Waimea Water Services found that harbor 
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construction would cut off some of the fresher ground-water flow.  However, predicting 
the extent of change in flow is difficult if not impossible even with numerous boreholes 
and intense sampling.  The tides alone create a mixing system that increases salinity, as 
the flow approaches the point of discharge which will be either the channel or the shore.  
Another factor that could influence groundwater quality is the increased local recharge 
from irrigation between the channel and shore.  This will add fresh water to the lens 
locally but is not quantified at this time.  

Hence, the additional studies found that changes in groundwater quality may, or may 
not, impact biological communities in the anchialine and estuarine environment. In either 
case, the developer is committed to practicing good stewardship over the pools to be 
preserved and eliminating or reducing alien species to the extent practicable.  The 
developer recognizes it is important to understand these relationships to effectively 
manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and 
take decisive appropriate action will be implemented.   

Mitigation measures to facilitate the long term health of the remaining anchialine pools 
will be based on environmental monitoring, which is vital as an early warning system to 
detect potential environmental degradation. A series of quantitative baseline analysis of 
the physio-chemical and biological components within the project site will provide a 
standard by which the effects of the development, anthropogenic activities, and natural 
phenomena on these environments can be measured.   

The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment, and possible new pools.  
These measures are described in detail in EIS Section 3.9.2, Anchialine Pools. 

Every effort will also be made to protect, preserve, and improve the anchialine pools to 
the south of the harbor.  Two additional studies were conducted in response to DEIS 
comments, including your comments, and these additional studies are summarized in 
EIS Section 3.9.2, and presented in Appendices G-3 and H-2. 

These additional studies indicated that with the construction of the new harbor basin, the 
anchialine pools makai of the proposed basin may not necessarily be negatively 
impacted by the construction of the proposed project.  
 
In addition, these studies determined that there are mechanisms to mitigate potential 
impacts.  Mitigation measures to facilitate the long term health of the remaining 
anchialine pools will be based on environmental monitoring, which is vital as an early 
warning system to detect potential environmental degradation. As a mitigation measure, 
bioretention, which is a Best Management Practice (BMP), is a highly appropriate 
application for the proposed development to prevent any nonpoint source pollution of 
groundwater.  Another mitigation measure that may be included in the management plan 
is salinity adjustment of the anchialine pools to maintain a healthy habitat for the 
anchialine ecosystem by surcharging man-made anchialine pools created adjacent to, 
or, in the vicinity of natural pools with low salinity well water. 
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Paragraph 4 
 
A three dimensional mathematical model was utilized to determine water quality in the 
harbor and the nearshore after development.  Model calibration was done with existing 
data.  The results of the modeling are included as Appendix U in the EIS. 
 
The model showed that with a 45-acre basin the water quality will be impacted from the 
expansion.  Alternatives to the 45-acre basin were also simulated in the model.   Results 
of the analysis showed that water quality in the harbor was maintained at current levels 
with a 25-acre expansion and with existing brackish groundwater flow into the harbor. 

Comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 (25-acre basin) indicates that a reduction in the acreage and 
number of slips in the marina, as well as the reduction in hotel and timeshare units, 
would generate less environmental, social and economic impacts.  Although positive 
economic impacts would be reduced, Alternative 1 can be considered as a preferable 
alternative because of reduced environmental impacts.  However, while it can be 
concluded that the 25-acre marina in Alternative 1 would be the preferred size, the 
DLNR agreement establishes the size of the marina at 45 acres and 800 slips.  An 
amendment to the DLNR agreement is required in order to allow Alternative 1 to 
proceed.  Hence, selection of Alternative 1 is an unresolved issue at this time. 
 
Grading and other earth moving will be conducted with precautions to prevent runoff 
reaching the harbor water.  Grading permits from the County as well as NPDES permits 
from the Department of Health will be obtained for construction.  All approved best 
management practices and water quality monitoring will be conducted during 
construction to monitor impacts. 
 
A complete marine acoustics study was completed in response to comments received 
on the DEIS to assess noise impacts on marine life.  The report is included in Appendix 
T-2.  The model results showed that the noise levels in the developed scenario did not 
exceed the Level A impacts to marine mammals.  Level B impacts to marine mammals 
and sea turtles generally occur within a range of ten meters.  Although noise impacts 
may occur during blasting the new marina, these impacts could be greatly minimized by 
using good blasting practices.  These are addressed in detail in the EIS. 
  
Paragraph 5 

The development of Kona Kai Ola is broader than providing a resort for tourists.  The 
project includes community benefits and privately funded infrastructure development.   
Kona Kai Ola includes crucial privately-funded infrastructure improvements, such as the 
marina, regional roadway and traffic circulation improvements, and improvements to the 
existing wastewater treatment plant.  Further, with the use of private funds, Jacoby 
Development, Inc. will protect natural resources through the various measures that 
preserve and enhance the environment.  Private funds will also be used in the 
development of community-oriented facilities, such as parks, other recreational facilities, 
and public access.  Hence, Kona Kai Ola will bring in private investment for 
infrastructure improvements that would mitigate project impacts while serving the wider 
community. 
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The developer continues to work with public agencies in developing new water sources, 
and the success of these efforts will not only benefit Kona Kai Ola, but also, the adjacent 
communities that are also subject to an insufficient water supply. 
 
The anticipated infrastructure improvements to the wastewater treatment plant are 
anticipated to actually improve the health and safety of the community by bringing an 
older facility up to higher operational standards. All structures will be built to current 
building and safety codes, while access to the shore and around the site will be 
improved. 
 
The roadway system will also be improved beyond mitigation for project-related impacts.  
In Phase 1 of the project, JDI will not only provide access to the commercial parcel, but 
also address regional traffic issues through the improvements of the roadway system.  
JDI plans to improve the intersection of the Queen Ka‘ahumanu Highway and the 
Kealakehe WWTP Access Road. The Kealakehe WWTP Access Road is planned to be 
realigned and widened to an 80-foot road right-of-way (ROW) that will serve the 
Commercial Parcel No. 1, and eventually intersect with the proposed Kuakini Highway 
Extension to the west.  Such improvements will ensure that the project minimizes its own 
impacts while improving existing conditions.  Further, with development of Kona Kai Ola, 
the Kuakini Highway extension road is anticipated to be built on a more accelerated 
schedule than it would occur without the Kona Kai Ola project. 
 
The EIS has been revised to include information from these additional studies, and 
Attachment 1 contains Section 3.9.2, Anchialine Pools. 
 
Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Bree Rivera 
P. O. Box 7063 P.M.B. 231 
Ocean View, HI  96737 
 
Dear Mr. Rivera: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
Comment:  The development will impact natural beauty of the Big Island; The traffic from 
Kailua Kona to Waimea and Waimea to Kealakekua is packed; Impacts on Marine 
environment; and water pollution. 
 
Responses:  Smart growth recognizes connections between development and quality of 
life, and natural beauty. It leverages new growth to improve the community. Smart 
growth principles that are applicable to Kona Kai Ola are as follows: preserve open 
space, farmland, natural beauty and critical environmental areas.  Kona Kai Ola will be 
designed to protect and preserve the area’s scenic and open space resources.  
Consistent with the project’s sustainability goals, 40 percent of the project site will be 
retained in open space.  Further, Kona Kai Ola includes a 400-foot buffer zone along the 
shoreline that will be preserved as open space.  Improvements within this buffer zone 
will be limited to lateral shoreline public trails, mauka-makai access trails from the project 
site, and cultural or environmental-related improvements related to existing features 
within the buffer zone. No buildings or structures shall be built within the 400-foot 
shoreline setback area, with the possible exception of structures that are directly related 
to native Hawaiian cultural resources in the buffer zone and that are requested by 
Jacoby Development, Inc. (JDI) cultural advisors. 
 
To mitigate traffic impacts, Kona Kai Ola will include various signalization improvements, 
and roadway improvements will be implemented. To connect Kona Kai Ola with the 
neighboring communities, Kona International Airport and Kailua-Kona Village, the project 
proposes to sponsor a regularly scheduled shuttle service, so that people could utilize 
Kona Kai Ola without having to use a car for access. Further, the project includes the 
construction and realignment of Kealakehe Parkway makai of Queen Ka‘ahumanu 
Highway and through the lands of Queen Lili‘uokalani Trust connecting with Kuakini 
Highway in Kailua-Kona.  Another measure to enhance road connectivity in the ahupua‘a 
is the improvement of the intersection of Kealakehe Parkway and Queen Ka‘ahumanu 
Highway. These improvements will serve the project as well as the regional community.  
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Such improvements will be privately-funded and ensure that the project minimizes its 
own impacts while improving existing conditions.  Further, with development of Kona Kai 
Ola, the Kuakini Highway extension road is anticipated to be built on a more accelerated 
schedule than it would occur without the Kona Kai Ola project.  
 
Pollution from contaminants from boats and potential possibility of oil spills is a concern 
in all of Hawaii, not just for Honokohau Harbor.  This issue has been addressed in the 
Environmental Impact Statement (EIS) in Section 3.9.1.3, including a list of mitigation 
actions.  These include boater education, enforcement of good housekeeping practices 
on boats and docks, and environmentally sensitive hull cleaning practices. 
 
The developer continues to work with public agencies in developing new water sources, 
and the success of these efforts will not only benefit Kona Kai Ola, but also, adjacent 
communities that are also subject to an insufficient water supply. 

The EIS finds that, while impacts on marine resources are already occurring, the 
proposed project provides opportunities to address existing impacts and mitigate future 
impacts.   A water quality model evaluation was conducted to predict impacts of 
alternative developments on the quality of water that exits the harbor.  Results are 
included in Appendix U.  These show that the changes in water quality are not significant 
and also that the less dense water that exists the harbor will stay in the upper layer and 
not significantly impact coral reefs and benthic marine life. 

The EIS has been revised, and Attachment 1 contains Section 3.9.1.3, Zone of Mixing. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 

 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
  
 



Attachment 1 
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A detailed analysis of the change in flow velocities through the harbor entrance is described 
within the 3D model shown in Appendix U.  It was found that tidally averaged velocities through 
the harbor entrance may increase by 3-4 cm/s post-expansion.  This is due to the increased tidal 
prism, the addition of the exhibit water, and the increased flow of brackish groundwater into the 
system. 

3.9.1.2 Methodologies and Studies 

Three studies were conducted to evaluate project impacts on nearshore and coastal waters.  
Oceanit completed a Zone of Mixing study that was presented in the DEIS and is contained in 
Appendix HI. This study was tasked with determining the mixing and dispersion of flows 
emerging from the harbor into the adjacent shallow nearshore waters. To accomplish this, data 
from previous studies were reviewed and field research was conducted to measure stratification 
and currents adjacent to the harbor entrance and out into the ocean. A “Zone of Mixing” area was 
determined outside of which there is no discernable influence to water quality from the existing 
harbor effluent. This information was used to assess impact from modifications to groundwater 
inflow from marina expansion, and the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three dimensional water flow patterns as well as water 
quality distribution details. 

A Wave Penetration Study was prepared by Moffat and Nichol to determine wave characteristics 
within the existing harbor and the proposed expansion basin.  This study was presented in the 
DEIS and is contained in Appendix J. 

In response to DEIS comments, a Harbor Water Quality Modeling Study was prepared by Moffat 
and Nichol and is presented in Appendix U of this FEIS.   

3.9.1.3 Zone of Mixing Anticipated Impacts and Recommended Mitigation 

Oceanit completed a Zone of Mixing study that is contained in Appendix H. This study was 
tasked with determining the mixing and dispersion of flows emerging from the harbor into the 
adjacent shallow nearshore waters. To accomplish this, data from previous studies were reviewed 
and field research was conducted to measure stratification and currents adjacent to the harbor 
entrance and out into the ocean. A “Zone of Mixing” area was determined outside of which there 
is no discernable influence to water quality from the existing harbor effluent. This information 
was used to assess impact from modifications to groundwater inflow from marina expansion, and 
the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three-dimensional water flow patterns as well as water 
quality distribution details. 
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The three-dimensional model was extended outside of the harbor entrance in order to examine 
relative changes from baseline conditions.  Due to the lack of available data regarding specific 
brackish discharge events along the coastline, the model is not calibrated outside of the harbor 
entrance, and any changes predicted in this region are only referred to in terms of relative 
changes (in relation to model predicted existing conditions).  This analysis is shown in Appendix 
I. It was found that the significance of the additional brackish groundwater inflow into Kona Kai 
Ola Marina also has an effect on the surrounding surface waters of Honokōhau Bay. The 
concentrations of nutrients in low flow scenarios are less than existing conditions due to the lack 
of additional nutrients to the system.  However, with higher brackish inflow, the relative growth 
of algae is more contained while nutrient concentrations relatively increase.  Relative nitrogen 
concentrations in the bottom layers can be maintained in scenarios without additional exhibit 
flow included, however with the additional saline flow, there is more of a nitrogen load in the 
bottom layers.  

Anticipated Impacts and Mitigation Measures 

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline.  

The water for the water features will be pumped from 100 to 300 foot depth.  The total amount of 
water supplied to the water features will be 75 million gallons per day.  The rate of pumping is 
designed to achieve an approximate 4 hour residence time within the ponds (pers. comm. 
Cloward H2O, 2007) and to prevent build up of pollutants from users and marine animals.  The 
water for the water features will be pumped from 100 to 300 foot depth. The total amount of 
water supplied to the water features will be 75 million gallons per day. The rate of pumping is 
designed to achieve rapid turnover of water within the ponds and to prevent build up of 
pollutants from marine animals and users. Currently, the nutrient concentrations at the existing 
marina entrance are very high (1,200ug/l of total dissolved nitrogen (TDN) and 83 ug/l of total 
dissolved phosphorus (TDP)). The intake water for the features has low levels of nutrients (185 
ug/l TDN and 5.6 ug of TDP). 

The anticipated impacts and mitigation measures discussed below assume construction of an 
800-slip harbor.  One possible mitigation measure would be to reduce the size of the harbor 
expansion.  Any modification of the final design size of the marina would require modification 
of contract language with the DLNR.  In that Alternative 1 would include a smaller marina and 
smaller seawater lagoons, the latter of which would represent a 74 percent decrease from 19 
acres in the proposed project to five acres in Alternative 1, there would be a proportionate 
reduction in seawater discharging into the new harbor. 

The intake water for the features has low levels of nutrients (185 µg/l TDN and 5.6 µg of TDP).  
This amount will be modified by the generation of nutrients by marine animals.  This quantity 
was modeled via calculations performed by ClowardH2O (pers. comm., 2007).  Through 
modeling, this level of nutrient input was found to have an effect on both ammonia and nitrate 
concentrations outside of the harbor.  However, the modeled input did not contribute 
significantly to eutrophication potential due to the limiting nature of phosphorous within the 
system.  These processes and sensitivity tests are described at length in Appendix U. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-35 

Although the total amount of nutrients that will be generated per day will increase from the 
nutrient output of marine animals and users, the concentration of the nutrients will be lower due 
to the large amount of water available for mixing within the basin. The overall impact will be a 
reduction of nutrient concentration in the outflowing water. 

The boats used in the marina will be small, and spills could occur from boats or while fuelling. 
These amounts in a majority of cases will be relatively small. The entrance to the marina is 
relatively narrow and in case of a fuel spill, the traffic will be stopped and a containment boom 
will be installed to contain the spill within the basin. 

Adequate numbers of containment booms, absorption units and oil removal facilities will be at 
the fueling station and also provided to an identified emergency response station. Personnel will 
be trained to respond in case of a spill. In addition, the local fire station, police and civil defense 
and other agencies will be informed in case of a larger spill. 

The proposed new marina would significantly increase the size of the water body, but would 
utilize the existing marina entrance for access to the ocean. This will increase the tidal prism in 
addition to the extra anticipated inflows to the new marina.  It would be expected to intercept 
additional groundwater, adding these flows to the existing harbor outflow in addition to being the 
outfall location for the exhibit flows.  Model results presented in Appendix U show that the 
increase in depth-averaged velocities through the harbor entrance can be as great as 4 cm/s under 
typical conditions, 

The proposed marina basin will therefore not result in any significant increase in groundwater 
flow to the coastline, but rather a concentration and redirection of the existing flows to the harbor 
entrance.  There will be an expanded zone of mixing between the brackish effluent and the 
surrounding ocean waters due to the concentration of flows at the harbor mouth. The addition of 
effluent water from the marine water features will result in an additional increase outflow across 
the marina entrance from 30 mgd to an expected value of greater than 135 mgd after 
development of the marine water features.  to the south will intercept additional groundwater, 
adding these flows to the existing harbor outflow. The proposed marina will therefore not result 
in any significant increase in groundwater flow to the coastline, but rather a concentration of the 
existing flows to the harbor entrance. There will be an expanded zone of mixing between the 
brackish effluent and the surrounding ocean waters due to the concentration of flows at the 
harbor mouth. The addition of effluent water from the marine water features will result in an 
additional increase outflow across the marina entrance from 4 mgd at present to 79 mgd after 
development of the marine water features. The effluent from the marine water features will 
contain low amounts of nutrients because of the high flow through. The large amount of water 
will dilute any pollutants that enter the harbor basin from groundwater or surface water. This will 
improve the water quality and will be a positive impact on the nearshore environment. 
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Despite its proximity to the WWTP, sewers do not service the existing adjacent State harbor or 
surrounding private structures. All sewage from existing facilities is treated in on-site septic 
systems with resulting effluent flowing to groundwater that almost certainly flows directly to the 
existing harbor. Under post-development conditions all of these flows would be connected to the 
Kona Kai Ola sewage system resulting in a positive impact by eliminating this existing pollutant 
load into the harbor. Sewage from facilities at the existing marina will be connected to the Kona 
Kai Ola sewage system. Sumps, connection lines and pumping facilities will be constructed to 
move the sewage from the present septic tank systems directly to the larger collection system. 
The work needed for this conversion will be included in the sewage infrastructure design and 
construction. 

Hydrogeological studies have concluded that the expansion of the marina does not increase the 
groundwater flux through the harbor mouth into the ocean significantly. The groundwater from 
the brackish aquifer already converges to the existing harbor and does not show flow across the 
planned marina basin area into the ocean. 

It is estimated that the average groundwater discharge is 3 to 4 million gallons per day (mgd). 
The salinity of the water that discharges from the brackish aquifer is about 12 percent of 
seawater or about 4.3 parts per thousand (ppt). In addition, 52,000 gallons per minute of surface 
seawater (36 ppt) will be pumped from the nearshore area for use in the marine lagoon features. 
This amounts to approximately 75 mgd. This water eventually is discharged into the harbor basin 
and into the ocean. This water is not expected to reach the existing marina basin because the 
proposed basin connects to the existing one very close to the common entrance. Therefore the 
impacts to the existing marina environment from the additional discharge are expected to be 
negligible.  

At present, the salinity of the water column remains entirely saline in the bottom layers with 
more brackish influences near the surface (about 30 ppt).  Model results displayed in detail 
within Appendix U show that salinity differences near the harbor entrance are completely 
confined to the surface layers and are at maximum about 0.5 ppt less than the current conditions 
of about 30 ppt (surface). Salinity at the marina entrance, at 10 foot depth is not affected by the 
brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt. 

At present the depth averaged salinity of the water exiting the existing basin is about 33.5 ppt 
close to the marina entrance. The brackish water stays at the surface and shows its influence for 
distance of about 2,000 feet. Salinity at the marina entrance, at 10 foot depth is not affected by 
the brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt.  

A straight forward mass balance calculation shows the following changes to the existing flow 
and salinity. The average outflow from the harbor will increase from 4 mgd to 79 mgd. The 
salinity of the water will change from an average of 33.5 ppt to about 34.4 ppt. The water will 
still be less dense, and the depth of impact will be limited to the surface 3 to 4 feet. The benthic 
flora and fauna will face a smaller variation in salinity that will discourage opportunistic biota 
dominance and lead to a healthier and more diverse benthic community. This is a positive impact 
on the benthic environment. The increase in the outflow will cause a very slight increase in water 
velocities, but this is well below the existing velocity variations in the entrance channel vicinity. 
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Construction of a new marina basin will have short short-term negative impacts on coastal 
marine resources. Direct construction impacts are likely to be small. Marina construction will be 
accomplished with a berm separating the construction area from adjacent marine waters, 
minimizing the discharge of sediment from excavation and dredging. Excess sediment remaining 
in excavated marina will be removed before the land bridge is removed in order to minimize any 
temporary sediment plume. When the final land bridge is removed, a temporary sediment plume 
is anticipated. Silt curtains will be used to minimize theprevent suspended sediment entering 
ocean waters. 

Although the runoff at the site is small due to the dry climate and the high porosity of the land, 
during high rainfall, some runoff might reach the harbor basin as overland sheet flow.  The new 
marina will serve as a collection point for materials utilized or generated at the development site, 
either through direct runoff or by interception of groundwater flow. There is the potential that 
fertilizers, pesticides, petroleum products, road wastes, etc, could be discharged from the mouth 
of Honokōhau Harbor into the coastal marine environment.  Structural Best Management 
Practices (BMPs) will be designed and installed to remove as much of pollutants as possible 
from the run off during such unusual conditions. 

Small boat harbors have been found to be consistent sources of certain types of pollutants to the 
surrounding environment. These pollutants in general include: 

� Heavy metals (zinc, copper, tin, lead) associated with bottom paint or sanding of painted 
surfaces during maintenance activities;  

� Petroleum product release from fueling operations, and bilge discharges exacerbated by 
the large number of boats and range of operator skills;  

� Trash and debris from boat operations and surrounding harbor activities;  

� Sewage from intentional or accidental releases from on-board waste systems;  

� Biological waste from fish cleaning;  

� Waste streams from land-side boat washing and maintenance activities; 

Most of the impacts can be minimized through the use of Best Management Practices (BMPs), 
which are a combination of activities, education and devices that help prevent or reduce water 
pollution. A “Clean Marina Program” similar to the International Blue Flag Marina Program or 
the Clean Marinas California Program will be implemented at the new marina and include key 
elements such as promoting and enforcing: 

� Boater education signage, literature and programs  

� Emergency and spill response plans  

� Safe fuel, hazardous material, sewage and bilge water handling practices  

� Use of sewage marina pump out, waste and oil recycling facilities  

� Environmentally sensitive boat maintenance and cleaning practices  

� Environmentally sensitive hull cleaning practices  

� Good housekeeping practices on boats and docks  

� Use of fish cleaning stations / receptacles and fish waste composting  
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� Enforcement of harbor rules and regulations  

3.9.1.4 Wave Impacts to the Existing Honokōhau Harbor 

The wave climate within the existing Honokōhau Harbor and the proposed marina was analyzed 
using a numerical model that is further discussed in Appendix JI. A wave measurement study 
was conducted to determine the wave response of the existing harbor to outside wave climate.  A 
directional wave gage at a depth of sixty feet directly in front of the existing harbor entrance and 
a non directional wave gage inside the existing harbor basin were installed to measure wave 
climates simultaneously.  The results of the wave measurements were provided for wave 
transformation model calibration. 

Results of the wave climate analysis with and without the expansion were used to predict wave 
agitation impacts to the existing harbor. The model was operated for waves with a 9-second 
period and swells of 13-second period as the dominating waves for the offshore area. 

Anticipated Impacts and Proposed Mitigation 

Wave climate in the existing harbor from the proposed marina construction depended on the 
period of the incoming waves. There was a slight decrease in the wave height in the existing 
basin for outside waves of a 9-second period. For longer period swells, there was no significant 
change in the wave height in the basin. 

For waves with a 9-second period, the wave height at the inner end of the outer basin attenuated 
to 40 percent of the incident wave. There was no additional wave attenuation due to the presence 
of the proposed marina. Within the existing harbor inner basin, the wave height attenuated to 
about 20 percent of the incident wave. The wave height in the inner harbor decreased by about 
10 percent with the construction of the proposed marina.  

For longer period swells, the wave height in the outer basin remained at 50 percent attenuation. 
In the inner basin, the wave height reduced to about 20 to 30 percent of the incident wave. There 
was no significant change in the wave height in the inner basin from marina construction. 

The analysis shows that under short storm wave conditions, the proposed marina construction 
causes a positive impact by reducing the wave height by 10 percent in the existing marina. 
However, under swell conditions there is no change in wave agitation in the mooring area of the 
existing harbor with the proposed marina. Overall, the impact of construction of the proposed 
marina basin is positive since the existing harbor will experience less wave agitation. This may 
be due to the fact that the amount of wave energy entering through the harbor entrance remains 
the same, while additional water area and frictional surfaces (both sides and bottom) provide for 
greater wave dissipation after the expansion. No mitigation is recommended proposed due to the 
project’s positive effect. 

3.9.1.5 Harbor Water Quality 

A three dimensional hydrodynamic and water quality model of Honokōhau Harbor and its 
surrounding waters was developed using the Delft3D modeling suite and is described in detail in 
Appendix U. The model was driven at its offshore boundaries by tidal predictions, and calibrated 
to reproduce available measurements of water levels, currents, salinity and temperature.   





 

 
 
 
 
 
July 23, 2007 
 
 
 
Dominic F. Chinen 
73-1081 Kaiminani Drive 
Kailua-Kona, HI 96740 
 
Dear Mr. Chinen: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph 
designation. 
  
Paragraph 1 
 
Pollution from contaminants from boats and potential possibility of oil spills is a 
concern in all of Hawaii, not just for Honokohau Harbor.  This issue has been 
addressed in the Environmental Impact Statement (EIS) in Section 3.9.1.3, 
including a list of mitigation actions.  These include boater education, 
enforcement of good housekeeping practices on boats and docks, and 
environmentally sensitive hull cleaning practices. 
 
The Fauna Impact Study, as summarized in EIS Section 7, found that it is not 
expected that the development of the proposed Kona Kai Ola property will have 
significant impacts on native avian or mammalian resources present within the 
North Kona District.  Further, Kona Kai Ola will provide additional habitat for 
shorebirds and some visiting seabirds through the establishment of a brackish 
water pond area suitable for avian fauna, including stilts, coots and ducks. This is 
a positive impact and water features will constitute a managed ecosystem that 
will protect these species. 
 
A flora study was conducted to assess impacts from this development on plants 
at the site.  The report is included as Appendix E in the EIS.  Out of the 42 plant 
species observed during the survey, only three species are endemic to Hawaii 
and nine species are indigenous to Hawaii and other Pacific Islands. The study 
concluded that the proposed development will not cause significant impacts on 
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the plants in the area.  A 400 foot wide strip of land extending back from the 
shoreline will be protected as there are native species dominating the area.   
 
The development of Kona Kai Ola is broader than providing a resort for tourists.  
The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  
Further, with the use of private funds, Jacoby Development, Inc. (JDI) will protect 
natural resources through various measures that preserve and enhance the 
environment.  Private funds will also be used in the development of community-
oriented facilities, such as parks, other recreational facilities, and public access.  
Hence, Kona Kai Ola will bring in private investment for infrastructure 
improvements that would mitigate project impacts while serving the wider 
community. 
 
The developer continues to work with public agencies in developing new water 
sources and the success of these efforts will not only benefit Kona Kai Ola, but 
also, adjacent communities that are also subject to an insufficient water supply. 

The anticipated infrastructure improvements to the wastewater treatment plant 
are anticipated to actually improve the health and safety of the community by 
bringing an older facility up to higher operational standards. All structures will be 
built to current building and safety codes, while access to the shore and around 
the site will be improved. 
 
The roadway system will also be improved beyond mitigation for project-related 
impacts.  In Phase 1 of the project, JDI will not only provide access to the 
commercial parcel, but also address regional traffic issues through the 
improvements of the roadway system.  JDI plans to improve the intersection of 
the Queen Ka‘ahumanu Highway and the Kealakehe WWTP Access Road. The 
Kealakehe WWTP Access Road is planned to be realigned and widened to an 
80-foot road right-of-way (ROW) that will serve the Commercial Parcel No. 1 and 
eventually intersect with the proposed Kuakini Highway Extension to the west.  
Such improvements will ensure that the project minimizes its own impacts while 
improving existing conditions.  Further, with development of Kona Kai Ola, the 
Kuakini Highway extension road is anticipated to be built on a more accelerated 
schedule than it would occur without the Kona Kai Ola project. 
 
An extensive archaeological investigation was conducted during the preparation 
of the Draft Environmental Impact Statement (DEIS).  Numerous sites both in 
Department of Land and Natural Resources (DLNR) and Department of Hawaiian 
Home Lands (DHHL) land were identified and inventoried.  The complete report 
is included in the EIS, appendices M-1 and M-2.  The archeological study 
identified eleven sites as culturally significant based on the presence of burials or 
ritual architecture.  Fifty four sites were mapped, photographed and documented.  
Forty seven sites were recommended through data recovery.  Detailed data 
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recovery plans will be prepared for the State Historic Preservation Division 
(SHPD) of DLNR for review and approval. 
 
A complete marine acoustics study was completed in response to comments 
received on the DEIS to assess noise impacts on marine life.  The report is 
included in Appendix T-2.  The model results showed that the noise levels in the 
developed scenario did not exceed the Level A impacts to marine mammals.  
Level B impacts to marine mammals and sea turtles generally occur within a 
range of ten meters.  Although noise impacts may occur during blasting the new 
marina, these impacts could be greatly minimized by using good blasting 
practices.  These are addressed in detail in the EIS. 
 
Paragraph 2 
 
Kona Kai Ola development project originated from a development agreement 
between JDI and DLNR.  According to the development agreement, repopulating 
the area with native plants in palace of harbor development is not an option. 
 
The EIS has been revised to include information from these additional studies, 
and Attachment 1 contains Section 3.9.1.3, Zone of Mixing. 
 
Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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A detailed analysis of the change in flow velocities through the harbor entrance is described 
within the 3D model shown in Appendix U.  It was found that tidally averaged velocities through 
the harbor entrance may increase by 3-4 cm/s post-expansion.  This is due to the increased tidal 
prism, the addition of the exhibit water, and the increased flow of brackish groundwater into the 
system. 

3.9.1.2 Methodologies and Studies 

Three studies were conducted to evaluate project impacts on nearshore and coastal waters.  
Oceanit completed a Zone of Mixing study that was presented in the DEIS and is contained in 
Appendix HI. This study was tasked with determining the mixing and dispersion of flows 
emerging from the harbor into the adjacent shallow nearshore waters. To accomplish this, data 
from previous studies were reviewed and field research was conducted to measure stratification 
and currents adjacent to the harbor entrance and out into the ocean. A “Zone of Mixing” area was 
determined outside of which there is no discernable influence to water quality from the existing 
harbor effluent. This information was used to assess impact from modifications to groundwater 
inflow from marina expansion, and the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three dimensional water flow patterns as well as water 
quality distribution details. 

A Wave Penetration Study was prepared by Moffat and Nichol to determine wave characteristics 
within the existing harbor and the proposed expansion basin.  This study was presented in the 
DEIS and is contained in Appendix J. 

In response to DEIS comments, a Harbor Water Quality Modeling Study was prepared by Moffat 
and Nichol and is presented in Appendix U of this FEIS.   

3.9.1.3 Zone of Mixing Anticipated Impacts and Recommended Mitigation 

Oceanit completed a Zone of Mixing study that is contained in Appendix H. This study was 
tasked with determining the mixing and dispersion of flows emerging from the harbor into the 
adjacent shallow nearshore waters. To accomplish this, data from previous studies were reviewed 
and field research was conducted to measure stratification and currents adjacent to the harbor 
entrance and out into the ocean. A “Zone of Mixing” area was determined outside of which there 
is no discernable influence to water quality from the existing harbor effluent. This information 
was used to assess impact from modifications to groundwater inflow from marina expansion, and 
the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three-dimensional water flow patterns as well as water 
quality distribution details. 
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The three-dimensional model was extended outside of the harbor entrance in order to examine 
relative changes from baseline conditions.  Due to the lack of available data regarding specific 
brackish discharge events along the coastline, the model is not calibrated outside of the harbor 
entrance, and any changes predicted in this region are only referred to in terms of relative 
changes (in relation to model predicted existing conditions).  This analysis is shown in Appendix 
I. It was found that the significance of the additional brackish groundwater inflow into Kona Kai 
Ola Marina also has an effect on the surrounding surface waters of Honokōhau Bay. The 
concentrations of nutrients in low flow scenarios are less than existing conditions due to the lack 
of additional nutrients to the system.  However, with higher brackish inflow, the relative growth 
of algae is more contained while nutrient concentrations relatively increase.  Relative nitrogen 
concentrations in the bottom layers can be maintained in scenarios without additional exhibit 
flow included, however with the additional saline flow, there is more of a nitrogen load in the 
bottom layers.  

Anticipated Impacts and Mitigation Measures 

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline.  

The water for the water features will be pumped from 100 to 300 foot depth.  The total amount of 
water supplied to the water features will be 75 million gallons per day.  The rate of pumping is 
designed to achieve an approximate 4 hour residence time within the ponds (pers. comm. 
Cloward H2O, 2007) and to prevent build up of pollutants from users and marine animals.  The 
water for the water features will be pumped from 100 to 300 foot depth. The total amount of 
water supplied to the water features will be 75 million gallons per day. The rate of pumping is 
designed to achieve rapid turnover of water within the ponds and to prevent build up of 
pollutants from marine animals and users. Currently, the nutrient concentrations at the existing 
marina entrance are very high (1,200ug/l of total dissolved nitrogen (TDN) and 83 ug/l of total 
dissolved phosphorus (TDP)). The intake water for the features has low levels of nutrients (185 
ug/l TDN and 5.6 ug of TDP). 

The anticipated impacts and mitigation measures discussed below assume construction of an 
800-slip harbor.  One possible mitigation measure would be to reduce the size of the harbor 
expansion.  Any modification of the final design size of the marina would require modification 
of contract language with the DLNR.  In that Alternative 1 would include a smaller marina and 
smaller seawater lagoons, the latter of which would represent a 74 percent decrease from 19 
acres in the proposed project to five acres in Alternative 1, there would be a proportionate 
reduction in seawater discharging into the new harbor. 

The intake water for the features has low levels of nutrients (185 µg/l TDN and 5.6 µg of TDP).  
This amount will be modified by the generation of nutrients by marine animals.  This quantity 
was modeled via calculations performed by ClowardH2O (pers. comm., 2007).  Through 
modeling, this level of nutrient input was found to have an effect on both ammonia and nitrate 
concentrations outside of the harbor.  However, the modeled input did not contribute 
significantly to eutrophication potential due to the limiting nature of phosphorous within the 
system.  These processes and sensitivity tests are described at length in Appendix U. 
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Although the total amount of nutrients that will be generated per day will increase from the 
nutrient output of marine animals and users, the concentration of the nutrients will be lower due 
to the large amount of water available for mixing within the basin. The overall impact will be a 
reduction of nutrient concentration in the outflowing water. 

The boats used in the marina will be small, and spills could occur from boats or while fuelling. 
These amounts in a majority of cases will be relatively small. The entrance to the marina is 
relatively narrow and in case of a fuel spill, the traffic will be stopped and a containment boom 
will be installed to contain the spill within the basin. 

Adequate numbers of containment booms, absorption units and oil removal facilities will be at 
the fueling station and also provided to an identified emergency response station. Personnel will 
be trained to respond in case of a spill. In addition, the local fire station, police and civil defense 
and other agencies will be informed in case of a larger spill. 

The proposed new marina would significantly increase the size of the water body, but would 
utilize the existing marina entrance for access to the ocean. This will increase the tidal prism in 
addition to the extra anticipated inflows to the new marina.  It would be expected to intercept 
additional groundwater, adding these flows to the existing harbor outflow in addition to being the 
outfall location for the exhibit flows.  Model results presented in Appendix U show that the 
increase in depth-averaged velocities through the harbor entrance can be as great as 4 cm/s under 
typical conditions, 

The proposed marina basin will therefore not result in any significant increase in groundwater 
flow to the coastline, but rather a concentration and redirection of the existing flows to the harbor 
entrance.  There will be an expanded zone of mixing between the brackish effluent and the 
surrounding ocean waters due to the concentration of flows at the harbor mouth. The addition of 
effluent water from the marine water features will result in an additional increase outflow across 
the marina entrance from 30 mgd to an expected value of greater than 135 mgd after 
development of the marine water features.  to the south will intercept additional groundwater, 
adding these flows to the existing harbor outflow. The proposed marina will therefore not result 
in any significant increase in groundwater flow to the coastline, but rather a concentration of the 
existing flows to the harbor entrance. There will be an expanded zone of mixing between the 
brackish effluent and the surrounding ocean waters due to the concentration of flows at the 
harbor mouth. The addition of effluent water from the marine water features will result in an 
additional increase outflow across the marina entrance from 4 mgd at present to 79 mgd after 
development of the marine water features. The effluent from the marine water features will 
contain low amounts of nutrients because of the high flow through. The large amount of water 
will dilute any pollutants that enter the harbor basin from groundwater or surface water. This will 
improve the water quality and will be a positive impact on the nearshore environment. 
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Despite its proximity to the WWTP, sewers do not service the existing adjacent State harbor or 
surrounding private structures. All sewage from existing facilities is treated in on-site septic 
systems with resulting effluent flowing to groundwater that almost certainly flows directly to the 
existing harbor. Under post-development conditions all of these flows would be connected to the 
Kona Kai Ola sewage system resulting in a positive impact by eliminating this existing pollutant 
load into the harbor. Sewage from facilities at the existing marina will be connected to the Kona 
Kai Ola sewage system. Sumps, connection lines and pumping facilities will be constructed to 
move the sewage from the present septic tank systems directly to the larger collection system. 
The work needed for this conversion will be included in the sewage infrastructure design and 
construction. 

Hydrogeological studies have concluded that the expansion of the marina does not increase the 
groundwater flux through the harbor mouth into the ocean significantly. The groundwater from 
the brackish aquifer already converges to the existing harbor and does not show flow across the 
planned marina basin area into the ocean. 

It is estimated that the average groundwater discharge is 3 to 4 million gallons per day (mgd). 
The salinity of the water that discharges from the brackish aquifer is about 12 percent of 
seawater or about 4.3 parts per thousand (ppt). In addition, 52,000 gallons per minute of surface 
seawater (36 ppt) will be pumped from the nearshore area for use in the marine lagoon features. 
This amounts to approximately 75 mgd. This water eventually is discharged into the harbor basin 
and into the ocean. This water is not expected to reach the existing marina basin because the 
proposed basin connects to the existing one very close to the common entrance. Therefore the 
impacts to the existing marina environment from the additional discharge are expected to be 
negligible.  

At present, the salinity of the water column remains entirely saline in the bottom layers with 
more brackish influences near the surface (about 30 ppt).  Model results displayed in detail 
within Appendix U show that salinity differences near the harbor entrance are completely 
confined to the surface layers and are at maximum about 0.5 ppt less than the current conditions 
of about 30 ppt (surface). Salinity at the marina entrance, at 10 foot depth is not affected by the 
brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt. 

At present the depth averaged salinity of the water exiting the existing basin is about 33.5 ppt 
close to the marina entrance. The brackish water stays at the surface and shows its influence for 
distance of about 2,000 feet. Salinity at the marina entrance, at 10 foot depth is not affected by 
the brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt.  

A straight forward mass balance calculation shows the following changes to the existing flow 
and salinity. The average outflow from the harbor will increase from 4 mgd to 79 mgd. The 
salinity of the water will change from an average of 33.5 ppt to about 34.4 ppt. The water will 
still be less dense, and the depth of impact will be limited to the surface 3 to 4 feet. The benthic 
flora and fauna will face a smaller variation in salinity that will discourage opportunistic biota 
dominance and lead to a healthier and more diverse benthic community. This is a positive impact 
on the benthic environment. The increase in the outflow will cause a very slight increase in water 
velocities, but this is well below the existing velocity variations in the entrance channel vicinity. 
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Construction of a new marina basin will have short short-term negative impacts on coastal 
marine resources. Direct construction impacts are likely to be small. Marina construction will be 
accomplished with a berm separating the construction area from adjacent marine waters, 
minimizing the discharge of sediment from excavation and dredging. Excess sediment remaining 
in excavated marina will be removed before the land bridge is removed in order to minimize any 
temporary sediment plume. When the final land bridge is removed, a temporary sediment plume 
is anticipated. Silt curtains will be used to minimize theprevent suspended sediment entering 
ocean waters. 

Although the runoff at the site is small due to the dry climate and the high porosity of the land, 
during high rainfall, some runoff might reach the harbor basin as overland sheet flow.  The new 
marina will serve as a collection point for materials utilized or generated at the development site, 
either through direct runoff or by interception of groundwater flow. There is the potential that 
fertilizers, pesticides, petroleum products, road wastes, etc, could be discharged from the mouth 
of Honokōhau Harbor into the coastal marine environment.  Structural Best Management 
Practices (BMPs) will be designed and installed to remove as much of pollutants as possible 
from the run off during such unusual conditions. 

Small boat harbors have been found to be consistent sources of certain types of pollutants to the 
surrounding environment. These pollutants in general include: 

� Heavy metals (zinc, copper, tin, lead) associated with bottom paint or sanding of painted 
surfaces during maintenance activities;  

� Petroleum product release from fueling operations, and bilge discharges exacerbated by 
the large number of boats and range of operator skills;  

� Trash and debris from boat operations and surrounding harbor activities;  

� Sewage from intentional or accidental releases from on-board waste systems;  

� Biological waste from fish cleaning;  

� Waste streams from land-side boat washing and maintenance activities; 

Most of the impacts can be minimized through the use of Best Management Practices (BMPs), 
which are a combination of activities, education and devices that help prevent or reduce water 
pollution. A “Clean Marina Program” similar to the International Blue Flag Marina Program or 
the Clean Marinas California Program will be implemented at the new marina and include key 
elements such as promoting and enforcing: 

� Boater education signage, literature and programs  

� Emergency and spill response plans  

� Safe fuel, hazardous material, sewage and bilge water handling practices  

� Use of sewage marina pump out, waste and oil recycling facilities  

� Environmentally sensitive boat maintenance and cleaning practices  

� Environmentally sensitive hull cleaning practices  

� Good housekeeping practices on boats and docks  

� Use of fish cleaning stations / receptacles and fish waste composting  
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� Enforcement of harbor rules and regulations  

3.9.1.4 Wave Impacts to the Existing Honokōhau Harbor 

The wave climate within the existing Honokōhau Harbor and the proposed marina was analyzed 
using a numerical model that is further discussed in Appendix JI. A wave measurement study 
was conducted to determine the wave response of the existing harbor to outside wave climate.  A 
directional wave gage at a depth of sixty feet directly in front of the existing harbor entrance and 
a non directional wave gage inside the existing harbor basin were installed to measure wave 
climates simultaneously.  The results of the wave measurements were provided for wave 
transformation model calibration. 

Results of the wave climate analysis with and without the expansion were used to predict wave 
agitation impacts to the existing harbor. The model was operated for waves with a 9-second 
period and swells of 13-second period as the dominating waves for the offshore area. 

Anticipated Impacts and Proposed Mitigation 

Wave climate in the existing harbor from the proposed marina construction depended on the 
period of the incoming waves. There was a slight decrease in the wave height in the existing 
basin for outside waves of a 9-second period. For longer period swells, there was no significant 
change in the wave height in the basin. 

For waves with a 9-second period, the wave height at the inner end of the outer basin attenuated 
to 40 percent of the incident wave. There was no additional wave attenuation due to the presence 
of the proposed marina. Within the existing harbor inner basin, the wave height attenuated to 
about 20 percent of the incident wave. The wave height in the inner harbor decreased by about 
10 percent with the construction of the proposed marina.  

For longer period swells, the wave height in the outer basin remained at 50 percent attenuation. 
In the inner basin, the wave height reduced to about 20 to 30 percent of the incident wave. There 
was no significant change in the wave height in the inner basin from marina construction. 

The analysis shows that under short storm wave conditions, the proposed marina construction 
causes a positive impact by reducing the wave height by 10 percent in the existing marina. 
However, under swell conditions there is no change in wave agitation in the mooring area of the 
existing harbor with the proposed marina. Overall, the impact of construction of the proposed 
marina basin is positive since the existing harbor will experience less wave agitation. This may 
be due to the fact that the amount of wave energy entering through the harbor entrance remains 
the same, while additional water area and frictional surfaces (both sides and bottom) provide for 
greater wave dissipation after the expansion. No mitigation is recommended proposed due to the 
project’s positive effect. 

3.9.1.5 Harbor Water Quality 

A three dimensional hydrodynamic and water quality model of Honokōhau Harbor and its 
surrounding waters was developed using the Delft3D modeling suite and is described in detail in 
Appendix U. The model was driven at its offshore boundaries by tidal predictions, and calibrated 
to reproduce available measurements of water levels, currents, salinity and temperature.   





 

 
 
 
 
 
July 23, 2007 
 
 
 
Isaiah Chinen 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Mr. Chinnen: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
In order to reduce traffic impacts from the development the developer will provide funds 
to improve and modify roadways, traffic signals, and other improvements.  The roadway 
system will also be improved beyond mitigation for project-related impacts.  In Phase 1 
of the project, Jacoby Development, Inc. (JDI) will not only provide access to the 
commercial parcel, but also address regional traffic issues through the improvements of 
the roadway system.  JDI plans to improve the intersection of the Queen Ka‘ahumanu 
Highway and the Kealakehe WWTP Access Road. The Kealakehe WWTP Access Road 
is planned to be realigned and widened to an 80-foot road right-of-way (ROW) that will 
serve the Commercial Parcel No. 1 and eventually intersect with the proposed Kuakini 
Highway Extension to the west.  Such improvements will ensure that the project 
minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated to be 
built on a more accelerated schedule than would occur without the Kona Kai Ola project. 
 
The Fauna Impact Study, as summarized in EIS Section 7, found that it is not expected 
that the development of the proposed Kona Kai Ola property will have significant impacts 
on native avian or mammalian resources present within the North Kona District.  Further, 
Kona Kai Ola will provide additional habitat for shorebirds and some visiting seabirds 
through the establishment of a brackish water pond area suitable for avian fauna, 
including stilts, coots and ducks. This is a positive impact and water features will 
constitute a managed ecosystem that will protect these species. 
 
A flora study was conducted to assess impacts from this development on plants at the 
site.  The report is included as Appendix E in the EIS.  Out of the 42 plant species 
observed during the survey, only three species are endemic to Hawaii and nine species 
are indigenous to Hawaii and other Pacific Islands. The study concluded that the 
proposed development will not cause significant impacts on the plants in the area.  A 
400-foot wide strip of land extending back form the shoreline will be protected as there 
are native species dominating the area.   
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A complete marine acoustics study was completed in response to comments received 
on the Draft Environmental Impact Study (DEIS) to assess noise impacts on marine life.  
The report is included in Appendix T-2.  The model results showed that the noise levels 
in the developed scenario did not exceed the Level A impacts to marine mammals.  
Level B impacts to marine mammals and sea turtles generally occur within a range of 
ten meters.  Although noise impacts may occur during blasting the new marina, these 
impacts could be greatly minimized by using good blasting practices.  These are 
addressed in detail in the EIS. 
 
A study of workforce housing requirements was prepared to evaluate secondary 
impacts.  As agreements between the State and JDI prohibit residential development at 
Kona Kai Ola, workforce housing would need to be located off-site.  The most suitable 
location for workforce housing units is the Villages at La‘i‘Ōpua community, a 
Department of Hawaiian Home Lands (DHHL) project, or within the Hawai‘i Housing 
Finance and Development Corporation affordable housing development planned for 
Keahuolu.  These are two State-owned undertakings directly across the highway in the 
same or adjacent ahupua‘a.  Locating workforce affordable housing units in these 
communities would substantially lessen the traffic impacts associated with a community 
subject workforce.  Alternatively, the State lands adjacent to Waikoloa Village would be 
appropriate for workforce housing. 
 
JDI will comply with all affordable housing requirements of applicable Hawaii County 
ordinances. 
 
The developer is continuing to work with public agencies in developing new water 
sources and the success of these efforts will not only benefit Kona Kai Ola, but also, 
adjacent communities that are also subject to an insufficient water supply. 
 
The anticipated infrastructure improvements to the wastewater treatment plant are 
expected to actually improve the health and safety of the community by bringing an older 
facility up to higher operational standards. All structures will be built to current building 
and safety codes, while access to the shore and around the site will be improved. 
The EIS has been revised to include information from these additional studies. 
 
Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 





 

 
 
 
 
 
July 23, 2007 
 
 
J.D. Ansel 
P.O. Box 1469  
Kapaa, HI 96755 
 
Dear Mr. Ansel: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph designation. 
 
Paragraph 1 

To mitigate traffic impacts, Kona Kai Ola will include various signalization improvements 
and roadway improvements will be implemented. To connect Kona Kai Ola with the 
neighboring communities, Kona International Airport, and Kailua-Kona Village, the 
project proposes to sponsor a regularly scheduled shuttle service, so that people could 
utilize Kona Kai Ola without having to use a car for access. Further, the project includes 
the construction and realignment of Kealakehe Parkway makai of Queen Ka‘ahumanu 
Highway and through the lands of Queen Lili‘uokalani Trust connecting with Kuakini 
Highway in Kailua-Kona. Another measure to enhance road connectivity in the ahupua‘a 
is the improvement of the intersection of Kealakehe Parkway and Queen Ka‘ahumanu 
Highway. These improvements will serve the project as well as the regional community.  

Such improvements will be privately-funded and ensure that the project minimizes its 
own impacts while improving existing conditions.  Further, with development of Kona Kai 
Ola, the Kuakini Highway extension road is anticipated to be built on a more accelerated 
schedule than would occur without the Kona Kai Ola project.  
 
Paragraph 2 
 
Several studies were conducted to assess the impact of blasting and pollution from 
runoff.  Fauna surveys, terrestrial noise studies, and marine acoustics were conducted to 
assess impacts for various noise sources.  These studies are included as Appendices in 
the Environmental Impact Statement (EIS). 
 
The Fauna Impact Study, as summarized in EIS Section 7, found that it is not expected 
that the development of the proposed Kona Kai Ola property will have significant impacts 
on native avian or mammalian resources present within the North Kona District.  Further, 
Kona Kai Ola will provide additional habitat for shorebirds and some visiting seabirds 
through the establishment of a brackish water pond area suitable for avian fauna, 
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including stilts, coots and ducks. This is a positive impact and water features will 
constitute a managed ecosystem that will protect these species. 

A complete marine acoustics study was completed in response to comments received 
on the DEIS.  The report is included in Appendix T-2.  The model results showed that the 
noise levels in the developed scenario did not exceed the Level A impacts to marine 
mammals.  Level B impacts to marine mammals and sea turtles generally occur within a 
range of ten meters.  Although noise impacts may occur during blasting the new marina, 
these impacts could be greatly minimized by using good blasting practices.  These are 
addressed in detail in the EIS. 

The development of Kona Kai Ola is broader than providing accommodations for 
tourists.  The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  Further, 
with the use of private funds, Jacoby Development, Inc. (JDI) will protect natural 
resources through the various measures that preserve and enhance the environment.  
Private funds will also be used in the development of community-oriented facilities such 
as parks, other recreational facilities, and public access.  Hence, Kona Kai Ola will bring 
in private investment for infrastructure improvements that would mitigate project impacts 
while serving the wider community. 

Pollution from contaminants from boats and potential possibility of oil spills is a concern 
in all of Hawaii, not just for Honokohau Harbor.  This issue has been addressed in the 
EIS in Section 3.9.1.3, including a list of mitigation actions.  These include boater 
education, enforcement of good housekeeping practices on boats and docks, and 
environmentally sensitive hull cleaning practices. 
 
The developer is continuing to work with public agencies in developing new water 
sources and the success of these efforts will not only benefit Kona Kai Ola, but also, 
adjacent communities that are also subject to an insufficient water supply.  The EIS has 
been revised to include information from these additional studies, and Attachment 1 
contains Section 3.9.1.3, Zone of Mixing. 
 
Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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A detailed analysis of the change in flow velocities through the harbor entrance is described 
within the 3D model shown in Appendix U.  It was found that tidally averaged velocities through 
the harbor entrance may increase by 3-4 cm/s post-expansion.  This is due to the increased tidal 
prism, the addition of the exhibit water, and the increased flow of brackish groundwater into the 
system. 

3.9.1.2 Methodologies and Studies 

Three studies were conducted to evaluate project impacts on nearshore and coastal waters.  
Oceanit completed a Zone of Mixing study that was presented in the DEIS and is contained in 
Appendix HI. This study was tasked with determining the mixing and dispersion of flows 
emerging from the harbor into the adjacent shallow nearshore waters. To accomplish this, data 
from previous studies were reviewed and field research was conducted to measure stratification 
and currents adjacent to the harbor entrance and out into the ocean. A “Zone of Mixing” area was 
determined outside of which there is no discernable influence to water quality from the existing 
harbor effluent. This information was used to assess impact from modifications to groundwater 
inflow from marina expansion, and the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three dimensional water flow patterns as well as water 
quality distribution details. 

A Wave Penetration Study was prepared by Moffat and Nichol to determine wave characteristics 
within the existing harbor and the proposed expansion basin.  This study was presented in the 
DEIS and is contained in Appendix J. 

In response to DEIS comments, a Harbor Water Quality Modeling Study was prepared by Moffat 
and Nichol and is presented in Appendix U of this FEIS.   

3.9.1.3 Zone of Mixing Anticipated Impacts and Recommended Mitigation 

Oceanit completed a Zone of Mixing study that is contained in Appendix H. This study was 
tasked with determining the mixing and dispersion of flows emerging from the harbor into the 
adjacent shallow nearshore waters. To accomplish this, data from previous studies were reviewed 
and field research was conducted to measure stratification and currents adjacent to the harbor 
entrance and out into the ocean. A “Zone of Mixing” area was determined outside of which there 
is no discernable influence to water quality from the existing harbor effluent. This information 
was used to assess impact from modifications to groundwater inflow from marina expansion, and 
the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three-dimensional water flow patterns as well as water 
quality distribution details. 
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The three-dimensional model was extended outside of the harbor entrance in order to examine 
relative changes from baseline conditions.  Due to the lack of available data regarding specific 
brackish discharge events along the coastline, the model is not calibrated outside of the harbor 
entrance, and any changes predicted in this region are only referred to in terms of relative 
changes (in relation to model predicted existing conditions).  This analysis is shown in Appendix 
I. It was found that the significance of the additional brackish groundwater inflow into Kona Kai 
Ola Marina also has an effect on the surrounding surface waters of Honokōhau Bay. The 
concentrations of nutrients in low flow scenarios are less than existing conditions due to the lack 
of additional nutrients to the system.  However, with higher brackish inflow, the relative growth 
of algae is more contained while nutrient concentrations relatively increase.  Relative nitrogen 
concentrations in the bottom layers can be maintained in scenarios without additional exhibit 
flow included, however with the additional saline flow, there is more of a nitrogen load in the 
bottom layers.  

Anticipated Impacts and Mitigation Measures 

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline.  

The water for the water features will be pumped from 100 to 300 foot depth.  The total amount of 
water supplied to the water features will be 75 million gallons per day.  The rate of pumping is 
designed to achieve an approximate 4 hour residence time within the ponds (pers. comm. 
Cloward H2O, 2007) and to prevent build up of pollutants from users and marine animals.  The 
water for the water features will be pumped from 100 to 300 foot depth. The total amount of 
water supplied to the water features will be 75 million gallons per day. The rate of pumping is 
designed to achieve rapid turnover of water within the ponds and to prevent build up of 
pollutants from marine animals and users. Currently, the nutrient concentrations at the existing 
marina entrance are very high (1,200ug/l of total dissolved nitrogen (TDN) and 83 ug/l of total 
dissolved phosphorus (TDP)). The intake water for the features has low levels of nutrients (185 
ug/l TDN and 5.6 ug of TDP). 

The anticipated impacts and mitigation measures discussed below assume construction of an 
800-slip harbor.  One possible mitigation measure would be to reduce the size of the harbor 
expansion.  Any modification of the final design size of the marina would require modification 
of contract language with the DLNR.  In that Alternative 1 would include a smaller marina and 
smaller seawater lagoons, the latter of which would represent a 74 percent decrease from 19 
acres in the proposed project to five acres in Alternative 1, there would be a proportionate 
reduction in seawater discharging into the new harbor. 

The intake water for the features has low levels of nutrients (185 µg/l TDN and 5.6 µg of TDP).  
This amount will be modified by the generation of nutrients by marine animals.  This quantity 
was modeled via calculations performed by ClowardH2O (pers. comm., 2007).  Through 
modeling, this level of nutrient input was found to have an effect on both ammonia and nitrate 
concentrations outside of the harbor.  However, the modeled input did not contribute 
significantly to eutrophication potential due to the limiting nature of phosphorous within the 
system.  These processes and sensitivity tests are described at length in Appendix U. 
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Although the total amount of nutrients that will be generated per day will increase from the 
nutrient output of marine animals and users, the concentration of the nutrients will be lower due 
to the large amount of water available for mixing within the basin. The overall impact will be a 
reduction of nutrient concentration in the outflowing water. 

The boats used in the marina will be small, and spills could occur from boats or while fuelling. 
These amounts in a majority of cases will be relatively small. The entrance to the marina is 
relatively narrow and in case of a fuel spill, the traffic will be stopped and a containment boom 
will be installed to contain the spill within the basin. 

Adequate numbers of containment booms, absorption units and oil removal facilities will be at 
the fueling station and also provided to an identified emergency response station. Personnel will 
be trained to respond in case of a spill. In addition, the local fire station, police and civil defense 
and other agencies will be informed in case of a larger spill. 

The proposed new marina would significantly increase the size of the water body, but would 
utilize the existing marina entrance for access to the ocean. This will increase the tidal prism in 
addition to the extra anticipated inflows to the new marina.  It would be expected to intercept 
additional groundwater, adding these flows to the existing harbor outflow in addition to being the 
outfall location for the exhibit flows.  Model results presented in Appendix U show that the 
increase in depth-averaged velocities through the harbor entrance can be as great as 4 cm/s under 
typical conditions, 

The proposed marina basin will therefore not result in any significant increase in groundwater 
flow to the coastline, but rather a concentration and redirection of the existing flows to the harbor 
entrance.  There will be an expanded zone of mixing between the brackish effluent and the 
surrounding ocean waters due to the concentration of flows at the harbor mouth. The addition of 
effluent water from the marine water features will result in an additional increase outflow across 
the marina entrance from 30 mgd to an expected value of greater than 135 mgd after 
development of the marine water features.  to the south will intercept additional groundwater, 
adding these flows to the existing harbor outflow. The proposed marina will therefore not result 
in any significant increase in groundwater flow to the coastline, but rather a concentration of the 
existing flows to the harbor entrance. There will be an expanded zone of mixing between the 
brackish effluent and the surrounding ocean waters due to the concentration of flows at the 
harbor mouth. The addition of effluent water from the marine water features will result in an 
additional increase outflow across the marina entrance from 4 mgd at present to 79 mgd after 
development of the marine water features. The effluent from the marine water features will 
contain low amounts of nutrients because of the high flow through. The large amount of water 
will dilute any pollutants that enter the harbor basin from groundwater or surface water. This will 
improve the water quality and will be a positive impact on the nearshore environment. 
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Despite its proximity to the WWTP, sewers do not service the existing adjacent State harbor or 
surrounding private structures. All sewage from existing facilities is treated in on-site septic 
systems with resulting effluent flowing to groundwater that almost certainly flows directly to the 
existing harbor. Under post-development conditions all of these flows would be connected to the 
Kona Kai Ola sewage system resulting in a positive impact by eliminating this existing pollutant 
load into the harbor. Sewage from facilities at the existing marina will be connected to the Kona 
Kai Ola sewage system. Sumps, connection lines and pumping facilities will be constructed to 
move the sewage from the present septic tank systems directly to the larger collection system. 
The work needed for this conversion will be included in the sewage infrastructure design and 
construction. 

Hydrogeological studies have concluded that the expansion of the marina does not increase the 
groundwater flux through the harbor mouth into the ocean significantly. The groundwater from 
the brackish aquifer already converges to the existing harbor and does not show flow across the 
planned marina basin area into the ocean. 

It is estimated that the average groundwater discharge is 3 to 4 million gallons per day (mgd). 
The salinity of the water that discharges from the brackish aquifer is about 12 percent of 
seawater or about 4.3 parts per thousand (ppt). In addition, 52,000 gallons per minute of surface 
seawater (36 ppt) will be pumped from the nearshore area for use in the marine lagoon features. 
This amounts to approximately 75 mgd. This water eventually is discharged into the harbor basin 
and into the ocean. This water is not expected to reach the existing marina basin because the 
proposed basin connects to the existing one very close to the common entrance. Therefore the 
impacts to the existing marina environment from the additional discharge are expected to be 
negligible.  

At present, the salinity of the water column remains entirely saline in the bottom layers with 
more brackish influences near the surface (about 30 ppt).  Model results displayed in detail 
within Appendix U show that salinity differences near the harbor entrance are completely 
confined to the surface layers and are at maximum about 0.5 ppt less than the current conditions 
of about 30 ppt (surface). Salinity at the marina entrance, at 10 foot depth is not affected by the 
brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt. 

At present the depth averaged salinity of the water exiting the existing basin is about 33.5 ppt 
close to the marina entrance. The brackish water stays at the surface and shows its influence for 
distance of about 2,000 feet. Salinity at the marina entrance, at 10 foot depth is not affected by 
the brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt.  

A straight forward mass balance calculation shows the following changes to the existing flow 
and salinity. The average outflow from the harbor will increase from 4 mgd to 79 mgd. The 
salinity of the water will change from an average of 33.5 ppt to about 34.4 ppt. The water will 
still be less dense, and the depth of impact will be limited to the surface 3 to 4 feet. The benthic 
flora and fauna will face a smaller variation in salinity that will discourage opportunistic biota 
dominance and lead to a healthier and more diverse benthic community. This is a positive impact 
on the benthic environment. The increase in the outflow will cause a very slight increase in water 
velocities, but this is well below the existing velocity variations in the entrance channel vicinity. 
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Construction of a new marina basin will have short short-term negative impacts on coastal 
marine resources. Direct construction impacts are likely to be small. Marina construction will be 
accomplished with a berm separating the construction area from adjacent marine waters, 
minimizing the discharge of sediment from excavation and dredging. Excess sediment remaining 
in excavated marina will be removed before the land bridge is removed in order to minimize any 
temporary sediment plume. When the final land bridge is removed, a temporary sediment plume 
is anticipated. Silt curtains will be used to minimize theprevent suspended sediment entering 
ocean waters. 

Although the runoff at the site is small due to the dry climate and the high porosity of the land, 
during high rainfall, some runoff might reach the harbor basin as overland sheet flow.  The new 
marina will serve as a collection point for materials utilized or generated at the development site, 
either through direct runoff or by interception of groundwater flow. There is the potential that 
fertilizers, pesticides, petroleum products, road wastes, etc, could be discharged from the mouth 
of Honokōhau Harbor into the coastal marine environment.  Structural Best Management 
Practices (BMPs) will be designed and installed to remove as much of pollutants as possible 
from the run off during such unusual conditions. 

Small boat harbors have been found to be consistent sources of certain types of pollutants to the 
surrounding environment. These pollutants in general include: 

� Heavy metals (zinc, copper, tin, lead) associated with bottom paint or sanding of painted 
surfaces during maintenance activities;  

� Petroleum product release from fueling operations, and bilge discharges exacerbated by 
the large number of boats and range of operator skills;  

� Trash and debris from boat operations and surrounding harbor activities;  

� Sewage from intentional or accidental releases from on-board waste systems;  

� Biological waste from fish cleaning;  

� Waste streams from land-side boat washing and maintenance activities; 

Most of the impacts can be minimized through the use of Best Management Practices (BMPs), 
which are a combination of activities, education and devices that help prevent or reduce water 
pollution. A “Clean Marina Program” similar to the International Blue Flag Marina Program or 
the Clean Marinas California Program will be implemented at the new marina and include key 
elements such as promoting and enforcing: 

� Boater education signage, literature and programs  

� Emergency and spill response plans  

� Safe fuel, hazardous material, sewage and bilge water handling practices  

� Use of sewage marina pump out, waste and oil recycling facilities  

� Environmentally sensitive boat maintenance and cleaning practices  

� Environmentally sensitive hull cleaning practices  

� Good housekeeping practices on boats and docks  

� Use of fish cleaning stations / receptacles and fish waste composting  
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� Enforcement of harbor rules and regulations  

3.9.1.4 Wave Impacts to the Existing Honokōhau Harbor 

The wave climate within the existing Honokōhau Harbor and the proposed marina was analyzed 
using a numerical model that is further discussed in Appendix JI. A wave measurement study 
was conducted to determine the wave response of the existing harbor to outside wave climate.  A 
directional wave gage at a depth of sixty feet directly in front of the existing harbor entrance and 
a non directional wave gage inside the existing harbor basin were installed to measure wave 
climates simultaneously.  The results of the wave measurements were provided for wave 
transformation model calibration. 

Results of the wave climate analysis with and without the expansion were used to predict wave 
agitation impacts to the existing harbor. The model was operated for waves with a 9-second 
period and swells of 13-second period as the dominating waves for the offshore area. 

Anticipated Impacts and Proposed Mitigation 

Wave climate in the existing harbor from the proposed marina construction depended on the 
period of the incoming waves. There was a slight decrease in the wave height in the existing 
basin for outside waves of a 9-second period. For longer period swells, there was no significant 
change in the wave height in the basin. 

For waves with a 9-second period, the wave height at the inner end of the outer basin attenuated 
to 40 percent of the incident wave. There was no additional wave attenuation due to the presence 
of the proposed marina. Within the existing harbor inner basin, the wave height attenuated to 
about 20 percent of the incident wave. The wave height in the inner harbor decreased by about 
10 percent with the construction of the proposed marina.  

For longer period swells, the wave height in the outer basin remained at 50 percent attenuation. 
In the inner basin, the wave height reduced to about 20 to 30 percent of the incident wave. There 
was no significant change in the wave height in the inner basin from marina construction. 

The analysis shows that under short storm wave conditions, the proposed marina construction 
causes a positive impact by reducing the wave height by 10 percent in the existing marina. 
However, under swell conditions there is no change in wave agitation in the mooring area of the 
existing harbor with the proposed marina. Overall, the impact of construction of the proposed 
marina basin is positive since the existing harbor will experience less wave agitation. This may 
be due to the fact that the amount of wave energy entering through the harbor entrance remains 
the same, while additional water area and frictional surfaces (both sides and bottom) provide for 
greater wave dissipation after the expansion. No mitigation is recommended proposed due to the 
project’s positive effect. 

3.9.1.5 Harbor Water Quality 

A three dimensional hydrodynamic and water quality model of Honokōhau Harbor and its 
surrounding waters was developed using the Delft3D modeling suite and is described in detail in 
Appendix U. The model was driven at its offshore boundaries by tidal predictions, and calibrated 
to reproduce available measurements of water levels, currents, salinity and temperature.   





 

 
 
 
 
 
July 23, 2007 
 
 
 
Jared Wike 
73-4168 Malino Place 
Kailua-Kona, HI 96740 
 
Dear Mr. Wike: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph designation. 
 
Paragraph 1 
 
The anchialine pools south of the existing harbor may be impacted to some degree by 
the development. 
 
In response to Draft Environmental Impact Statement (DEIS) comments and to further 
study the pools south of the entrance channel of Honokohau Harbor, a second study 
was conducted by David Chai of Aquatic Research Management and Design in June 
2007.  The second survey focused on intensive diurnal and nocturnal biological surveys 
and limited water quality analysis of the southern group of anchialine pools exclusively.  
The report is contained in Appendix H-2 of the Environmental Impact Statement (EIS) 
and is summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, further comment on 
the groundwater hydrology effects on anchialine pools was prepared by Waimea Water 
Services and is contained in Appendix G-3 of the EIS. 
 
These additional studies indicated that with the construction of the new harbor basin, the 
anchialine pools makai of the proposed basin may not necessarily be negatively 
impacted by the construction of the proposed project.  
 
In addition, these studies determined that there are mechanisms to mitigate potential 
impacts.  Mitigation measures to facilitate the long term health of the remaining 
anchialine pools will be based on environmental monitoring, which is vital as an early 
warning system to detect potential environmental degradation. As a mitigation measure, 
bioretention, which is a Best Management Practice (BMP), is a highly appropriate 
application for the proposed development to prevent any non point source pollution of 
groundwater.  Another mitigation measure that may be included in the management plan 
is salinity adjustment of the anchialine pools to maintain healthy habitat for the 
anchialine ecosystem by surcharging man-made anchialine pools created adjacent to or 
in the vicinity of natural pools with low salinity well water. 
 



 

2 

The proposed 800-slip harbor may cause congestion in the harbor mouth during busy 
hours.  A reduced harbor development was considered as Alternative 1 (400 slips) in the 
EIS. 
 
A comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 indicates that a reduction in the acreage and number of slips in 
the marina, as well as the reduction in hotel and timeshare units, would generate less 
environmental, social, and economic impacts.  Although positive economic impacts 
would be reduced, Alternative 1 can be considered as a preferable alternative because 
of reduced environmental impacts.  However, while it can be concluded that the 25-acre 
(400 slips) marina in Alternative 1 would be the preferred size, the Department of Land 
and Natural Resources (DLNR) agreement establishes the size of the marina at 45 
acres and 800 slips.  An amendment to the DLNR agreement is required in order to 
allow Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved issue 
at this time. 
 
The development will include plans for trash disposal which will be implemented by the 
users.   
 
Paragraph 2 
 
The development of Kona Kai Ola is broader than providing accommodations for 
tourists.  The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  Further, 
with the use of private funds, Jacoby Development, Inc. (JDI) will protect natural 
resources through the various measures that preserve and enhance the environment.  
Private funds will also be used in the development of community-oriented facilities such 
as parks, other recreational facilities, and public access.  Hence, Kona Kai Ola will bring 
in private investment for infrastructure improvements that would mitigate project impacts 
while serving the wider community.  
 
The developer is continuing to work with public agencies in developing new water 
sources and the success of these efforts will not only benefit Kona Kai Ola, but also, 
adjacent communities that are also subject to an insufficient water supply. 

The anticipated infrastructure improvements to the wastewater treatment plant are 
expected to actually improve the health and safety of the community by bringing an older 
facility up to higher operational standards. All structures will be built to current building 
and safety codes, while access to the shore and around the site will be improved. 

The roadway system will also be improved beyond mitigation for project-related impacts.  
In Phase 1 of the project, JDI will not only provide access to the commercial parcel, but 
also address regional traffic issues through the improvements of the roadway system.  
JDI plans to improve the intersection of the Queen Ka‘ahumanu Highway and the 
Kealakehe WWTP Access Road. The Kealakehe WWTP Access Road is planned to be 
realigned and widened to an 80-foot road right-of-way (ROW) that will serve the 
Commercial Parcel No. 1 and eventually intersect with the proposed Kuakini Highway 
Extension to the west.  Such improvements will ensure that project minimize its own 
impacts while improving existing conditions.  Further, with development of Kona Kai Ola, 
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the Kuakini Highway extension road is anticipated to be built on a more accelerated 
schedule than would occur without the Kona Kai Ola project 

An extensive archaeological investigation was conducted during the preparation of the 
DEIS.  Numerous sites both in DLNR and Department of Hawaiian Home Lands (DHHL) 
land were identified and inventoried.  The complete report is included in the EIS, 
Appendices M-1 and M-2.  The archeological study identified eleven sites as culturally 
significant based on the presence of burials or ritual architecture.  Fifty four sites were 
mapped, photographed and documented.  Forty seven sites were recommended through 
data recovery.  Detailed data recovery plans will be prepared for the State Historic 
Preservation Division of DLNR for review and approval. 

The EIS has been revised to include information from these additional studies. 
Attachment 1 contains Section 3.9.2, Anchialine Pools, and Attachment 2 contains 
Section 2, Alternatives Analysis. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-48 

Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 



Attachment 2 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 

 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-22 

Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Joey Donaldson 
87-493 Kaohe Mauka Road 
Captain Cook, HI 96704 
 
Dear Mr. Donaldson: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph 
designation. 
 
Paragraph 1 
 
Kona Kai Ola development is the result of a development agreement between 
Jacoby Development, Inc. (JDI) and the Department of Land and Natural 
Resources (DLNR), and as part of the Draft Environmental Impact Statement 
(DEIS), several studies were conducted to assess impacts and propose 
mitigation actions.   
 
The Fauna Impact Study, as summarized in EIS Section 7, found that it is not 
expected that the development of the proposed Kona Kai Ola property will have 
significant impacts on native avian or mammalian resources present within the 
North Kona District.  Further, Kona Kai Ola will provide additional habitat for 
shorebirds and some visiting seabirds through the establishment of a brackish 
water pond area suitable for avian fauna, including stilts, coots, and ducks. This 
is a positive impact and water features will constitute a managed ecosystem that 
will protect these species. 
 
A flora study was conducted to assess impacts from this development on plants 
at the site.  The report is included as Appendix E in the EIS.  Out of the 42 plant 
species observed during the survey, only three species are endemic to Hawaii 
and nine species are indigenous to Hawaii and other Pacific Islands. The study 
concluded that the proposed development will not cause significant impacts on 
the plants in the area.  A 400-foot wide strip of land extending back from the 
shoreline will be protected as there are native species dominating the area.   
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Paragraph 2 
 
We agree that this development will provide opportunities for local community 
and generate revenue for the County and State of Hawaii. In addition, the 
development will provide private funds to solve some of the local traffic problems 
and improve infrastructure such as water, wastewater disposal and housing.  

The EIS has been revised to include information from these additional studies. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 





 

 
 
 
 
 
July 23, 2007 
 
 
 
John Chadband 
P.O. Box 620, Captain Cook 
Captain Cook, HI 96704 
 
Dear Mr. Chadband: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
Comment:  If we build more places, more tourist to spend money, the more the 
county will have to spend on our roads and education. 
 
Response:  We agree with you on the positive benefits this project will bring to 
County of Hawaii. 
 
The project is funded by private investment and will generate a reasonable rate 
of return.  Further, the project includes crucial privately-funded improvements, 
such as the marina, regional roadway and traffic circulation improvements, and 
improvements to the existing wastewater treatment plant. Private funds will also 
be used in the development of community-oriented facilities such as parks, other 
recreational facilities, and public access.  Hence, public interest will be served 
through the development of the Kona Kai Ola project.   
 
Kona Kai Ola will provide residents with opportunities to improve their quality of 
life through economic development that enhances the County’s natural and 
social environments. The proposed uses at Kona Kai Ola will broaden the 
spectrum of business opportunities in the area, and provide a wider range of 
employment options. 

In addition to employment and entrepreneurial opportunities related to the 
commercial areas and the hotel and timeshare complexes, Kona Kai Ola will 
offer diverse opportunities related to skilled marina support jobs, SWAC facility 
mechanical jobs, and the water features and marine science center will involve 
employment of marine biology and environmental education jobs.  
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Comment: If we build this new development on our land it might kill some habitat 
and species. 
 
Response:  We do not agree that this development will kill habitat and species. 
 
The Fauna Impact Study, as summarized in the Environmental Impact Statement 
(EIS) Section 7, found that it is not expected that the development of the 
proposed Kona Kai Ola property will have significant impacts on native avian or 
mammalian resources present within the North Kona District.  Further, Kona Kai 
Ola will provide additional habitat for shorebirds and some visiting seabirds 
through the establishment of a brackish water pond area suitable for avian fauna, 
including stilts, coots, and ducks. This is a positive impact and water features will 
constitute a managed ecosystem that will protect these species. 

The EIS has been revised to include information from these additional studies. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Kainui Rapaport 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Mr. Rapaport: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
We agree with you that Kona Kai Ola Development will provide employment 
opportunities to people in Kona, set up a wide buffer zone for preservation, and 
minimize pollution by using Best Management Practices (BMP)’s. 
 
In order to reduce traffic impacts from the development the developer will provide 
funds to improve and modify roadways, traffic signals , and other improvements.  
The roadway system will also be improved beyond mitigation for project-related 
impacts.  In Phase 1 of the project, Jacoby Development, Inc. (JDI) will not only 
provide access to the commercial parcel, but also address regional traffic issues 
through the improvements of the roadway system.  JDI plans to improve the 
intersection of the Queen Ka‘ahumanu Highway and the Kealakehe WWTP 
Access Road. The Kealakehe WWTP Access Road is planned to be realigned 
and widened to an 80-foot road right-of-way (ROW) that will serve the 
Commercial Parcel No. 1 and eventually intersect with the proposed Kuakini 
Highway Extension to the west.  Such improvements will ensure that the project 
minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated 
to be built on a more accelerated schedule than it would occur without the Kona 
Kai Ola project. 

Comparison between impacts related to the proposed project concept and 
impacts related to Alternative 1 indicates that a reduction in the acreage and 
number of slips in the marina, as well as the reduction in hotel and timeshare 
units, would generate less environmental, social, and economic impacts.   
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Although positive economic impacts would be reduced, Alternative 1 can be 
considered as a preferable alternative because of reduced environmental 
impacts.  However, while it can be concluded that the 25-acre, 400-slip, marina in 
Alternative 1 would be the preferred size, the Department of Land and Natural 
Resources (DLNR) agreement establishes the size of the marina at 45 acres and 
800 slips.  An amendment to the DLNR agreement is required in order to allow 
Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved issue 
at this time. 

Management of habitats within lagoons is a question of aquaria technology and 
fish husbandry.  The limiting criteria in aquaria is typically water quality, with 
habitat design more a matter of providing the correct physical habitat (sand, 
coral, rock, caves, etc.) in an ecologically balanced fashion, aesthetically 
pleasing, fashion. The display type of animals has not been finalized at this time.  
The superb water quality, and low turn overtime in the lagoons will preclude the 
necessity of filtration.  Professional aquarists and staff will manage the lagoon 
features and associated educational activities from the Marine Science offices 
adjacent to the upper lagoon.  Providing safety of visitors and operators from 
possible accidents with lagoons and animals will be given the top priority in 
lagoon management. 

The EIS has been revised and Attachment 1 contains Section 2, Alternatives 
Analysis. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-15 

The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

 
 
 
 
July 23, 2007 
 
 
 
Kaniela Guieb 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Mr. Guieb: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
The development of Kona Kai Ola is broader than providing accommodations for 
tourists.  The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  
Further, with the use of private funds, Jacoby Development, Inc. (JDI) will protect 
natural resources through the various measures that preserve and enhance the 
environment.  Private funds will also be used in the development of community-
oriented facilities such as parks, other recreational facilities, and public access.  
Hence, Kona Kai Ola will bring in private investment for infrastructure improvements 
that would mitigate project impacts while serving the wider community. 
 
In response to Draft Environmental Impact Statement (DEIS) comments and to 
further study the pools south of the entrance channel of Honokohau Harbor, a 
second study was conducted by David Chai of Aquatic Research Management and 
Design in June 2007.  The second survey focused on intensive diurnal and nocturnal 
biological surveys and limited water quality analysis of the southern group of 
anchialine pools exclusively.  The report is contained in Appendix H-2 of the 
Environmental Impact Statement (EIS) and is summarized in EIS Sections 3.9.2.1 
and 3.9.2.2.  In addition, further comment on the groundwater hydrology effects on 
anchialine pools was prepared by Waimea Water Services and is contained in 
Appendix G-3 of the EIS. 

The DEIS identified 22 anchialine pools.  Further studies determined that three of 
these pools are actually part of an estuary complex with direct connection to the 
ocean. Of the 19 anchialine pools, six were considered high tide pools (exposed only 
at medium or high tide), seven were considered pool complexes (individual pools at 
low tide and interconnected at high tide), and six were single isolated pools.  Of the 
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19 anchialine pools, three pools with a combined surface area of 20 m2 would be 
eliminated due to the harbor construction. 

While the second survey confirmed the presence of direct human use and 
disturbance, such as trash receptacles and toilet facilities, it found that the greatest 
degradation to the majority of the anchialine and estuarine resources was due to the 
presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickelweed and mangrove. 

The additional studies indicate that the remaining pools may not increase in salinity 
to levels unhealthy for anchialine pool fauna.  Waimea Water Services found that 
harbor construction would cut off some of the fresher ground-water flow.  However, 
predicting the extent of change in flow is difficult if not impossible even with 
numerous boreholes and intense sampling.  The tides alone create a mixing system 
that increases salinity, as the flow approaches the point of discharge which will either 
be the channel or the shore.  Another factor that could influence groundwater quality 
is the increased local recharge from irrigation between the channel and shore.  This 
will add fresh water to the lens locally, but is not quantified at this time.  

Hence, the additional studies found that changes in groundwater quality may, or may 
not, impact biological communities in the anchialine and estuarine environment. In 
either case, the developer is committed to practicing good stewardship over the 
pools to be preserved and eliminating or reducing alien species to the extent 
practicable.  The developer recognizes it is important to understand these 
relationships to effectively manage the resource.  If there is significant deviation from 
the baseline especially in regard to nutrients, pathogens, and toxins, a mitigation 
plan to determine the cause and take decisive appropriate action will be 
implemented.   

Mitigation measures to facilitate the long term health of the remaining anchialine 
pools will be based on environmental monitoring, which is vital as an early warning 
system to detect potential environmental degradation. A series of quantitative 
baseline analysis of the physio-chemical and biological components within the 
project site will provide a standard by which the effects of the development, 
anthropogenic activities, and natural phenomena on these environments can be 
measured.   

The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment, and possible new pools.  
These measures are described in detail in EIS Section 3.9.2, Anchialine Pools. 

Every effort will also be made to protect, preserve and improve the anchialine pools 
to the south of the harbor.  Two additional studies were conducted in response to 
DEIS comments, including your comments, and these additional studies are 
summarized in EIS Section 3.9.2 and presented in Appendices G-3 and H-2. 
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These additional studies indicated that with the construction of the new harbor basin, 
the anchialine pools makai of the proposed basin may not necessarily be negatively 
impacted by the construction of the proposed project.  
 
In addition, these studies determined that there are mechanisms to mitigate potential 
impacts.  Mitigation measures to facilitate the long term health of the remaining 
anchialine pools will be based on environmental monitoring, which is vital as an early 
warning system to detect potential environmental degradation. As a mitigation 
measure, bioretention, which is a Best Management Practice (BMP), is a highly 
appropriate application for the proposed development to prevent any nonpoint 
source pollution of groundwater.  Another mitigation measure that may be included 
in the management plan is salinity adjustment of the anchialine pools to maintain 
healthy habitat for the anchialine ecosystem by surcharging man-made anchialine 
pools created adjacent to or in the vicinity of natural pools with low salinity well 
water. 
 
A flora study was conducted to assess impacts from this development on plants at 
the site.  The report is included as Appendix E in the EIS.  Out of the 42 plant 
species observed during the survey, only three species are endemic to Hawaii and 
nine species are indigenous to Hawaii and other Pacific Islands. The study 
concluded that the proposed development will not cause significant impacts on the 
plants in the area.  A 400-foot wide strip of land extending back from the shoreline 
will be protected as there are native species dominating the area.   

An extensive archaeological investigation was conducted during the preparation of 
the DEIS.  Numerous sites both in the Department of Natural Resources (DLNR) and 
Department of Hawaiian Home Lands (DHHL) land were identified and inventoried.  
The complete report is included in the EIS, Appendices M-1 and M-2.  The 
archeological study identified eleven sites as culturally significant based on the 
presence of burials or ritual architecture.  Fifty four sites were mapped, 
photographed and documented.  Forty seven sites were recommended through data 
recovery.  Detailed data recovery plans will be prepared for the State Historic 
Preservation Division (SHPD) of DLNR for review and approval. 
 
In order to reduce traffic impacts from the development the developer will provide 
funds to improve and modify roadways, traffic signals and other improvements.  The 
roadway system will also be improved beyond mitigation for project-related impacts.  
In Phase 1 of the project, JDI will not only provide access to the commercial parcel, 
but also address regional traffic issues through the improvements of the roadway 
system.  JDI plans to improve the intersection of the Queen Ka‘ahumanu Highway 
and the Kealakehe WWTP Access Road. The Kealakehe WWTP Access Road is 
planned to be realigned and widened to an 80-foot road right-of-way (ROW) that will 
serve the Commercial Parcel No. 1 and eventually intersect with the proposed 
Kuakini Highway Extension to the west.  Such improvements will ensure that the 
project minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated to 
be built on a more accelerated schedule than it would occur without the Kona Kai 
Ola project. 
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The EIS has been revised to include information from these additional studies, and 
Attachment 1 contains Section 3.9.2, Anchialine Pools. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
 

 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-40 

The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Katie Clemons 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Ms. Clemons: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
The development of Kona Kai Ola is broader than providing accommodations  for 
tourists.  The project includes community benefits and privately funded 
infrastructure development.   Kona Kai Ola includes crucial privately-funded 
infrastructure improvements, such as the marina, regional roadway and traffic 
circulation improvements, and improvements to the existing wastewater 
treatment plant.  Further, with the use of private funds, Jacoby Development, Inc. 
(JDI) will protect natural resources through the various measures that preserve 
and enhance the environment.  Private funds will also be used in the 
development of community-oriented facilities such as parks, other recreational 
facilities, and public access.  Hence, Kona Kai Ola will bring in private investment 
for infrastructure improvements that would mitigate project impacts while serving 
the wider community.  
 
Numerous studies were conducted to assess existing resources status, impacts 
from development, and possible actions to mitigate these impacts.  Studies 
included impacts on marine animals, noise, nearshore impacts, and other 
impacts.  The lagoon will be managed by aquaria experts who will minimize 
impacts to animals and visitors.   

A complete marine acoustics study was completed in response to comments 
received on the Draft Environmental Impact Statement (DEIS).  The report is 
included in Appendix T-2.  The model results showed that the noise levels in the 
developed scenario did not exceed the Level A impacts to marine mammals.  
Level B impacts to marine mammals and sea turtles generally occur within a 
range of ten meters.  Although noise impacts may occur during blasting the new 



 

2 

marina, these impacts could be greatly minimized by using good blasting 
practices.  These are addressed in detail in the Environmental Impact Statement 
(EIS). 
 
Management of habitats within lagoons is a question of aquaria techno logy and 
fish husbandry.  The limiting criteria in aquaria is typically water quality, with 
habitat design more a matter of providing the correct physical habitat (sand, 
coral, rock, caves, etc.) in an ecologically balanced, aesthetically pleasing, 
fashion. The display type of animals has not been finalized at this time.  The 
superb water quality, and low turn overtime in the lagoons will preclude the 
necessity of filtration.  Professional aquarists and staff will manage the lagoon 
features and associated educational activities from the Marine Science offices 
adjacent to the upper lagoon. 

Every effort will also be made to protect, preserve, and improve the anchialine 
pools to the south of the harbor.  Two additional studies were conducted in 
response to DEIS comments, including your comments, and these additional 
studies are summarized in EIS Section 3.9.2, Anchialine Pools, and presented in 
Appendices G-3 and H-2. 

These additional studies indicated that with the construction of the new harbor 
basin, the anchialine pools makai of the proposed basin may not necessarily be 
negatively impacted by the construction of the proposed project.  

The EIS has been revised to include information from these additional studies, 
and Attachment 1 contains Section 3.9.2, Anchialine Pools. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 







  

 
 
 
 
 
July 23, 2007 
 
 
 
Lorelei Nakagawa 
73-1189 Loloa Dr. 
Kailua-Kona, HI 96740 
 
Dear Ms. Nakagawa: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
Comment:  Project does not consider our beautiful shoreline view plane that is 
decreasing with each shoreline project approval. 
 
Response:  Smart growth recognizes connections between development and quality of 
life, and natural beauty. It leverages new growth to improve the community. Smart 
growth principles that are applicable to Kona Kai Ola are as follows:  preserve open 
space, farmland, natural beauty, and critical environmental areas.  Kona Kai Ola will be 
designed to protect and preserve the area’s scenic and open space resources.  
Consistent with the project’s sustainability goals, 40 percent of the project site will be 
retained in open space.  Further, Kona Kai Ola includes a 400-foot buffer zone along the 
shoreline that will be preserved as open space.  Improvements within this buffer zone 
will be limited to lateral shoreline public trails, mauka-makai access trails from the project 
site, and cultural or environmental-related improvements related to existing features 
within the buffer zone.  No buildings or structures shall be built within the 400-foot 
shoreline setback area, with the possible exception of structures that are directly related 
to native Hawaiian cultural resources in the buffer zone and that are requested by 
Jacoby Development, Inc. (JDI) cultural advisors.  
 
Comment:  The Hotel time share units are directed for the benefit of the short-term 
residents who will utilize these facilities.   
 
Response:  The development of Kona Kai Ola is broader than providing 
accommodations for tourists.  The project includes community benefits and privately 
funded infrastructure development.  Kona Kai Ola includes crucial privately-funded 
infrastructure improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  Further, 
with the use of private funds, JDI will protect natural resources through the various 
measures that preserve and enhance the environment.  Private funds will also be used 
in the development of community-oriented facilities such as parks, other recreational 
facilities, and public access.  Hence, Kona Kai Ola will bring in private investment for 
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infrastructure improvements that would mitigate project impacts while serving the wider 
community.  Land ownership will remain with the State. 
 
Comment:  Move the project mauka of the Queen Kaahumanu Highway 
 
Response:  The Department of Land and Natural Resources (DLNR) and the 
Department of Hawaiian Home Lands (DHHL) entered in to development agreement 
with JDI to develop facilities on the state land.  There is no lane available to these two 
agencies immediately mauka of Kaahumanu Highway. 
 
Comment:  It appears that the developer does not want to reveal the source of financing 
for the project.  Does this mean that the citizens of this County or State of Hawaii have to 
foot the bill for this project. 
 
Response:  JDI is not relying on any public funding for the development of the project. 
 
Comment:  The use of the existing entrance to Honokohau Harbor will preclude the new 
marina’s use as a deep water harbor for cruise ship use. 
 
Response:  The Kona Kai Ola development project does not propose use of the new 
marina for cruise ships or to construct the harbor to a deep draft harbor. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.  
Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Makena McCluskey 
P.O. Box 1147  
Kapaau, HI 96755 
 
Dear Ms. McCluskey: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph 
designation. 
 
Comment:  Hawaii is unique, running on Hawaiian time and less complex than the 
rest of the U.S., why destroy it with a large development like Kona Kai Ola 
development, Jacoby Development, Inc. has proposed? 
 
Response:  We strongly disagree that the proposed development will destroy Hawaii 
or the way of life appreciated by its people.  Nor will the beauty of Hawaii be 
destroyed.  The project has numerous benefits for visitors, local people, and 
especially to those who live in Kona. 
 
The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  
Further, with the use of private funds, Jacoby Development, Inc. (JDI) will protect 
natural resources through the various measures that preserve and enhance the 
environment.  Private funds will also be used in the development of community-
oriented facilities such as parks, other recreational facilities, and public access.  
Hence, Kona Kai Ola will bring in private investment for infrastructure improvements 
that would mitigate project impacts while serving the wider community. 

To mitigate traffic improvements, Kona Kai Ola will include various signalization 
improvements, and roadway improvements will be implemented.  To connect Kona 
Kai Ola with the neighboring communities, Kona International Airport and Kailua-
Kona Village, the project proposes to sponsor a regularly scheduled shuttle service, 
so that people could utilize Kona Kai Ola without having to use a car for access.  
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Such improvements will be privately-funded and ensure that the project minimizes its 
own impacts while improving existing conditions.  Further, with development of Kona 
Kai Ola, the Kuakini Highway extension road is anticipated to be built on a more 
accelerated schedule than would occur without the Kona Kai Ola project.  

A study of workforce housing requirements was prepared to evaluate secondary 
impacts.  As agreements between the State and JDI prohibit residential development 
at Kona Kai Ola, workforce housing would need to be located off-site.  The most 
suitable location for workforce housing units is the Villages at La‘i‘Opua community, 
a Department of Hawaiian Home Lands (DHHL) project, or within the Hawai‘i 
Housing Finance and Development Corporation affordable housing development 
planned for Keahuolu.  These are two State-owned undertakings directly across the 
highway in the same or adjacent ahupua‘a.  Locating workforce affordable housing 
units in these communities would substantially lessen the traffic impacts associated 
with a community subject workforce.  Alternatively, the State lands adjacent to 
Waikoloa Village would be appropriate for workforce housing.   
 
JDI will comply with all affordable housing requirements of applicable Hawaii County 
ordinances. 
 
The developer is continuing to work with public agencies in developing new water 
sources, and the success of these efforts will not only benefit Kona Kai Ola, but also, 
adjacent communities that are also subject to an insufficient water supply. 

The anticipated infrastructure improvements to the wastewater treatment plant are 
anticipated to actually improve the health and safety of the community by bringing an 
older facility up to higher operational standards.  All structures will be built to current 
building and safety codes, while access to the shore and around the site will be 
improved. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a printed 
or electronic copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Homelands 
 Jacoby Development, Inc. 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Merjen Agayeva 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Mr. Agayeva: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our response to your comment is given below. 
 
Comment:  Traffic, not enough people to fill jobs, housing, water, and sewage. 

Responses:  To mitigate traffic impacts, Kona Kai Ola will include various 
signalization improvements, and roadway improvements will be implemented.   
To connect Kona Kai Ola with the neighboring communities, Kona International 
Airport and Kailua-Kona Village, the project proposes to sponsor a regularly 
scheduled shuttle service, so that people could utilize Kona Kai Ola without 
having to use a car for access.  Further, the project includes the construction and 
realignment of Kealakehe Parkway makai of Queen Ka‘ahumanu Highway and 
through the lands of Queen Lili‘uokalani Trust connecting with Kuakini Highway 
in Kailua-Kona. Another measure to enhance road connectivity in the ahupua‘a  
is the improvement of the intersection of Kealakehe Parkway and Queen 
Ka‘ahumanu Highway. These improvements will serve the project as well as the 
regional community.   

Such improvements will be privately-funded and ensure that the project 
minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated 
to be built on a more accelerated schedule than would occur without the Kona 
Kai Ola project.  

A study of workforce housing requirements was prepared to evaluate secondary 
impacts.  As agreements between the State and Jacoby Development, Inc. (JDI) 
prohibit residential development at Kona Kai Ola, workforce housing would need 
to be located off-site.  The most suitable location for workforce housing units is 
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the Villages at La‘i‘Opua community, a Department of Hawaiian Home Lands 
(DHHL) project, or within the Hawai‘i Housing Finance and Development 
Corporation affordable housing development planned for Keahuolu.  These are 
two State-owned undertakings directly across the highway in the same or 
adjacent ahupua‘a.  Locating workforce affordable housing units in these 
communities would substantially lessen the traffic impacts associated with a 
community subject workforce.  Alternatively, the State Lands adjacent to 
Waikoloa Village would be appropriate  for workforce housing.   
 
JDI will comply with all affordable housing requirements applicable to Hawaii 
County ordinances. 
 
The developer is continuing to work with public agencies in developing new water 
sources, and the success of these efforts will not only benefit Kona Kai Ola, but 
also, adjacent communities that are also subject to an insufficient water supply. 

The anticipated infrastructure improvements to the wastewater treatment plant 
are anticipated to actually improve the health and safety of the community by 
bringing an older facility up to higher operational standards. All structures will be 
built to current building and safety codes, while access to the shore and around 
the site will be improved.  
 
The environmental concerns that you have indicated have been studied in detail 
as a result of comments on the Draft Environmental Impact Statement (DEIS) 
and are included in the text and appendices of the Environmental Impact 
Statement (EIS).  

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
  





 

 
 
 
 
 
July 23, 2007 
 
 
 
Micaela Pierce 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Ms. Pierce: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
The project includes community benefits and privately funded infrastructure 
development.   Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  
Further, with the use of private funds, Jacoby Development, Inc. (JDI) will protect 
natural resources through the various measures that preserve and enhance the 
environment.  Private funds will also be used in the development of community-
oriented facilities such as parks, other recreational facilities, and public access.  
Hence, Kona Kai Ola will bring in private investment for infrastructure 
improvements that would mitigate project impacts while serving the wider 
community.  
 
Numerous studies were conducted to assess existing resources status, impacts 
from development, and possible actions to mitigate these impacts.  Studies 
included impacts on marine animals, noise, nearshore impacts, and other 
impacts.  The lagoon will be managed by aquaria experts who will minimize 
impacts to animals and visitors. 

In response to the Draft Environmental Impact Statement (DEIS) comments and 
to further study the pools south of the entrance channel of Honokohau Harbor, a 
second study was conducted by David Chai of Aquatic Research Management 
and Design, in June 2007.  The second survey focused on intensive diurnal and 
nocturnal biological surveys, and limited water quality analysis of the southern 
group of anchialine pools exclusively.  The report is contained in Appendix H-2 of 
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the Environmental Impact Statement (EIS) and is summarized in EIS Sections 
3.9.2.1 and 3.9.2.2.  In addition, further comment on the groundwater hydrology 
effects on anchialine pools was prepared by Waimea Water Services and is 
contained in Appendix G-3 of the EIS. 

These additional studies indicated that with the construction of the new harbor 
basin, the anchialine pools makai of the proposed basin may not necessarily be 
negatively impacted by the construction of the proposed project.  

In addition, these studies determined that there are mechanisms to mitigate 
potential impacts.  Mitigation measures to facilitate the long term health of the 
remaining anchialine pools will be based on environmental monitoring, which is 
vital as an early warning system to detect potential environmental degradation. 
As a mitigation measure, bioretention, which is a Best Management Practice 
(BMP), is a highly appropriate application for the proposed development to 
prevent any nonpoint source pollution of groundwater.  Another mitigation 
measure that may be included in the management plan is salinity adjustment of 
the anchialine pools to maintain healthy habitat for the anchialine ecosystem by 
surcharging man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water.   
 
The excavation of the harbor south of the existing harbor will not have any 
significant impact on water bodies in the Kaloko-Honokohau National Park to the 
north of the existing harbor. 

A complete marine acoustics study was completed in response to comments 
received on the DEIS.  The report is included in Appendix T-2.  The model results 
showed that the noise levels in the developed scenario did not exceed the 
Level A impacts to marine mammals.  Level B impacts to marine mammals and 
sea turtles generally occur within a range of ten meters.  Although noise impacts 
may occur during blasting the new marina, these impacts could be greatly 
minimized by using good blasting practices.  These are addressed in detail in the 
EIS. 
 
Management of habitats within lagoons is a question of aquaria technology and 
fish husbandry.  The limiting criteria in aquaria is typically water quality, with 
habitat design more a matter of providing the correct physical habitat (sand, 
coral, rock, caves, etc.) in an ecologically balanced, aesthetically pleasing, 
fashion. The display type of animals has not been finalized at this time.  The 
superb water quality, and low turn overtime in the lagoons will preclude the 
necessity of filtration.  Professional aquarists and staff will manage the lagoon 
features and associated educational activities from the Marine Science Offices 
adjacent to the upper lagoon.  Providing safety of visitors and operators from 
possible accidents with lagoons and animals will be given the top priority in 
lagoon management. 
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The EIS has been revised to include information from these additional studies, 
and Attachment 1 contains Section 3.9.2, Anchialine Pools. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 

Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 
 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-49 

Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Mya Beck 
P.O.Box 333 
Captain-Cook, HI 96745 
 
Dear Ms. Beck: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph 
designation. 
 
Paragraph 1 
 
There are alternatives that are being considered to reduce the extent of the 
harbor expansion and timeshare units.  Some of the new thoughts are given 
below.  

A comparison between impacts related to the proposed project concept and 
impacts related to Alternative 1 indicates that a reduction in the acreage and 
number of slips in the marina, as well as the reduction in hotel and timeshare 
units, would generate less environmental, social, and economic impacts.  
Although positive economic impacts would be reduced, Alternative 1 can be 
considered as a preferable alternative because of reduced environmental 
impacts.  However, while it can be concluded that the 25-acre (400 slips) marina 
in Alternative 1 would be the preferred size, the Department of Land and Natural 
Resources (DLNR) agreement establishes the size of the marina at 45 acres and 
800 slips.  An amendment to the DLNR agreement is required in order to allow 
Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved issue 
at this time. 

To mitigate traffic impacts, Kona Kai Ola will include various signalization 
improvements, and roadway improvements will be implemented. To connect 
Kona Kai Ola with the neighboring communities, Kona International Airport and 
Kailua-Kona Village, the project proposes to sponsor a regularly scheduled 
shuttle service, so that people could utilize Kona Kai Ola without having to use a 
car for access.  Further, the project includes the construction and realignment of 



 

2 

Kealakehe Parkway makai of Queen Ka‘ahumanu Highway and through the 
lands of Queen Lili‘uokalani Trust connecting with Kuakini Highway in Kailua-
Kona.  Another measure to enhance road connectivity in the ahupua‘a is the 
improvement of the intersection of Kealakehe Parkway and Queen Ka‘ahumanu 
Highway.  These improvements will serve the project as well as the regional 
community.  
 
Such improvements will be privately-funded and ensure that the project 
minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated 
to be built on a more accelerated schedule than it would occur without the Kona 
Kai Ola project. 

Harbor circulation before and after development was modeled using a state of 
the art mathematical model.  Results show that water quality will remain close to 
current conditions with the smaller harbor expansion.  
 
Paragraph 2 
 
No state funds will be used to develop any portion of the proposed development 
project.  Funds used for the project will come entirely from private resources. 
 
The development of Kona Kai Ola is broader than providing accommodations for 
tourists.  The project includes community benefits and privately funded 
infrastructure development.   Kona Kai Ola includes crucial privately-funded 
infrastructure improvements, such as the marina, regional roadway and traffic 
circulation improvements, and improvements to the existing wastewater 
treatment plant.  Further, with the use of private funds, Jacoby Development, Inc. 
(JDI) will protect natural resources through the various measures that preserve 
and enhance the environment.  Private funds will also be used in the 
development of community-oriented facilities such as parks, other recreational 
facilities, and public access.  Hence, Kona Kai Ola will bring in private investment 
for infrastructure improvements that would mitigate project impacts while serving 
the wider community.   
 
The developer is continuing to work with public agencies in developing new water 
sources and the success of these efforts will not only benefit Kona Kai Ola, but 
also, adjacent communities that are also subject to an insufficient water supply. 

The anticipated infrastructure improvements to the wastewater treatment plant 
are expected to actually improve the health and safety of the community by 
bringing an older facility up to higher operational standards.  All structures will be 
built to current building and safety codes, while access to the shore and around 
the site will be improved. 

The roadway system will also be improved beyond mitigation for project-related 
impacts.  In Phase 1 of the project, JDI will not only provide access to the 
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commercial parcel, but a lso address regional traffic issues through the 
improvements of the roadway system.  JDI plans to improve the intersection of 
the Queen Ka‘ahumanu Highway and the Kealakehe WWTP Access Road. The 
Kealakehe WWTP Access Road is planned to be realigned and widened to an 
80-foot road right-of-way (ROW) that will serve the Commercial Parcel No. 1 and 
eventually intersect with the proposed Kuakini Highway Extension to the west.  
Such improvements will ensure that the project minimizes its own impacts while 
improving existing conditions.  Further, with development of Kona Kai Ola, the 
Kuakini Highway extension road is anticipated to be built on a more accelerated 
schedule than would occur without the Kona Kai Ola project. 

The EIS has been revised, and Attachment 1 contains Section 2, Alternatives 
Analysis. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 





Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-4 

Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 













 

 
 
 
 
 
July 23, 2007 
 
 
 
Roya Sabri 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy, Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Ms. Sabri: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 

Comment:  Kona Kai Ola Development by the harbor seems to be inconsistent 
with the “green” and “pristine” utopia description in West Hawaii Today, on 
April 22, 2006.    

Response:  Jacoby Development, Inc. (JDI) has made a corporate commitment 
to environmental sustainability in all its work.  In Kona Kai Ola, JDI intends to 
incorporate the latest environmental design and technology to create an energy 
efficient, low environmental impact, sustainable development at Kona Kai Ola. 
The vision for the project is to develop a project that has minimal impact on the 
environment by striving to significantly reduce water consumption, waste 
disposal, energy use and carbon dioxide emissions  (green) .   

One key to measuring the sustainability of the project’s design and operation is to 
use the Leadership in Energy and Environmental Design (LEED) Green Building 
Rating System. The LEED Green Building Rating System is the nationally 
accepted benchmark for the design, construction, and operation of high 
performance green buildings. LEED gives building developers and operators the 
tools they need to have an immediate and measurable impact on their buildings’ 
performance (LEED 2006). JDI has experience with the LEED certification 
process from its other projects both for individual buildings, and for large campus 
infrastructure as well. JDI intends to pursue, at a minimum, Silver LEED 
certification for its development of the Kona Kai Ola project.   JDI will make all 
attempts to make this development “green”. 

Comment:  The project will have a significant impact on marine life near the 
entrance to the harbor. 
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Response:  We acknowledge your comments that impacts to the nearby reefs 
and nearshore habitats may occur before and after the expansion of the harbor.  
However, the Environmental Impact Statement (EIS) finds that, while impacts are 
already occurring, the proposed project provides opportunities to address 
existing impacts and mitigate future impacts.   A water quality model evaluation 
was conducted to predict impacts of alternative developments on quality of water 
that exit the harbor.  Results are included in Appendix U.  These show that the 
changes in water quality are not significant and also that the less dense water 
that exits the harbor will stay in the upper layer and not significantly impact coral 
reefs and benthic marine life. 

Comment:  The development will have a significant effect on anchialine ponds. 

Response:  The Draft Environmental Impact Statement (DEIS) presented 
information stating that harbor construction would cause an increase in salinity in 
the anchialine pools makai of the proposed marina basin to become equivalent to 
the ocean at 35 parts per thousand (ppt) and that the anchialine biology would 
then perish.   

In response to DEIS comments and to further study the pools south of the 
entrance channel of Honokohau Harbor, a second study was conducted by 
David Chai of Aquatic Research Management and Design, in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and 
limited water quality analysis of the southern group of anchialine pools 
exclusively.  The report is contained in Appendix H-2 of the EIS and is 
summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, further comment on 
the groundwater hydrology effects on anchialine pools was prepared by Waimea 
Water Services and is contained in Appendix G-3 of the EIS. 

These additional studies indicated that with the construction of the new harbor 
basin, the anchialine pools makai of the proposed basin may not necessarily be 
negatively impacted by the construction of the proposed project.  

In addition, these studies determined that there are mechanisms to mitigate 
potential impacts.  Mitigation measures to facilitate the long term health of the 
remaining anchialine pools will be based on environmental monitoring, which is 
vital as an early warning system to detect potential environmental degradation. 
As a mitigation measure, bioretention, which is a Best Management Practice 
(BMP), is a highly appropriate application for the proposed development to 
prevent any nonpoint source pollution of groundwater.  Another mitigation 
measure that may be included in the management plan is salinity adjustment of 
the anchialine pools to maintain healthy habitat for the anchialine ecosystem by 
surcharging man-made anchialine pools created adjacent to, or in the vicinity of, 
natural pools with low salinity well water.   

We would like to correct your assumption of groundwater withdrawal from the 
area.  No groundwater withdrawal from north of the existing harbor is proposed in 
the development.  Groundwater withdrawal from south of the existing harbor, if 
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any, will interrupt flow into the harbor and not to the pools in the park to the north 
of the harbor. 

Comment:  The development will result in significant impacts to infrastructure. 

Response:  We note your concerns about traffic impacts related to Kona Kai Ola.  
To mitigate traffic impacts, Kona Kai Ola will include various signalization 
improvements, and roadway improvements will be implemented.  To connect 
Kona Kai Ola with the neighboring communities, Kona International Airport and 
Kailua-Kona Village, the project proposes to sponsor a regularly scheduled 
shuttle service, so that people could utilize Kona Kai Ola without having to use a 
car for access. Further, the project includes the construction and realignment of 
Kealakehe Parkway makai of Queen Ka‘ahumanu Highway and through the 
lands of Queen Lili‘uokalani Trust connecting with Kuakini Highway in Kailua-
Kona. Another measure to enhance road connectivity in the ahupua‘a is the 
improvement of the intersection of Kealakehe Parkway and Queen Ka‘ahumanu 
Highway.  These improvements will serve the project as well as the regional 
community.  

Such improvements will be privately-funded and ensure that the project 
minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated 
to be built on a more accelerated schedule than would occur without the Kona 
Kai Ola project.  

Comment:  The hawkbill and green sea turtles, Hawaiian Bottle nosed dolphins, 
Hawaii spinner dolphins, and the Hawaiian monk seal are very much vulnerable 
to increased boat traffic, noise, and pollutants. 

Response:  A complete marine acoustics study was completed in response to 
comments received on the DEIS.  The report is included in Appendix T-2.  The 
model results showed that the noise levels in the developed scenario did not 
exceed the Level A impacts to marine mammals.  Level B impacts to marine 
mammals and sea turtles generally occur within a range of ten meters.  Although 
noise impacts may occur during blasting the new marina, these impacts could be 
greatly minimized by using good blasting practices.  These are addressed in 
detail in the EIS. 

Comment:  The environment of the park will be changed dramatically from the 
introduction of alien marine invasive and terrestrial species. 

Response:  We agree that invasive marine and terrestrial species are harmful to 
the environment in Hawaii.  However, the development project will not be 
importing invasive terrestrial of marine invasive species.  The problem of 
introducing invasive species through ballast water and hull growths is not likely to 
be a problem because of the limited range of the boats.  

Comment:  From 1996-2004, Hawaii’s boat registrations have decreased by 
15.4%.  This new expansion would be useless to Hawaii.  The only people who 
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would be able to use the harbor will be tourists (because of the $11 fine per foot), 
not local residents.   

Response:  The vision for Kona Kai Ola is an environmentally sustainable 
marina-focused development featuring a mix of uses including visitor and 
resident-serving commercial enterprises, hotels and time-share units, marina 
services, open space and community-benefiting facilities, including public 
infrastructure improvements in a pedestrian friendly setting surrounding the 
marina and seawater lagoons. 

Second, there is an existing demand for additional boat slips and marina 
facilities.  This concern is often expressed in our community outreach program.  
By meeting this demand through the Kona Kai Ola project, the State is acting in 
the public interest. 

Comment:  There is already over-fishing in Hawaii.  The catch rate of many 
marine species has decreased within the past few years. 

Response:  Both tuna and marlin fisheries have been shown to be in general 
decline according to private, State, and national fisheries statistics.  There are 
several hypothesized causes for these declines relating primarily to international 
fisheries.  The ability of the State to manage these pelargic fisheries is limited by 
the national and international fishing policies.  Limiting the number of slips 
available within itself would not provide effective control over fisheries pressure 
because the need is market driven.  Fisheries managers need to take a serious 
look at management strategies for the future.  Attempting to preserve fisheries 
resources only by limiting harbor facilities is not likely to have any long term 
positive effects on the fisheries resources. 

The EIS finds that an increase in the harbor size offers the opportunity to 
consolidate, focus, and fund management and enforcement activities at one 
centralized location.  The pressure on fish and invertebrate stocks, as well as on 
populations of marine mammals and sea turtles, can be expected to increase as 
Kona population increases, regardless of harbor improvement. The following 
changes can be made by the Department of Land and Natural Resources 
(DLNR), paid for, at least in part, by the additional revenues to DLNR from the 
Kona Kai Ola project.  These changes are in the management authority of the 
DLNR Division of Aquatic Resources and the DLNR Division of Boating and 
Recreation. 

Increasing the enforcement and management staff, providing slip and office 
space for personnel and equipment, increasing the number of mooring buoys at 
dive sites, increasing educational materials for divers and fishermen, restricting 
size and catch restrictions , are some of the steps that will mitigate impacts on 
fisheries. 

In addition, the increased knowledge of fisheries knowledge has spawned an 
atmosphere of stewardship in the general charter-boat fishing community.  With 
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catch and release programs reaching upward of 40 percent of the Kona catch 
back to the ocean, there is an awareness that the value of catching the fish is 
greater the value of selling it.  The EIS recommends that facilities and programs 
foster continued stewardship, fisheries science, tracking of all fish catch, and 
educational programs be implemented in the design of the new marina facilities.    

Comment:  Pollution from oil spills and added sewage will pollute the ocean and 
the ground will absorb the chemicals. 

Response:  Pollution from contaminants from boats and potential possibility of oil 
spills is a concern in all of Hawaii, not just for Honokohau Harbor.  This issue has 
been addressed in the EIS in Section 3.9.1.3, including a list of mitigation 
actions.  These include boater education, enforcement of good housekeeping 
practices on boats and docks, and environmentally sensitive hull cleaning 
practices. 

Comment: There is already a shortage of workers in Hawaii.  The workers will 
need resources; water, food, and shelter.  This will only decrease the resources 
in Hawaii. 

Response:  A study of workforce housing requirements was prepared to evaluate 
secondary impacts.  As agreements between the State and JDI prohibit 
residential development at Kona Kai Ola, workforce housing would need to be 
located off-site.  The most suitable location for workforce housing units is the 
Villages at La‘i‘Opua community, a Department of Hawaiian Home Lands (DHHL) 
project, or within the Hawai‘i Housing Finance and Development Corporation 
affordable housing development planned for Keahuolu.  These are two State-
owned undertakings directly across the highway in the same or adjacent 
ahupua‘a.  Locating workforce affordable housing units in these communities 
would substantially lessen the traffic impacts associated with a community 
subject workforce.  Alternatively, the State lands adjacent to Waikoloa Village 
would be appropriate for workforce housing.   

JDI will comply with all affordable housing requirements applicable to Hawaii 
County ordinances.  

The developer is continuing to work with public agencies in developing new water 
sources, and the success of these efforts will not only benefit Kona Kai Ola, but 
also, adjacent communities that are also subject to an insufficient water supply.   

Comment:  There is a plan to create artificial lagoons for manta rays, sharks, and 
lagoons for people to swim in.  How will these large organisms be taken care of 
and how will they adapt to their small living quarters. 

Response:  Management of habitats within lagoons is a question of aquaria 
technology and fish husbandry.  The limiting criteria in aquaria is typically water 
quality, with habitat design more a matter of providing the correct physical habitat 
(sand, coral, rock, caves, etc.) in an ecologically balanced, aesthetically pleasing , 
fashion. The display type of animals has not been finalized at this time.  The 
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superb water quality, and low turn overtime in the lagoons will preclude the 
necessity of filtration.  Professional aquarists and staff will manage the lagoon 
features and associated educational activities from the Marine Science offices 
adjacent to the upper lagoon. 

Comment:  I think that it would be in everyone’s interest not to have a  
development that is created simply for tourists and people who don’t live in 
Hawaii. 

Response:  The development of Kona Kai Ola is broader than providing 
accommodations for tourists.  The project includes community benefits and 
privately funded infrastructure development.   Kona Kai Ola includes crucial 
privately-funded infrastructure improvements, such as the marina, regional 
roadway and traffic circulation improvements, and improvements to the existing 
wastewater treatment plant.  Further, with the use of private funds, JDI will 
protect natural resources through the various measures that preserve and 
enhance the environment.  Private funds will also be used in the development of 
community-oriented facilities such as parks, other recreational facilities, and 
public access.  Hence, Kona Kai Ola will bring in private investment for 
infrastructure improvements that would mitigate project impacts while serving the 
wider community.  Land ownership will remain with the State. 

The EIS has been revised to include information from these additional studies. 
Attachment 1 contains Section 3.9.2, Anchialine Pools, and Attachment 2 
contains Section 3.9.13, Zone of Mixing. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 

 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 
  



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-49 

Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  
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A detailed analysis of the change in flow velocities through the harbor entrance is described 
within the 3D model shown in Appendix U.  It was found that tidally averaged velocities through 
the harbor entrance may increase by 3-4 cm/s post-expansion.  This is due to the increased tidal 
prism, the addition of the exhibit water, and the increased flow of brackish groundwater into the 
system. 

3.9.1.2 Methodologies and Studies 

Three studies were conducted to evaluate project impacts on nearshore and coastal waters.  
Oceanit completed a Zone of Mixing study that was presented in the DEIS and is contained in 
Appendix HI. This study was tasked with determining the mixing and dispersion of flows 
emerging from the harbor into the adjacent shallow nearshore waters. To accomplish this, data 
from previous studies were reviewed and field research was conducted to measure stratification 
and currents adjacent to the harbor entrance and out into the ocean. A “Zone of Mixing” area was 
determined outside of which there is no discernable influence to water quality from the existing 
harbor effluent. This information was used to assess impact from modifications to groundwater 
inflow from marina expansion, and the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three dimensional water flow patterns as well as water 
quality distribution details. 

A Wave Penetration Study was prepared by Moffat and Nichol to determine wave characteristics 
within the existing harbor and the proposed expansion basin.  This study was presented in the 
DEIS and is contained in Appendix J. 

In response to DEIS comments, a Harbor Water Quality Modeling Study was prepared by Moffat 
and Nichol and is presented in Appendix U of this FEIS.   

3.9.1.3 Zone of Mixing Anticipated Impacts and Recommended Mitigation 

Oceanit completed a Zone of Mixing study that is contained in Appendix H. This study was 
tasked with determining the mixing and dispersion of flows emerging from the harbor into the 
adjacent shallow nearshore waters. To accomplish this, data from previous studies were reviewed 
and field research was conducted to measure stratification and currents adjacent to the harbor 
entrance and out into the ocean. A “Zone of Mixing” area was determined outside of which there 
is no discernable influence to water quality from the existing harbor effluent. This information 
was used to assess impact from modifications to groundwater inflow from marina expansion, and 
the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three-dimensional water flow patterns as well as water 
quality distribution details. 
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The three-dimensional model was extended outside of the harbor entrance in order to examine 
relative changes from baseline conditions.  Due to the lack of available data regarding specific 
brackish discharge events along the coastline, the model is not calibrated outside of the harbor 
entrance, and any changes predicted in this region are only referred to in terms of relative 
changes (in relation to model predicted existing conditions).  This analysis is shown in Appendix 
I. It was found that the significance of the additional brackish groundwater inflow into Kona Kai 
Ola Marina also has an effect on the surrounding surface waters of Honokōhau Bay. The 
concentrations of nutrients in low flow scenarios are less than existing conditions due to the lack 
of additional nutrients to the system.  However, with higher brackish inflow, the relative growth 
of algae is more contained while nutrient concentrations relatively increase.  Relative nitrogen 
concentrations in the bottom layers can be maintained in scenarios without additional exhibit 
flow included, however with the additional saline flow, there is more of a nitrogen load in the 
bottom layers.  

Anticipated Impacts and Mitigation Measures 

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline.  

The water for the water features will be pumped from 100 to 300 foot depth.  The total amount of 
water supplied to the water features will be 75 million gallons per day.  The rate of pumping is 
designed to achieve an approximate 4 hour residence time within the ponds (pers. comm. 
Cloward H2O, 2007) and to prevent build up of pollutants from users and marine animals.  The 
water for the water features will be pumped from 100 to 300 foot depth. The total amount of 
water supplied to the water features will be 75 million gallons per day. The rate of pumping is 
designed to achieve rapid turnover of water within the ponds and to prevent build up of 
pollutants from marine animals and users. Currently, the nutrient concentrations at the existing 
marina entrance are very high (1,200ug/l of total dissolved nitrogen (TDN) and 83 ug/l of total 
dissolved phosphorus (TDP)). The intake water for the features has low levels of nutrients (185 
ug/l TDN and 5.6 ug of TDP). 

The anticipated impacts and mitigation measures discussed below assume construction of an 
800-slip harbor.  One possible mitigation measure would be to reduce the size of the harbor 
expansion.  Any modification of the final design size of the marina would require modification 
of contract language with the DLNR.  In that Alternative 1 would include a smaller marina and 
smaller seawater lagoons, the latter of which would represent a 74 percent decrease from 19 
acres in the proposed project to five acres in Alternative 1, there would be a proportionate 
reduction in seawater discharging into the new harbor. 

The intake water for the features has low levels of nutrients (185 µg/l TDN and 5.6 µg of TDP).  
This amount will be modified by the generation of nutrients by marine animals.  This quantity 
was modeled via calculations performed by ClowardH2O (pers. comm., 2007).  Through 
modeling, this level of nutrient input was found to have an effect on both ammonia and nitrate 
concentrations outside of the harbor.  However, the modeled input did not contribute 
significantly to eutrophication potential due to the limiting nature of phosphorous within the 
system.  These processes and sensitivity tests are described at length in Appendix U. 
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Although the total amount of nutrients that will be generated per day will increase from the 
nutrient output of marine animals and users, the concentration of the nutrients will be lower due 
to the large amount of water available for mixing within the basin. The overall impact will be a 
reduction of nutrient concentration in the outflowing water. 

The boats used in the marina will be small, and spills could occur from boats or while fuelling. 
These amounts in a majority of cases will be relatively small. The entrance to the marina is 
relatively narrow and in case of a fuel spill, the traffic will be stopped and a containment boom 
will be installed to contain the spill within the basin. 

Adequate numbers of containment booms, absorption units and oil removal facilities will be at 
the fueling station and also provided to an identified emergency response station. Personnel will 
be trained to respond in case of a spill. In addition, the local fire station, police and civil defense 
and other agencies will be informed in case of a larger spill. 

The proposed new marina would significantly increase the size of the water body, but would 
utilize the existing marina entrance for access to the ocean. This will increase the tidal prism in 
addition to the extra anticipated inflows to the new marina.  It would be expected to intercept 
additional groundwater, adding these flows to the existing harbor outflow in addition to being the 
outfall location for the exhibit flows.  Model results presented in Appendix U show that the 
increase in depth-averaged velocities through the harbor entrance can be as great as 4 cm/s under 
typical conditions, 

The proposed marina basin will therefore not result in any significant increase in groundwater 
flow to the coastline, but rather a concentration and redirection of the existing flows to the harbor 
entrance.  There will be an expanded zone of mixing between the brackish effluent and the 
surrounding ocean waters due to the concentration of flows at the harbor mouth. The addition of 
effluent water from the marine water features will result in an additional increase outflow across 
the marina entrance from 30 mgd to an expected value of greater than 135 mgd after 
development of the marine water features.  to the south will intercept additional groundwater, 
adding these flows to the existing harbor outflow. The proposed marina will therefore not result 
in any significant increase in groundwater flow to the coastline, but rather a concentration of the 
existing flows to the harbor entrance. There will be an expanded zone of mixing between the 
brackish effluent and the surrounding ocean waters due to the concentration of flows at the 
harbor mouth. The addition of effluent water from the marine water features will result in an 
additional increase outflow across the marina entrance from 4 mgd at present to 79 mgd after 
development of the marine water features. The effluent from the marine water features will 
contain low amounts of nutrients because of the high flow through. The large amount of water 
will dilute any pollutants that enter the harbor basin from groundwater or surface water. This will 
improve the water quality and will be a positive impact on the nearshore environment. 
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Despite its proximity to the WWTP, sewers do not service the existing adjacent State harbor or 
surrounding private structures. All sewage from existing facilities is treated in on-site septic 
systems with resulting effluent flowing to groundwater that almost certainly flows directly to the 
existing harbor. Under post-development conditions all of these flows would be connected to the 
Kona Kai Ola sewage system resulting in a positive impact by eliminating this existing pollutant 
load into the harbor. Sewage from facilities at the existing marina will be connected to the Kona 
Kai Ola sewage system. Sumps, connection lines and pumping facilities will be constructed to 
move the sewage from the present septic tank systems directly to the larger collection system. 
The work needed for this conversion will be included in the sewage infrastructure design and 
construction. 

Hydrogeological studies have concluded that the expansion of the marina does not increase the 
groundwater flux through the harbor mouth into the ocean significantly. The groundwater from 
the brackish aquifer already converges to the existing harbor and does not show flow across the 
planned marina basin area into the ocean. 

It is estimated that the average groundwater discharge is 3 to 4 million gallons per day (mgd). 
The salinity of the water that discharges from the brackish aquifer is about 12 percent of 
seawater or about 4.3 parts per thousand (ppt). In addition, 52,000 gallons per minute of surface 
seawater (36 ppt) will be pumped from the nearshore area for use in the marine lagoon features. 
This amounts to approximately 75 mgd. This water eventually is discharged into the harbor basin 
and into the ocean. This water is not expected to reach the existing marina basin because the 
proposed basin connects to the existing one very close to the common entrance. Therefore the 
impacts to the existing marina environment from the additional discharge are expected to be 
negligible.  

At present, the salinity of the water column remains entirely saline in the bottom layers with 
more brackish influences near the surface (about 30 ppt).  Model results displayed in detail 
within Appendix U show that salinity differences near the harbor entrance are completely 
confined to the surface layers and are at maximum about 0.5 ppt less than the current conditions 
of about 30 ppt (surface). Salinity at the marina entrance, at 10 foot depth is not affected by the 
brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt. 

At present the depth averaged salinity of the water exiting the existing basin is about 33.5 ppt 
close to the marina entrance. The brackish water stays at the surface and shows its influence for 
distance of about 2,000 feet. Salinity at the marina entrance, at 10 foot depth is not affected by 
the brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt.  

A straight forward mass balance calculation shows the following changes to the existing flow 
and salinity. The average outflow from the harbor will increase from 4 mgd to 79 mgd. The 
salinity of the water will change from an average of 33.5 ppt to about 34.4 ppt. The water will 
still be less dense, and the depth of impact will be limited to the surface 3 to 4 feet. The benthic 
flora and fauna will face a smaller variation in salinity that will discourage opportunistic biota 
dominance and lead to a healthier and more diverse benthic community. This is a positive impact 
on the benthic environment. The increase in the outflow will cause a very slight increase in water 
velocities, but this is well below the existing velocity variations in the entrance channel vicinity. 
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Construction of a new marina basin will have short short-term negative impacts on coastal 
marine resources. Direct construction impacts are likely to be small. Marina construction will be 
accomplished with a berm separating the construction area from adjacent marine waters, 
minimizing the discharge of sediment from excavation and dredging. Excess sediment remaining 
in excavated marina will be removed before the land bridge is removed in order to minimize any 
temporary sediment plume. When the final land bridge is removed, a temporary sediment plume 
is anticipated. Silt curtains will be used to minimize theprevent suspended sediment entering 
ocean waters. 

Although the runoff at the site is small due to the dry climate and the high porosity of the land, 
during high rainfall, some runoff might reach the harbor basin as overland sheet flow.  The new 
marina will serve as a collection point for materials utilized or generated at the development site, 
either through direct runoff or by interception of groundwater flow. There is the potential that 
fertilizers, pesticides, petroleum products, road wastes, etc, could be discharged from the mouth 
of Honokōhau Harbor into the coastal marine environment.  Structural Best Management 
Practices (BMPs) will be designed and installed to remove as much of pollutants as possible 
from the run off during such unusual conditions. 

Small boat harbors have been found to be consistent sources of certain types of pollutants to the 
surrounding environment. These pollutants in general include: 

� Heavy metals (zinc, copper, tin, lead) associated with bottom paint or sanding of painted 
surfaces during maintenance activities;  

� Petroleum product release from fueling operations, and bilge discharges exacerbated by 
the large number of boats and range of operator skills;  

� Trash and debris from boat operations and surrounding harbor activities;  

� Sewage from intentional or accidental releases from on-board waste systems;  

� Biological waste from fish cleaning;  

� Waste streams from land-side boat washing and maintenance activities; 

Most of the impacts can be minimized through the use of Best Management Practices (BMPs), 
which are a combination of activities, education and devices that help prevent or reduce water 
pollution. A “Clean Marina Program” similar to the International Blue Flag Marina Program or 
the Clean Marinas California Program will be implemented at the new marina and include key 
elements such as promoting and enforcing: 

� Boater education signage, literature and programs  

� Emergency and spill response plans  

� Safe fuel, hazardous material, sewage and bilge water handling practices  

� Use of sewage marina pump out, waste and oil recycling facilities  

� Environmentally sensitive boat maintenance and cleaning practices  

� Environmentally sensitive hull cleaning practices  

� Good housekeeping practices on boats and docks  

� Use of fish cleaning stations / receptacles and fish waste composting  
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� Enforcement of harbor rules and regulations  

3.9.1.4 Wave Impacts to the Existing Honokōhau Harbor 

The wave climate within the existing Honokōhau Harbor and the proposed marina was analyzed 
using a numerical model that is further discussed in Appendix JI. A wave measurement study 
was conducted to determine the wave response of the existing harbor to outside wave climate.  A 
directional wave gage at a depth of sixty feet directly in front of the existing harbor entrance and 
a non directional wave gage inside the existing harbor basin were installed to measure wave 
climates simultaneously.  The results of the wave measurements were provided for wave 
transformation model calibration. 

Results of the wave climate analysis with and without the expansion were used to predict wave 
agitation impacts to the existing harbor. The model was operated for waves with a 9-second 
period and swells of 13-second period as the dominating waves for the offshore area. 

Anticipated Impacts and Proposed Mitigation 

Wave climate in the existing harbor from the proposed marina construction depended on the 
period of the incoming waves. There was a slight decrease in the wave height in the existing 
basin for outside waves of a 9-second period. For longer period swells, there was no significant 
change in the wave height in the basin. 

For waves with a 9-second period, the wave height at the inner end of the outer basin attenuated 
to 40 percent of the incident wave. There was no additional wave attenuation due to the presence 
of the proposed marina. Within the existing harbor inner basin, the wave height attenuated to 
about 20 percent of the incident wave. The wave height in the inner harbor decreased by about 
10 percent with the construction of the proposed marina.  

For longer period swells, the wave height in the outer basin remained at 50 percent attenuation. 
In the inner basin, the wave height reduced to about 20 to 30 percent of the incident wave. There 
was no significant change in the wave height in the inner basin from marina construction. 

The analysis shows that under short storm wave conditions, the proposed marina construction 
causes a positive impact by reducing the wave height by 10 percent in the existing marina. 
However, under swell conditions there is no change in wave agitation in the mooring area of the 
existing harbor with the proposed marina. Overall, the impact of construction of the proposed 
marina basin is positive since the existing harbor will experience less wave agitation. This may 
be due to the fact that the amount of wave energy entering through the harbor entrance remains 
the same, while additional water area and frictional surfaces (both sides and bottom) provide for 
greater wave dissipation after the expansion. No mitigation is recommended proposed due to the 
project’s positive effect. 

3.9.1.5 Harbor Water Quality 

A three dimensional hydrodynamic and water quality model of Honokōhau Harbor and its 
surrounding waters was developed using the Delft3D modeling suite and is described in detail in 
Appendix U. The model was driven at its offshore boundaries by tidal predictions, and calibrated 
to reproduce available measurements of water levels, currents, salinity and temperature.   





 

 
 
 
 
 
July 23, 2007 
 
 
 
Savannah Onufer-Estrada 
P.O. Box 2395  
Kealakekua, HI 96750 
 
Dear Ms. Onufer-Estrada: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on a paragraph 
designation. 
 
Paragraph 1 
 
Kona Kai Ola development project has studied impacts form traffic, pollution,  
and numerous other environmental impacts, and has developed measures for 
mitigation.  Some of these are included below.  The Environmental Impact 
Statement (EIS) addresses all these impacts in detail. 

To mitigate traffic impacts, Kona Kai Ola will include various signalization 
improvements, and roadway improvements will be implemented. To connect 
Kona Kai Ola with the neighboring communities, Kona International Airport and 
Kailua-Kona Village, the project proposes to sponsor a regularly scheduled 
shuttle service, so that people could utilize Kona Kai Ola without having to use a 
car for access.  Further, the project includes the construction and realignment of 
Kealakehe Parkway makai of Queen Ka‘ahumanu Highway and through the 
lands of Queen Lili‘uokalani Trust connecting with Kuakini Highway in 
Kailua-Kona.  Another measure to enhance road connectivity in the ahupua‘a is 
the improvement of the intersection of Kealakehe Parkway and Queen 
Ka‘ahumanu Highway. These improvements will serve the project as well as the 
regional community.  
 
Such improvements will be privately-funded and ensure that the project 
minimizes its own impacts while improving existing conditions.  Further, with 
development of Kona Kai Ola, the Kuakini Highway extension road is anticipated 
to be built on a more accelerated schedule than would occur without the Kona 
Kai Ola project. 
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Regarding runoff, as discussed in EIS Section 4.10.5, Drainage and Storm Water 
Facilities, the proposed project will increase the proportion of impervious 
surfaces on the subject property through paving and reconfiguring the 
topography, thereby adding to total runoff.  Roadways in the new developed 
configuration will be dedicated to the County of Hawai‘i, so the storm drainage 
system will be required to conform to the Department of Public Works Storm 
Drainage Standards.  Mitigation measures to address runoff impacts include the 
use of drywells, which will require an Underground Injection Well Permit from the 
Department of Health, Safe Drinking Water Branch, and recommendations from 
a hydrogeologist will be sought to assist with the design of the drywell system.   

Further, bioretention, which is a Best Management Practice (BMP), will be 
utilized in series to incorporate several storm water treatment mechanisms in a 
sequence to enhance the treatment of runoff.  By combining structural and/or 
nonstructural treatment methods in series rather than singularly, the level and 
reliability of pollutant removal is raised.  Another means to reduce the potential 
for groundwater contamination is to increase soil depth above the standard in 
landscaped areas. This will allow chemicals to be held in the soils longer for 
more complete plant uptake and breakdown of these chemicals by soil microbes.  
A specific guide for chemical application by landscape maintenance personnel 
will be a beneficial tool to help avoid contamination of groundwater resources.   
 
Paragraph 2 
 
We strongly disagree with your comment that Kona Kai Ola Development is 
stupid.  In fact, the development has many positive impacts on the community. 
 
The development of Kona Kai Ola is broader than providing accommodations for 
tourists.  The project includes community benefits and privately funded 
infrastructure development.  Kona Kai Ola includes crucial privately-funded 
infrastructure improvements, such as the marina, regional roadway and traffic 
circulation improvements, and improvements to the existing wastewater 
treatment plant.  Further, with the use of private funds, Jacoby Development, Inc. 
(JDI) will protect natural resources through the various measures that preserve 
and enhance the environment.  Private funds will also be used in the 
development of community-oriented facilities such as parks, other recreational 
facilities, and public access.  Hence, Kona Kai Ola will bring in private investment 
for infrastructure improvements that would mitigate project impacts while serving 
the wider community.  
 
The developer is continuing to work with public agencies in developing new water 
sources and the success of these efforts will not only benefit Kona Kai Ola, but 
also, adjacent communities that are also subject to an insufficient water supply. 

The anticipated infrastructure improvements to the wastewater treatment plant 
are expected to actually improve the health and safety of the community by 
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bringing an older facility up to higher operational standards. All structures will be 
built to current building and safety codes, while access to the shore and around 
the site will be improved. 

The EIS has been revised, and Attachment 1 contains Section 4.10.5, Drainage 
and Storm Water Facilities. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 



Attachment 1 
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State officials recently announced that land was being set aside in Kealakehe mauka of the 
project site for a Kona Medical Center. 

Anticipated Impacts and Recommended Proposed Mitigations 

Kona Kai Ola may impact medical facilities because of the increase in de facto population due to 
additional visitors, and a likely increase of resident population due to employment-related in-
migration.  Although residential use is not a permitted use on the leased lands, JDI is planning to 
construct worker housing on a nearby site that will be leased at below market rents.  The extent 
of in-migration due to employment is undetermined at this time.   

The anticipated population growth for the region has stimulated plans for the development of 
future medical facilities.  Potential impacts on existing medical facilities will be mitigated by the 
addition of new facilities.  In the Villages of La‘i ‘Ōpua located immediately mauka of Kona Kai 
Ola, a site is designated for Hospital use, and allocations have been made utility needs.   

4.10.4 Public Educational Facilities  

The Kealakehe Intermediate School located in Kailua-Kona educates students in grades six 
through eight and had a fall enrollment of 1,052 during the 2004-2005 school year. Kealakehe 
High School is located near to the intermediate school, and serves grades 9 through 12. The high 
school’s fall enrollment during the 2004-2005 school year was 1,450. 

Anticipated Impacts and Recommended Proposed Mitigations 

Since there are no permanent residences permitted at the site, there will be no direct impact on 
area schools. Although residential use is not a permitted use on the leased lands, JDI is planning 
to construct worker housing on a nearby site that will be leased at below market rents. A separate 
analysis of impacts on public education facilities will need to be done for the workforce housing 
that is to be part of this project, and built off-site and potentially mauka of the project site. No 
mitigations are recommended proposed at this time.  

4.10.5 Drainage and Storm Water Facilities 

The development of Kona Kai Ola may increase drainage flows, quantities, velocities, erosion 
and sediment run-off. This DEIS FEIS takes into consideration storm runoff generated from the 
proposed streets. Each individual development parcel will address its own storm runoff as 
required. The storm drainage facilities designed for the site will take advantage of the porosity of 
the existing rocky landscape and the minimal slope, through the use of grading and dry wells, per 
County requirements. Storm run-off that discharges into the drywell system will tend to migrate 
towards the manmade lagoons. The lagoons will therefore be lined to prevent influence of such 
storm runoff. The Hawai‘i County Public Works Department generally requires that on-site 
storm drainage facilities be sized to exceed pre-development drainage quantities, and be 
designed to result in quantities of storm water leaving the site, not exceeding those quantities 
entering the site.  
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Unlike the DLNR property, roadways within the DHHL property cannot be dedicated to the 
County of Hawai‘i in fee. To obtain a license agreement for maintenance with the County, the 
entire storm water system will be designed to conform to the Hawai‘i County Public Works 
Storm Drainage Standards.  

Anticipated Impacts and Recommended Proposed Mitigation 

The proposed project will increase the proportion of impervious surfaces on the subject property 
through paving and reconfigure the topography, thereby adding to total runoff. This will 
necessitate the development of an appropriate drainage system to handle the increased and 
altered drainage patterns. Roadways in the new developed configuration will be dedicated to the 
County of Hawai‘i, so the storm drainage system will be required to conform to the Department 
of Public Works Storm Drainage Standards. 

Due to the rocky and porous nature of the soils, the County allows the use of drywells. Drywells 
typically vary in depth from 10 to 30 feet depending upon the permeability of the underlying soil 
or rock. Drywells will typically consist of a catch basin type design, with an opening at the curb 
and gutter. The depth of the catch basin structure will vary depending upon the depth of the rock. 
During the design of the drywell system, the percolation rates at proposed drywell locations will 
be determined.  

Recommended Proposed mitigation measures are as follows: 

� The proposed development is located makai of the Underground Injection Well (UIC) 
line. Since drywells are considered injection wells, the developer is required to secure a 
UIC Well Permit, from the Department of Health (DOH), Safe Drinking Water Branch.  

� Groundwater migration in the area is a concern especially with the construction of natural 
lagoons within the proposed development. Therefore, the recommendations from a 
hydrogeologist should be sought to assist with the design of the drywell system. 

� All construction activities will comply with the County’s grading permit requirements 
and the State’s fugitive dust regulations. 

� A National Pollutant Discharge Elimination System (NPDES) permit will be obtained 
before construction begins and the project will comply with all NPDES permit 
requirements including implementation and monitoring of all DOH-approved Best 
Management Practices. 

Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   
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Specific design plans will be determined during the permitting process when final designs are 
developed.  It is the intent of JDI to stipulate low impact development techniques as part of the 
general design guidelines.  The Best Management Practices (BMPs) will be very site specific and 
must be incorporated with the building and landscape design.  BMPs will be incorporated to 
minimize runoff volume and peak flow, minimize the quantity of pollutants in runoff or flows to 
groundwater, and maximize re-use of storm water for natural irrigation.  Specific BMPs will be 
reviewed as part of the application for the National Pollutant Discharge Elimination System 
(NPDES) permit which will be required prior to the County's issuance of a grading permit.  

Alternative 1 would result in the lowering of the density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces and the creation of more open space.  
However, roadway areas have increased by about 30 percent.  Storm runoff from proposed 
streets would therefore increase; thus requiring additional drainage facilities and possibly 
resulting in no net savings. 

4.10.6 Waste Wwater Facilities 

A North Kona Sewer Master Plan is being developed for the County of Hawai‘i Department of 
Environmental Management (DEM) to address future sewer improvements necessary to serve 
projected development in the North Kona region of the Island of Hawai‘i. This sewer master plan 
would then be used to develop an Implementation Study to support the establishment of an 
“Improvement District” for North Kona by the County Council (NKSMP 2006). Kona Kai Ola is 
being designed to be consistent with the North Kona Sewer Master Plan and will participate in 
any subsequent improvement district.  

The proposed development is located within the service area of the Kealakehe WWTP. The 
Kealakehe WWTP is a County owned and operated wastewater treatment plant which has been 
in operation since March 1993. The WWTP currently receives about 1.8 million gallons of 
wastewater per day and treats it to R-2 reuse level. The Kealakehe WWTP has a design capacity 
of 5.3 million gallons per day (mgd) when operating all five of its lagoons. This capacity is 
considered the 20-year design which was initiated in year 2000. A sixth lagoon was included in 
the original design but was never constructed. The space for the sixth lagoon remains vacant and 
undeveloped. Activating the sixth lagoon increases plant capacity to 7.8 mgd. (CP&E 2006) 

Wastewater is delivered to the WWTP through an existing 30-inch gravity sewer and 24-inch 
force main. The 30-inch sewer delivers wastewater from the mauka properties across Queen 
Ka‘ahumanu Highway, while the 24-inch force main transports wastewater from the Kailua-
Kona area. Wastewater is discharged into aerated lagoons. The effluent pump station receives the 
treated wastewater from the lagoons, treats it with chlorine, and pumps it into a temporary sump 
located across Queen Ka‘ahumanu Highway for overland disposal.  





  

 
 
 
 
 
July 23, 2007 
 
 
 
Tony Eaton 
c/o West Hawaii Explorations Academy 
73-4460 Queen Kaahumanu Hwy., Ste. 105 
Kailua-Kona, HI 96740 
 
Dear Mr. Eaton: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are given below. 
 
We agree with you that the Kona Kai Ola development including the harbor 
expansion will result in economic benefits to Kona and Hawaii.  It will open up 
opportunities for employment, provide money for infrastructure improvements, 
and generate income to the County and the State of Hawaii. 
 
In response to the Draft Environmental Impact Statement (DEIS) comments and 
to further study the pools south of the entrance channel of Honokohau Harbor, a 
second study was conducted by David Chai of Aquatic Research Management 
and Design, in June 2007.  The second survey focused on intensive diurnal and 
nocturnal biological surveys and limited water quality analysis of the southern 
group of anchialine pools exclusively.  The report is contained in Appendix H-2 of 
the Environmental Impact Statement (EIS) and is summarized in EIS Sections 
3.9.2.1 and 3.9.2.2.  In addition, further comment on the groundwater hydrology 
effects on anchialine pools was prepared by Waimea Water Services and is 
contained in Appendix G-3 of the EIS . 

The DEIS identified 22 anchialine pools.  Further studies determined that three of 
these pools are actually part of an estuary complex with direct connection to the 
ocean.  Of the 19 anchialine pools, six were considered high tide pools (exposed 
only at medium or high tide), seven were considered pool complexes (individual 
pools at low tide and interconnected at high tide), and six were single isolated 
pools.  Of the 19 anchialine pools, three pools with a combined surface area of 
20 m2 would be eliminated due to the harbor construction. 
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While the second survey confirmed the presence of direct human use and 
disturbance, such as trash receptacles and toilet facilities, it found that the 
greatest degradation to the majority of the anchialine and estuarine resources 
was due to the presence of alien fish, including topminnows and tilapia, and 
introduced plants, predominantly pickelweed and mangrove. 

The additional studies indicate that the remaining pools may not increase in 
salinity to levels unhealthy for anchialine pool fauna.  Waimea Water Services 
found that harbor construction would cut off some of the fresher ground-water 
flow.  However, predicting the extent of change in flow is difficult, if not 
impossible, even with numerous boreholes and intense sampling .  The tides 
alone create a mixing system that increases salinity, as the flow approaches the 
point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens 
locally, but is not quantified at this time.  

Hence, the additional studies found that changes in groundwater quality may,    
or may not, impact biological communities in the anchialine and estuarine 
environment.  In either case, the developer is committed to practicing good 
stewardship over the pools to be preserved and eliminating or reducing alien 
species to the extent practicable.  The developer recognizes it is important to 
understand these relationships to effectively manage the resource.  If there is 
significant deviation from the baseline especially in regard to nutrients, 
pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   

Mitigation measures to facilitate the long term health of the remaining anchialine 
pools will be based on environmental monitoring, which is vital as an early 
warning system to detect potential environmental degradation.  A series of 
quantitative baseline analysis of the physio-chemical and biological components 
within the project site wi ll provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on these 
environments, can be measured.   

The framework for the mitigation plan will include three measures intended to 
meet these objectives, including bioretention, salinity adjustment, and possible 
new pools.  These measures are described in detail in EIS Section 3.9.2, 
Anchialine Pools. 

Every effort will also be made to protect, preserve and improve the anchialine 
pools to the south of the harbor.  Two additional studies were conducted in 
response to DEIS comments, including your comments, and these additional 
studies are summarized in EIS Section 3.9.2 and presented in Appendices G-3 
and H-2. 
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These additional studies indicated that with the construction of the new harbor 
basin, the anchialine pools makai of the proposed basin may not necessarily be 
negatively impacted by the construction of the proposed project.  
 
In addition, these studies determined that there are mechanisms to mitigate 
potential impacts.  Mitigation measures to facilitate the long term health of the 
remaining anchialine pools will be based on environmental monitoring, which is 
vital as an early warning system to detect potential environmental degradation. 
As a mitigation measure, bioretention, which is a Best Management Practice 
(BMP), is a highly appropriate application for the proposed development to 
prevent any nonpoint source pollution of groundwater.  Another mitigation 
measure that may be included in the management plan is salinity adjustment of 
the anchialine pools to maintain healthy habitat for the anchialine ecosystem by 
surcharging man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. 
 
A complete marine acoustics study was completed in response to comments 
received on the DEIS to assess noise impacts on marine life.  The report is 
included in Appendix T-2.  The model results showed that the noise levels in the 
developed scenario did not exceed the Level A impacts to marine mammals.  
Level B impacts to marine mammals and sea turtles generally occur within a 
range of ten meters.  Although noise impacts may occur during blasting the new 
marina, these impacts could be greatly minimized by using good blasting 
practices.  These are addressed in detail in the EIS  

Regarding runoff, as discussed in EIS Section 4.10.5, Drainage and Storm Water 
Facilities, the proposed project will increase the proportion of impervious 
surfaces on the subject property through paving and reconfiguring the 
topography, thereby adding to total runoff. Roadways in the new developed 
configuration will be dedicated to the County of Hawai‘i, so the storm drainage 
system will be required to conform to the Department of Public Works Storm 
Drainage Standards.  Mitigation measures to address runoff impacts include the 
use of drywells, which will require an Underground Injection Well Permit from the 
Department of Health, Safe Drinking Water Branch, and recommendations from 
a hydrogeologist will be sought to assist with the design of the drywell system.   

Further, bioretention, which is a Best Management Practice (BMP), will be 
utilized in series to incorporate several storm water treatment mechanisms in a 
sequence to enhance the treatment of runoff.  By combining structural and/or 
nonstructural treatment methods in series rather than singularly, the level and 
reliability of pollutant removal is raised.  Another means to reduce the potential 
for groundwater contamination is to increase soil depth above the standard in 
landscaped areas.  This will allow chemicals to be held in the soils longer for 
more complete plant uptake and breakdown of these chemicals by soil microbes.  
A specific guide for chemical application by landscape maintenance personnel 
will be a beneficial tool to help avoid contamination of groundwater resources.   
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The EIS has been revised to include information from these additional studies.  
Attachment 1 contains Section 3.9.2, Anchialine Pools, and Attachment 2 
contains Section 4.10.5, Drainage and Storm Water Facilities. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  
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State officials recently announced that land was being set aside in Kealakehe mauka of the 
project site for a Kona Medical Center. 

Anticipated Impacts and Recommended Proposed Mitigations 

Kona Kai Ola may impact medical facilities because of the increase in de facto population due to 
additional visitors, and a likely increase of resident population due to employment-related in-
migration.  Although residential use is not a permitted use on the leased lands, JDI is planning to 
construct worker housing on a nearby site that will be leased at below market rents.  The extent 
of in-migration due to employment is undetermined at this time.   

The anticipated population growth for the region has stimulated plans for the development of 
future medical facilities.  Potential impacts on existing medical facilities will be mitigated by the 
addition of new facilities.  In the Villages of La‘i ‘Ōpua located immediately mauka of Kona Kai 
Ola, a site is designated for Hospital use, and allocations have been made utility needs.   

4.10.4 Public Educational Facilities  

The Kealakehe Intermediate School located in Kailua-Kona educates students in grades six 
through eight and had a fall enrollment of 1,052 during the 2004-2005 school year. Kealakehe 
High School is located near to the intermediate school, and serves grades 9 through 12. The high 
school’s fall enrollment during the 2004-2005 school year was 1,450. 

Anticipated Impacts and Recommended Proposed Mitigations 

Since there are no permanent residences permitted at the site, there will be no direct impact on 
area schools. Although residential use is not a permitted use on the leased lands, JDI is planning 
to construct worker housing on a nearby site that will be leased at below market rents. A separate 
analysis of impacts on public education facilities will need to be done for the workforce housing 
that is to be part of this project, and built off-site and potentially mauka of the project site. No 
mitigations are recommended proposed at this time.  

4.10.5 Drainage and Storm Water Facilities 

The development of Kona Kai Ola may increase drainage flows, quantities, velocities, erosion 
and sediment run-off. This DEIS FEIS takes into consideration storm runoff generated from the 
proposed streets. Each individual development parcel will address its own storm runoff as 
required. The storm drainage facilities designed for the site will take advantage of the porosity of 
the existing rocky landscape and the minimal slope, through the use of grading and dry wells, per 
County requirements. Storm run-off that discharges into the drywell system will tend to migrate 
towards the manmade lagoons. The lagoons will therefore be lined to prevent influence of such 
storm runoff. The Hawai‘i County Public Works Department generally requires that on-site 
storm drainage facilities be sized to exceed pre-development drainage quantities, and be 
designed to result in quantities of storm water leaving the site, not exceeding those quantities 
entering the site.  
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Unlike the DLNR property, roadways within the DHHL property cannot be dedicated to the 
County of Hawai‘i in fee. To obtain a license agreement for maintenance with the County, the 
entire storm water system will be designed to conform to the Hawai‘i County Public Works 
Storm Drainage Standards.  

Anticipated Impacts and Recommended Proposed Mitigation 

The proposed project will increase the proportion of impervious surfaces on the subject property 
through paving and reconfigure the topography, thereby adding to total runoff. This will 
necessitate the development of an appropriate drainage system to handle the increased and 
altered drainage patterns. Roadways in the new developed configuration will be dedicated to the 
County of Hawai‘i, so the storm drainage system will be required to conform to the Department 
of Public Works Storm Drainage Standards. 

Due to the rocky and porous nature of the soils, the County allows the use of drywells. Drywells 
typically vary in depth from 10 to 30 feet depending upon the permeability of the underlying soil 
or rock. Drywells will typically consist of a catch basin type design, with an opening at the curb 
and gutter. The depth of the catch basin structure will vary depending upon the depth of the rock. 
During the design of the drywell system, the percolation rates at proposed drywell locations will 
be determined.  

Recommended Proposed mitigation measures are as follows: 

� The proposed development is located makai of the Underground Injection Well (UIC) 
line. Since drywells are considered injection wells, the developer is required to secure a 
UIC Well Permit, from the Department of Health (DOH), Safe Drinking Water Branch.  

� Groundwater migration in the area is a concern especially with the construction of natural 
lagoons within the proposed development. Therefore, the recommendations from a 
hydrogeologist should be sought to assist with the design of the drywell system. 

� All construction activities will comply with the County’s grading permit requirements 
and the State’s fugitive dust regulations. 

� A National Pollutant Discharge Elimination System (NPDES) permit will be obtained 
before construction begins and the project will comply with all NPDES permit 
requirements including implementation and monitoring of all DOH-approved Best 
Management Practices. 

Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   
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Specific design plans will be determined during the permitting process when final designs are 
developed.  It is the intent of JDI to stipulate low impact development techniques as part of the 
general design guidelines.  The Best Management Practices (BMPs) will be very site specific and 
must be incorporated with the building and landscape design.  BMPs will be incorporated to 
minimize runoff volume and peak flow, minimize the quantity of pollutants in runoff or flows to 
groundwater, and maximize re-use of storm water for natural irrigation.  Specific BMPs will be 
reviewed as part of the application for the National Pollutant Discharge Elimination System 
(NPDES) permit which will be required prior to the County's issuance of a grading permit.  

Alternative 1 would result in the lowering of the density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces and the creation of more open space.  
However, roadway areas have increased by about 30 percent.  Storm runoff from proposed 
streets would therefore increase; thus requiring additional drainage facilities and possibly 
resulting in no net savings. 

4.10.6 Waste Wwater Facilities 

A North Kona Sewer Master Plan is being developed for the County of Hawai‘i Department of 
Environmental Management (DEM) to address future sewer improvements necessary to serve 
projected development in the North Kona region of the Island of Hawai‘i. This sewer master plan 
would then be used to develop an Implementation Study to support the establishment of an 
“Improvement District” for North Kona by the County Council (NKSMP 2006). Kona Kai Ola is 
being designed to be consistent with the North Kona Sewer Master Plan and will participate in 
any subsequent improvement district.  

The proposed development is located within the service area of the Kealakehe WWTP. The 
Kealakehe WWTP is a County owned and operated wastewater treatment plant which has been 
in operation since March 1993. The WWTP currently receives about 1.8 million gallons of 
wastewater per day and treats it to R-2 reuse level. The Kealakehe WWTP has a design capacity 
of 5.3 million gallons per day (mgd) when operating all five of its lagoons. This capacity is 
considered the 20-year design which was initiated in year 2000. A sixth lagoon was included in 
the original design but was never constructed. The space for the sixth lagoon remains vacant and 
undeveloped. Activating the sixth lagoon increases plant capacity to 7.8 mgd. (CP&E 2006) 

Wastewater is delivered to the WWTP through an existing 30-inch gravity sewer and 24-inch 
force main. The 30-inch sewer delivers wastewater from the mauka properties across Queen 
Ka‘ahumanu Highway, while the 24-inch force main transports wastewater from the Kailua-
Kona area. Wastewater is discharged into aerated lagoons. The effluent pump station receives the 
treated wastewater from the lagoons, treats it with chlorine, and pumps it into a temporary sump 
located across Queen Ka‘ahumanu Highway for overland disposal.  







 

 
 
 
 
 
July 23, 2007 
 
 
 
Una Burns 
P.O. Box 752 
Na’alehu, HI 96772 
 
Dear Ms. Burns : 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007 
 
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on paragraph 
designations. 
 
Paragraph 1 
 
We do not agree with your comment that the proposal is inappropriate for the site 
and for Kona for many reasons.  Studies conducted in the preparation of this 
Environmental Impact Statement (EIS) shows that there will be economic, 
infrastructure, and recreational benefits to the community from this project. 
 
Paragraph 2 
 
An extensive archaeological investigation was conducted during the preparation 
of the Draft Environmental Impact Statement (DEIS).  Numerous sites both in the 
Department of Land and Natural Resources (DLNR) and Department of Hawaiian 
Home Lands (DHHL) land were identified and inventoried.  The complete report 
is included in the EIS , Appendices M-1 and M-2.  The archeological study 
identified eleven sites as culturally significant based on the presence of burials or 
ritual architecture.  Fifty four sites were mapped, photographed and documented.  
Forty seven sites were recommended through data recovery.  Detailed data 
recovery plans will be prepared for the State Historic Preservation Division 
(SHPD) of DLNR for review and approval. 

The DEIS presented information stating that harbor construction would cause an 
increase in salinity in the anchialine pools makai of the proposed marina basin to 
become equivalent to the ocean at 35 parts per thousand (ppt) and that the 
anchialine biology would then perish.   
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In response to DEIS comments and to further study the pools south of the 
entrance channel of Honokohau Harbor, a second study was conducted by 
David Chai of Aquatic Research Management and Design, in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and 
limited water quality analysis of the southern group of anchialine pools 
exclusively.  The report is contained in Appendix H-2 of the EIS and is 
summarized in EIS Sections 3.9.2.1 and 3.9.2.2.  In addition, further comment on 
the groundwater hydrology effects on anchialine pools was prepared by Waimea 
Water Services and is contained in Appendix G-3 of the EIS. 

These additional studies indicated that with the construction of the new harbor 
basin, the anchialine pools makai of the proposed basin may not necessarily be 
negatively impacted by the construction of the proposed project.  

In addition, these studies determined that there are mechanisms to mitigate 
potential impacts.  Mitigation measures to facilitate the long term health of the 
remaining anchialine pools will be based on environmental monitoring, which is 
vital as an early warning system to detect potential environmental degradation. 
As a mitigation measure, bioretention, which is a Best Management Practice 
(BMP), is a highly appropriate application for the proposed development to 
prevent any non-point source pollution of groundwater.  Another mitigation 
measure that may be included in the management plan is salinity adjustment of 
the anchialine pools to maintain healthy habitat for the anchialine ecosystem by 
surcharging man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. 
 
Paragraph 3 
 
Several studies were conducted to assess the impact of blasting and pollution 
from runoff.  Fauna surveys, terrestrial noise studies, and marine acoustics were 
conducted to assess impacts for various noise sources.  These studies are 
included as Appendices in the EIS. 
 
The Fauna Impact Study, as summarized in EIS Section 7, found that it is not 
expected that the development of the proposed Kona Kai Ola property will have 
significant impacts on native avian or mammalian resources present within the 
North Kona District.  Further, Kona Kai Ola will provide additional habitat for 
shorebirds and some visiting seabirds through the establishment of a brackish 
water pond area suitable for avian fauna, including stilts, coots, and ducks. This 
is a positive impact and water features will constitute a managed ecosystem that 
will protect these species. 

A complete marine acoustics study was completed in response to comments 
received on the DEIS.  The report is included in Appendix T-2.  The model results 
showed that the noise levels in the developed scenario did not exceed the 
Level A impacts to marine mammals.  Level B impacts to marine mammals and 
sea turtles generally occur within a range of ten meters.  Although noise impacts 
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may occur during blasting the new marina, these impacts could be greatly 
minimized by using good blasting practices.  These are addressed in detail in the 
EIS. 

Pollution from contaminants from boats and potential possibility of oil spills is a 
concern in all of Hawaii, not just for Honokohau Harbor.  This issue has been 
addressed in the EIS in Section 3.9.1.3, including a list of mitigation actions.  
These include boater education, enforcement of good housekeeping practices on 
boats and docks, and environmentally sensitive hull cleaning practices. 

Regarding runoff, as discussed in EIS Section 4.10.5, Drainage and Storm Water 
Facilities, the proposed project will increase the proportion of impervious 
surfaces on the subject property through paving and reconfigure the topography, 
thereby adding to total runoff. Roadways in the new developed configuration will 
be dedicated to the County of Hawai‘i, so the storm drainage system will be 
required to conform to the Department of Public Works Storm Drainage 
Standards.  Mitigation measures to address runoff impacts include the use of 
drywells, which will require an Underground Injection Well Permit from the 
Department of Health, Safe Drinking Water Branch, and recommendations from 
a hydrogeologist will be sought to assist with the design of the drywell system.   

Further, bioretention, which is a Best Management Practice (BMP), will be 
utilized in series to incorporate several storm water treatment mechanisms in a 
sequence to enhance the treatment of runoff.  By combining structural and/or 
nonstructural treatment methods in series rather than singularly, the level and 
reliability of pollutant removal is raised. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in 
landscaped areas.  This will allow chemicals to be held in the soils longer for 
more complete plant uptake and breakdown of these chemicals by soil microbes.  
A specific guide for chemical application by landscape maintenance personnel 
will be a beneficial tool to help avoid contamination of groundwater resources.   

Paragraph 4 

Vessel collisions and potential noise impacts are a concern with regard to turtles.  
In a study of 3,861 turtle strandings in the main Hawaiian Islands from 1982 -
2003 (Chaloupka, et al. 2006), boat strikes accounted for only about 2.7 percent.  
Entanglement of gill nets accounted for 6 percent and hook and line 
entanglement for 7 percent.  At least 20 green sea turtles have stranded in 
Honokohau harbor along the boundaries of Kaloko-Honokohau National Historic 
Park. 

An increased level of impacts to sea turtles from boating and fishing activities 
may occur.  Human caused impacts from fishing and boat strikes are anticipated 
to increase as sea turtle populations continue to increase and boating/fishing 
activities increase with the expanding harbor. 
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Paragraph 5 

Numerous studies have shown that human activity can affect humpback whale 
behavior, including vessel activity.  Most humpbacks off Hawaii are found north 
of Honokohau in the waters of the Hawaiian Islands Humpback Whale National 
Marine Sanctuary.  Nevertheless, they are commonly seen off Honokohau in 
winter months. 

Vessel collisions are also a major concern.  The majority of whale strikes occur 
where whales and boats are mostly common, such as in shallow waters between 
Lanai and Maui.  Implementation of additional regulations on private and 
commercial whale encountering activities and mariner education programs 
already in place as part of Sanctuary operations will help mitigate possible 
impacts due to increased boaters. 

A comparison between impacts related to the proposed project concept and 
impacts related to Alternative 1 indicates that a reduction in the acreage and 
number of slips in the marina, as well as the reduction in hotel and timeshare 
units, would generate less environmental, social and economic impacts.  
Although positive economic impacts would be reduced, Alternative 1 can be 
considered as a preferable alternative because of reduced environmental 
impacts.  However, while it can be concluded that the 25-acre (400 slips) marina 
in Alternative 1 would be the preferred size, the DLNR agreement establishes the 
size of the marina at 45 acres and 800 slips.  An amendment to the DLNR 
agreement is required in order to allow Alternative 1 to proceed.  Hence, 
selection of Alternative 1 is an unresolved issue at this time. 

Both tuna and marlin fisheries have been shown to be in general decline 
according to private, State, and national fisheries statistics.  There are several 
hypothesized causes for these declines relating primarily to international 
fisheries.  The ability of the State to manage these pelargic fisheries is limited by 
the national and international fishing policies.  Limiting the number of slips 
available within itself would not provide effective control over fisheries pressure 
because the need is market driven.  Fisheries managers need to take a serious 
look at management strategies for the future.  Attempting to preserve fisheries 
resources only by limiting harbor facilities is not likely to have any long term 
positive effects on the fisheries resources. 

The EIS finds that an increase in the harbor size offers the opportunity to 
consolidate, focus, and fund management and enforcement activities at one 
centralized location.  The pressure on fish and invertebrate stocks, as well as on 
populations of marine mammals and turtles, can be expected to increase as 
Kona population increases, regardless of harbor improvement.  The following 
changes can be made by the DLNR, paid for at least in part by the additional 
revenues to DLNR from the Kona Kai Ola project.  These changes are in the 
management authority of the DLNR Division of Aquatic Resources and the DLNR 
Division of Boating and Recreation. 
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Increasing the enforcement and management staff, providing slip and office 
space for personnel and equipment, increasing the number of mooring buoys at 
dive sites, increasing educational materials for divers and fishermen, restricting 
size and catch restrictions are some of the steps that will mitigate impacts on 
fisheries. 

In addition, the increased knowledge of fisheries knowledge has spawned an 
atmosphere of stewardship in the general charter-boat fishing community.  With 
catch and release programs reaching upward of 40 percent of the Kona catch 
back to the ocean there is an awareness that the value of catching the fish is 
greater the value than selling it.  The EIS recommends that facilities and 
programs foster continued stewardship, fisheries science, tracking of all fish 
catch, and educational programs be implemented in the design of the new 
marina facilities.   

Paragraph 6 

A study of workforce housing requirements was prepared to evaluate secondary 
impacts.  As agreements between the State and JDI prohibit residential 
development at Kona Kai Ola, workforce housing would need to be located 
off-site.  The most suitable location for workforce housing units is the Villages at 
La‘i‘Opua community, a DHHL project, or within the Hawai‘i Housing Finance and 
Development Corporation affordable housing development planned for Keahuolu.  
These are two State -owned undertakings directly across the highway in the same 
or adjacent ahupua‘a.  Locating workforce affordable housing units in these 
communities would substantially lessen the traffic impacts associated with a 
community subject workforce.  Alternatively, the State lands adjacent to Waikoloa 
Village would be appropriate for workforce housing.   
 
JDI will comply with all affordable housing requirements applicable to Hawaii 
County ordinances. 

The development of Kona Kai Ola is broader than providing accommodations  for 
tourists.  The project includes community benefits and privately funded 
infrastructure development.  Kona Kai Ola includes crucial privately-funded 
infrastructure improvements, such as the marina, regional roadway and traffic 
circulation improvements, and improvements to the existing wastewater 
treatment plant.  Further, with the use of private funds, JDI will protect natural 
resources through the various measures that preserve and enhance the 
environment.  Private funds will also be used in the development of community-
oriented facilities such as parks, other recreational facilities, and public access.  
Hence, Kona Kai Ola will bring in private investment for infrastructure 
improvements that would mitigate project impacts while serving the wider 
community.  Land ownership will remain with the State. 
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The EIS has been revised to include information from these additional studies.  
Attachment 1 contains Section 3.9.2, Anchialine Pools, Attachment 2 contains 
Section 3.9.13, Zone of Mixing, Attachment 3 contains Section 4.10.5, Drainage 
and Storm Water Facilities, and Attachment 4 contains Section 2, Alternatives 
Analysis. 

Your comment letter and this response are included in the Final Environmental 
Impact Statement.  We appreciate your participation in the environmental review 
process.  Please submit a request to our office if you would like to receive a 
printed or electronic copy of the Final Environmental Impact Statement, or 
portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 
 



Attachment 1 
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The conditions with the project constructed were found to be phosphorous limited. Several 
simulations were performed including and excluding the inflow from the marine exhibits which 
provides an additional nitrogen load and also varying the location of this inflow.  It was found 
that the inflow from the marine exhibits can have a beneficial effect on flushing, especially when 
positioned within the existing harbor basin.  However, its effect is significantly less than the 
effect due to the brackish groundwater inflow.  When the exhibit inflow is excluded or 
positioned at the east end of the new marina, its effect is small in terms of flushing due to its high 
salinity.  From a water quality perspective, since the loads from the exhibit inflow consist 
primarily of nitrogen, it does not cause increased algae growth.  However, this exhibit inflow 
does raise the concentrations of ammonia and nitrate in the system.   

Simulation results indicate that under the conditions when the post-expansion system receives an 
additional brackish inflow into the new 25-acre marina on the order of 30 mgd or more, water 
quality within the harbor system and in the surrounding waters remained similar to existing 
conditions. These conditions are expected to occur based on the findings reported by Waimea 
Water Services (2007), which states that the proposed marina would exhibit the same or similar 
flushing action as the existing marina.   

An additional mitigation measure proposed by Waimea Water Services (2007), if sufficient 
inflow is not intercepted, consists of drilling holes in the bottom of the new marina to enhance 
this inflow and facilitate flushing within the proposed system.   

3.9.33.9.2 Anchialine Ponds Pools 

Two studies on anchialine pools were conducted in this EIS process.  The anchialine ponds pools 
water quality studies and biota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute and isbiota surveys were conducted by David A. Ziemann, Ph.D. of the 
Oceanic Institute in October 2006 and are included as Appendix GH-1.  That survey included 
pools located both north and south of Honokōhau Harbor.  In response to DEIS comments and to 
further study the pools south of entrance channel of Honokōhau Harbor, a second study was 
conducted by David Chai of Aquatic Research Management and Design in June 2007.  The 
second survey focused on intensive diurnal and nocturnal biological surveys and limited water 
quality analysis of the southern group of anchialine pools exclusively.  The report is contained in 
Appendix H-2. 

3.9.3.13.9.2.1 Existing Conditions 

Anchialine ponds pools exist in inland lava depressions near the ocean. Two anchialine pond 
pool complexes are located immediately to the north and south of the Honokōhau Harbor 
entrance channel. The complex to the north is located wholly within the designated boundaries of 
the Kaloko-Honokōhau National Historical Park as shown in Figure QO. Many of the ponds 
pools in the southern complex are within the park administrative boundary as well. Ponds Pools 
in the northern complex show little evidence of anthropogenic impacts.  Many contain typical 
vegetation and crustacean species in high abundance.  

Figure R locates anchialine pools near the harbor entrance and poolsPonds in the southern 
complex are depicted in Figure S.   
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The 2006 study identified 22 pools in the southern complex.  The 2007 study found that three of 
the 22 pools are part of an estuary complex with direct connection to the ocean.  While there 
were several signs of direct human use and disturbance, such as trash receptacles and toilet 
facilities, the greatest degradation to the majority of the anchialine and estuarine resources was 
due to the presence of alien fish, including topminnows and tilapia, and introduced plants, 
predominantly pickleweed and mangrove.  are moderately to heavily impacted, with many 
containing exotic fish that exclude the anchialine crustaceans. The ponds also show evidence of 
human impact, including discarded bottles, cans, wrappers, diapers, toilet paper, etc. Water 
quality conditions within the ponds generally reflect the conditions of the underlying 
groundwater. 

Figure P locates anchialine ponds near the harbor entrance. The study conducted as a part of this 
EIS show that the anchialine ponds south of the harbor entrance are moderately to heavily 
impacted by human activities and introduced fish populations. The study found that the nitrogen 
phosphorus concentrations in these ponds are significantly higher compared to the ponds north of 
the harbor entrance. The sources of these additional nutrients are not known. Continuous influx 
of nutrients will eventually degrade the water quality to levels that could alter the pond ecology. 

Biota surveys in the two pond systems clearly indicate that counts of typical pond denizens show 
a remarkable difference between the northern and southern ponds pools. In the northern ponds 
pools the number of Halocaridina rubra ranged from a low of 20–25 to too numerous to count. 
The biota rich pond bottoms appeared red due to the Halocaridina rubra numbers. The only 
other species visible was the predatory shrimp Metabetaeus lohena. In contrast, only four out of 
the 22 ponds pools examined in the southern pond complex showed a decreased presence of 
Halocaridina rubra (6 to 200) individuals in the pond, and three ponds pools contained 
Metabetaeus lohena. Eight of the ponds pools contained numbers of introduced minnows which 
is an apparent predator of Halocaridina rubra and Metabetaeus lohena. 

The 2007 study found three of the pools identified in the 2006 study were part of an estuary 
complex with direct connection to the ocean, and that the southern complex contained 19 
anchialine pools.  The study further found that a majority of the southern pools are degraded 
biologically and physically, primarily due to the effects of introduced fish and plant species.  Six 
pools are currently devoid of alien fish, but they face a high level of threat due to the proximity 
of pools that have these species.  Of the 19 anchialine pools, six were considered high tide pools 
(exposed only at medium or high tide), seven were considered pool complexes (individual pools 
at low tide and interconnected at high tide), and six were single isolated pools.  Of the 19 
anchialine pools, three pools with a combined surface area of 20m2 would be eliminated due to 
the harbor construction. 

The DEIS presented information stating that harbor construction would cause an increase in 
salinity in the anchialine pools makai of the proposed marina basin to become equivalent to the 
ocean at 35 ppt. and that the anchialine biology would then perish.  There is currently a level of 
uncertainty by professional hydrologists as to the exact movement of surface groundwater and 
final determination of anchialine salinity following the harbor construction.  The assessment that 
all anchialine pools will be barren with the construction of the harbor may be premature.  
Halocaridina rubra (opae ula) are routinely drawn from high salinity wells at 30-32 ppt.   
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Within the 19 pools, native and non-native fauna included 14 species comprised of 5 fish, 2 
mollusca, and 6 crustacea. Algae within the pools primarily consisted of a mixed assemblage of 
diatoms and cyanobacteria, with several pools dominated by matted filamentous Cladophora, sp.  
The darker cave/overhang pools and high tide pools had epilithic Hildenbrandia sp. covering the 
rock substrate.  Riparian vegetation was dominated by introduced species consisting of 
Pickleweed (Batis maritima), Mangrove (Rhyzophora mangle), and Christmasberry (Shinus 

terebenthifolius). Only two species of native plants Akulikuli (Sesuvium portulacastrum) and 
Makaloa (Cyperus laevigatus) existed near the pools and comprised only few small patches and a 
single tuft (respectively). 

Most of the hypogeal anchialine shrimp have adapted to the presence of minnows by foraging in 
the pools at night. During daylight hours, only the adult shrimp appear to coexist at low 
population levels with the smaller P. reticulata, but the larger G. affinis and Oreochromis 
prevent the daytime appearance of hypogeal shrimp due to predation.  

The average salinity in Kealakehe pools is relatively high at 13.5 ppt compared to most other 
pools along the West Hawai‘i coastline, having an average of approximately 7 ppt. This high 
salinity appears to be characteristic of this region, and is similar to the average of most pools 
within the adjacent ahupua’a of Honokōhau and Kaloko.  The levels of nitrate-nitrogen levels are 
relatively high compared to other undeveloped areas, but fall in the range of some developed 
landscapes.  Other water quality parameters, including pH and temperature, fall into normal 
ranges for anchialine pools. 

This relatively high salinity is the likely reason aquatic insects were not found in any pools at 
Kealakehe. Though the rare damselfly Megalagrion xanthomelas has been observed and 
collected from Kaloko, a statewide assessment of its range has not found it to occur in water with 
salinity greater than 3ppt. However, there has been an unsubstantiated occurrence of the nymph 
in a pool of up to 8ppt (Polhemus, 1995).   

Another species of concern is the hypogeal decapod shrimp Metabetaeus lohena. These shrimp 
are sometimes predatory on H. rubra but are more often opportunistic omnivores similar to H. 

rubra. Predusk and nocturnal sampling at high tide is clearly the optimal method to determine 
habitat range and population densities for this species. These shrimp were found in 13 of the 19 
pools, 7 of which had M. lohena only at night. The occurrences of H. rubra were found in 16 of 
19 sampled pools, 8 of which had ‘Ōpae‘ula observed only at night. Consequently, despite 
having numerous degraded anchialine resources at Kealakehe, there are opportunities for many 
of the pools to be restored and enhanced to a level where large populations of anchialine shrimp 
and other native species may return to inhabit the pools as they likely have in the past. 

As mentioned earlier, the southern ponds also had elevated concentrations of nutrients indicating 
water quality degradation. These factors indicate that if no restoration or maintenance activities 
are instituted to reserve these ponds, these ecosystems will degrade beyond recovery.  
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3.9.3.23.9.2.2 Anticipated Impacts and Recommended Proposed Mitigations 

The anchialine ponds pools that are located north of the existing harbor are not likely to be 
impacted because no development activities are proposed north of the existing harbor. It is 
highly unlikely that existing groundwater flows to the Kaloko-Honokōhau pond system to the 
north of the existing harbor will be impacted by the proposed marina to the south. 

Of the 19 pools in the southern complex, three would be eliminated due to harbor construction.  
Regarding the remaining pools, the DEIS noted that tThe change in the local groundwater flow 
pattern in the vicinity of the proposed marina will would impact the anchialine ponds pools that 
are located between the proposed marina and the shoreline south of the harbor entrance. The 
2006 study (Appendix H-1) noted that tThe salinity of the anchialine ponds pools will would 
increase due to reduction of brackish groundwater, and that .  Some ponds will be excavated to 
make the new harbor basin. Tthose ponds pools that are not excavated will revert to full salinity, 
causing the loss of their habitat.   and associated aquatic flora and fauna. However, current 
investigations indicate that these ponds are already enriched by nutrients and the density of 
associated aquatic fauna is very low. In addition, trash from visitors, and introduction of 
minnows has already degraded the pond ecology. Even without the potential impacts from the 
proposed marina construction, the pond ecology might change irreversibly from the nutrient 
input, human indifference and expansion of non native fauna species. 

Further studies conducted in response to DEIS comments (Appendix H-2, and Appendix G-3) 
indicate that the remaining pools may not increase in salinity to levels unhealthy for H. rubra 
and M. lohena and other anchialine pool fauna. In addition, these studies determined that there 
are realistic mechanisms employed elsewhere that would mitigate changes due to groundwater 
changes.  Waimea Water Services found that harbor construction would cut off some of the 
fresher ground-water flow.  However, predicting the extent of change in flow is difficult if not 
impossible even with numerous boreholes and intense sampling. The actual flow of groundwater 
towards the sea is minimal today, and tidal measurements show that tide fluctuations represent 
more than 90 percent in actual harbor tides. The fluctuations occur simultaneous with the 
ocean/harbor tide, which indicate a vertical and horizontal pressure regime between bore hole 6 
and the ocean and harbor.  Hence, the tides alone create a mixing system that increases salinity, 
as the flow approaches the point of discharge which will be either the channel or the shore.  

Another factor that could influence groundwater quality is the increased local recharge from 
irrigation between the channel and shore.  This will add fresh water to the lens locally but is not 
quantified at this time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively high 
horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  
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Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.  The mitigation plan will be based on the 
following objectives: 

Objective 1 To preserve, maintain, and foster the long-term health and native ecological 
integrity of anchialine pools at Kealakehe. 

Objective 2  To protect and promote cultural practices and traditions surrounding anchialine 
resources at Kealakehe. 

Objective 3 To provide education, interpretation, and interactive opportunities for the 
community to learn about and appreciate the anchialine resources. 

Objective 4 To acquire a pond manager to implement the program, conduct monitoring, 
research, and reporting, and provide education to the community about 
anchialine and estuarine resources.  

Mitigation measures to facilitate the long-term health of the remaining anchialine pools will be 
based on environmental monitoring, which is vital as an early warning system to detect potential 
environmental degradation. A series of quantitative baseline analysis of the physio-chemical and 
biological components within the project site will provide a standard by which the effects of the 
development, anthropogenic activities, and natural phenomena on the environment can be 
measured.  The framework for the mitigation plan will include three measures intended to meet 
these objectives, including bioretention, salinity adjustment and possible new pools.   

As a mitigation measure, bioretention, which is a Best Management Practice (BMP) is a feasible 
application for the proposed development.  There is a probability that nutrients and other 
potential pollutants will runoff landscaping and impermeable surfaces such as roadways and 
parking lots during medium or high rainfall events. Some of these pollutants could enter the 
groundwater table and into anchialine pools and ultimately the ocean.  As an alternative to 
directing runoff into the ground through drywells, storm water should be directed into 
bioretention areas such as constructed surface or subsurface wetlands, vegetated filter strips, 
grass swales, and planted buffer areas. Storm water held and moved through these living filter 
systems are essentially stripped of most potential pollutants, and allowed to slowly infiltrate back 
to the groundwater table.  
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Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   

Another mitigation measure that may be included in the management plan is salinity adjustment.  
In the 2006 assessment regarding the impact to the southern pools from the proposed 
construction of the harbor, it was stated that this construction would cause the salinity in the 
anchialine pools to become equivalent to the ocean at 35ppt. It was then concluded that the 
anchialine biology would perish.  

However, there is currently a level of uncertainty by professional hydrologists as to the exact 
movement of surface groundwater and a final determination of anchialine salinity following the 
harbor construction. The dynamics of groundwater movement through a porous lava medium 
both seaward and laterally along the coastline is an inexact science. This is compounded by the 
variations in water density, including stratification of salinity within the proposed harbor and 
capillary movement of low-density surface water through the substrata.   

The assessment that all anchialine pools will be barren with the construction of the harbor may 
therefore be premature. H. rubra are routinely drawn from high salinity wells at 30 – 32 ppt and 
survive in this salinity for years. Further, high populations H. rubra and M. lohena have thrived 
and reproduced in pool salinities of 27ppt. If the pools do become full strength seawater at 35ppt, 
there exists uncertainty on the long-term effects to anchialine organisms, since there are no long-
term studies or examples of native anchialine ecosystems at 35ppt.  Native anchialine pool 
vegetation also has relatively high salinity tolerance.  

If the salinity were expected to rise to 35 ppt, possible mitigation in the management plan will 
include methods to surcharge man-made anchialine pools created adjacent to or in the vicinity of 
natural pools with low salinity well water. If sufficient volume is used, it is theoretically possible 
to lower salinity in adjacent natural anchialine pools. This surcharge method has been 
successfully used to raise salinity in anchialine pools and cause the salinity rise in adjacent pools 
of at least up to 10 meters away. Surcharging with low salinity should work as well or better 
since the lower density water will essentially float atop the higher salinity water at the surface 
layer, and move throughout the complex of natural pools. Surcharging may also be a viable 
mitigation to dilute and more rapidly disperse any pollutants that may be detected in the pools.   
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Another mitigation measure includes the creation of new anchialine pools.  There is significant 
opportunity to create new anchialine pools and greatly expand the native habitat and resource. It 
has been demonstrated at several projects in West Hawai‘i that anchialine pools can be created 
and will be colonized with a full compliment of anchialine species endemic to the area. 
Anchialine pools are considered focal points of higher productivity relative to the subterranean 
groundwater habitat around them. Their productivity promotes an increase in population levels 
of anchialine species within the pools themselves and throughout the subterranean habitat 
surrounding them.  

No realistic mechanisms are envisioned for re-injecting fresh water into these systems to 
maintain their ecological balance as an anchialine system. These ponds will be changed from a 
brackish water system to a marine system. But, those ponds in the area of the shoreline park and 
cultural park will be cleaned of vegetation and protected from other physical alteration. A buffer 
zone around these newly established marine ponds will be protected as well. 

The anchialine pond shrimp (Metabetaeus lohena) and the orangeback damsel fly (Megalagrion 

xanthomelas) are listed as candidate endangered species in the Federal Register and were both 
recorded in surveys of these anchialine ponds done in 2004 by US Geological Survey Biological 
Resources Division and the NPS Inventory and Monitoring Program. Low numbers of 
Metabetaeus lohena were encountered in three of the 22 ponds surveyed in the southern pond 
complex. Megalagrion xanthomelas was not encountered in any of the southern pond complex 
ponds during the recent study. The low density of Metabetaeus lohena and the observed absence 
of Megalagrion xanthomelas may be due to the impacts from high nutrient input and general 
degradation of the ponds.  

An attempt should be made to move as much of the existing population of Metabetaeus lohena 

from these anchialine ponds before they become too saline, to possible newly excavated ponds 
that may be developed off-site. These shrimp should not be introduced into existing populated 
ponds to avoid any potential pathogenic impacts to the healthy ponds.  

Public education on the unique ecology of the anchialine ponds and the need for preserving their 
ecology will reduce future human impacts in other healthy ponds.  

Further recommended mitigation includes restoration to degraded anchialine ponds off the 
project site, preferably those located at the adjacent Kaloko-Honokōhau National Historical Park.  
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A detailed analysis of the change in flow velocities through the harbor entrance is described 
within the 3D model shown in Appendix U.  It was found that tidally averaged velocities through 
the harbor entrance may increase by 3-4 cm/s post-expansion.  This is due to the increased tidal 
prism, the addition of the exhibit water, and the increased flow of brackish groundwater into the 
system. 

3.9.1.2 Methodologies and Studies 

Three studies were conducted to evaluate project impacts on nearshore and coastal waters.  
Oceanit completed a Zone of Mixing study that was presented in the DEIS and is contained in 
Appendix HI. This study was tasked with determining the mixing and dispersion of flows 
emerging from the harbor into the adjacent shallow nearshore waters. To accomplish this, data 
from previous studies were reviewed and field research was conducted to measure stratification 
and currents adjacent to the harbor entrance and out into the ocean. A “Zone of Mixing” area was 
determined outside of which there is no discernable influence to water quality from the existing 
harbor effluent. This information was used to assess impact from modifications to groundwater 
inflow from marina expansion, and the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three dimensional water flow patterns as well as water 
quality distribution details. 

A Wave Penetration Study was prepared by Moffat and Nichol to determine wave characteristics 
within the existing harbor and the proposed expansion basin.  This study was presented in the 
DEIS and is contained in Appendix J. 

In response to DEIS comments, a Harbor Water Quality Modeling Study was prepared by Moffat 
and Nichol and is presented in Appendix U of this FEIS.   

3.9.1.3 Zone of Mixing Anticipated Impacts and Recommended Mitigation 

Oceanit completed a Zone of Mixing study that is contained in Appendix H. This study was 
tasked with determining the mixing and dispersion of flows emerging from the harbor into the 
adjacent shallow nearshore waters. To accomplish this, data from previous studies were reviewed 
and field research was conducted to measure stratification and currents adjacent to the harbor 
entrance and out into the ocean. A “Zone of Mixing” area was determined outside of which there 
is no discernable influence to water quality from the existing harbor effluent. This information 
was used to assess impact from modifications to groundwater inflow from marina expansion, and 
the seawater effluent flow from the marine water features. 

The model analysis for mixing and water flow through the existing harbor and the proposed 
marina included existing water exchange between harbor and ocean and the future water 
exchange resulting from the expanded marina area and the discharge from the marine water 
features. The model results include three-dimensional water flow patterns as well as water 
quality distribution details. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Assessment of Existing Natural Environment 

 

  Page 3-34 

The three-dimensional model was extended outside of the harbor entrance in order to examine 
relative changes from baseline conditions.  Due to the lack of available data regarding specific 
brackish discharge events along the coastline, the model is not calibrated outside of the harbor 
entrance, and any changes predicted in this region are only referred to in terms of relative 
changes (in relation to model predicted existing conditions).  This analysis is shown in Appendix 
I. It was found that the significance of the additional brackish groundwater inflow into Kona Kai 
Ola Marina also has an effect on the surrounding surface waters of Honokōhau Bay. The 
concentrations of nutrients in low flow scenarios are less than existing conditions due to the lack 
of additional nutrients to the system.  However, with higher brackish inflow, the relative growth 
of algae is more contained while nutrient concentrations relatively increase.  Relative nitrogen 
concentrations in the bottom layers can be maintained in scenarios without additional exhibit 
flow included, however with the additional saline flow, there is more of a nitrogen load in the 
bottom layers.  

Anticipated Impacts and Mitigation Measures 

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline.  

The water for the water features will be pumped from 100 to 300 foot depth.  The total amount of 
water supplied to the water features will be 75 million gallons per day.  The rate of pumping is 
designed to achieve an approximate 4 hour residence time within the ponds (pers. comm. 
Cloward H2O, 2007) and to prevent build up of pollutants from users and marine animals.  The 
water for the water features will be pumped from 100 to 300 foot depth. The total amount of 
water supplied to the water features will be 75 million gallons per day. The rate of pumping is 
designed to achieve rapid turnover of water within the ponds and to prevent build up of 
pollutants from marine animals and users. Currently, the nutrient concentrations at the existing 
marina entrance are very high (1,200ug/l of total dissolved nitrogen (TDN) and 83 ug/l of total 
dissolved phosphorus (TDP)). The intake water for the features has low levels of nutrients (185 
ug/l TDN and 5.6 ug of TDP). 

The anticipated impacts and mitigation measures discussed below assume construction of an 
800-slip harbor.  One possible mitigation measure would be to reduce the size of the harbor 
expansion.  Any modification of the final design size of the marina would require modification 
of contract language with the DLNR.  In that Alternative 1 would include a smaller marina and 
smaller seawater lagoons, the latter of which would represent a 74 percent decrease from 19 
acres in the proposed project to five acres in Alternative 1, there would be a proportionate 
reduction in seawater discharging into the new harbor. 

The intake water for the features has low levels of nutrients (185 µg/l TDN and 5.6 µg of TDP).  
This amount will be modified by the generation of nutrients by marine animals.  This quantity 
was modeled via calculations performed by ClowardH2O (pers. comm., 2007).  Through 
modeling, this level of nutrient input was found to have an effect on both ammonia and nitrate 
concentrations outside of the harbor.  However, the modeled input did not contribute 
significantly to eutrophication potential due to the limiting nature of phosphorous within the 
system.  These processes and sensitivity tests are described at length in Appendix U. 
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Although the total amount of nutrients that will be generated per day will increase from the 
nutrient output of marine animals and users, the concentration of the nutrients will be lower due 
to the large amount of water available for mixing within the basin. The overall impact will be a 
reduction of nutrient concentration in the outflowing water. 

The boats used in the marina will be small, and spills could occur from boats or while fuelling. 
These amounts in a majority of cases will be relatively small. The entrance to the marina is 
relatively narrow and in case of a fuel spill, the traffic will be stopped and a containment boom 
will be installed to contain the spill within the basin. 

Adequate numbers of containment booms, absorption units and oil removal facilities will be at 
the fueling station and also provided to an identified emergency response station. Personnel will 
be trained to respond in case of a spill. In addition, the local fire station, police and civil defense 
and other agencies will be informed in case of a larger spill. 

The proposed new marina would significantly increase the size of the water body, but would 
utilize the existing marina entrance for access to the ocean. This will increase the tidal prism in 
addition to the extra anticipated inflows to the new marina.  It would be expected to intercept 
additional groundwater, adding these flows to the existing harbor outflow in addition to being the 
outfall location for the exhibit flows.  Model results presented in Appendix U show that the 
increase in depth-averaged velocities through the harbor entrance can be as great as 4 cm/s under 
typical conditions, 

The proposed marina basin will therefore not result in any significant increase in groundwater 
flow to the coastline, but rather a concentration and redirection of the existing flows to the harbor 
entrance.  There will be an expanded zone of mixing between the brackish effluent and the 
surrounding ocean waters due to the concentration of flows at the harbor mouth. The addition of 
effluent water from the marine water features will result in an additional increase outflow across 
the marina entrance from 30 mgd to an expected value of greater than 135 mgd after 
development of the marine water features.  to the south will intercept additional groundwater, 
adding these flows to the existing harbor outflow. The proposed marina will therefore not result 
in any significant increase in groundwater flow to the coastline, but rather a concentration of the 
existing flows to the harbor entrance. There will be an expanded zone of mixing between the 
brackish effluent and the surrounding ocean waters due to the concentration of flows at the 
harbor mouth. The addition of effluent water from the marine water features will result in an 
additional increase outflow across the marina entrance from 4 mgd at present to 79 mgd after 
development of the marine water features. The effluent from the marine water features will 
contain low amounts of nutrients because of the high flow through. The large amount of water 
will dilute any pollutants that enter the harbor basin from groundwater or surface water. This will 
improve the water quality and will be a positive impact on the nearshore environment. 
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Despite its proximity to the WWTP, sewers do not service the existing adjacent State harbor or 
surrounding private structures. All sewage from existing facilities is treated in on-site septic 
systems with resulting effluent flowing to groundwater that almost certainly flows directly to the 
existing harbor. Under post-development conditions all of these flows would be connected to the 
Kona Kai Ola sewage system resulting in a positive impact by eliminating this existing pollutant 
load into the harbor. Sewage from facilities at the existing marina will be connected to the Kona 
Kai Ola sewage system. Sumps, connection lines and pumping facilities will be constructed to 
move the sewage from the present septic tank systems directly to the larger collection system. 
The work needed for this conversion will be included in the sewage infrastructure design and 
construction. 

Hydrogeological studies have concluded that the expansion of the marina does not increase the 
groundwater flux through the harbor mouth into the ocean significantly. The groundwater from 
the brackish aquifer already converges to the existing harbor and does not show flow across the 
planned marina basin area into the ocean. 

It is estimated that the average groundwater discharge is 3 to 4 million gallons per day (mgd). 
The salinity of the water that discharges from the brackish aquifer is about 12 percent of 
seawater or about 4.3 parts per thousand (ppt). In addition, 52,000 gallons per minute of surface 
seawater (36 ppt) will be pumped from the nearshore area for use in the marine lagoon features. 
This amounts to approximately 75 mgd. This water eventually is discharged into the harbor basin 
and into the ocean. This water is not expected to reach the existing marina basin because the 
proposed basin connects to the existing one very close to the common entrance. Therefore the 
impacts to the existing marina environment from the additional discharge are expected to be 
negligible.  

At present, the salinity of the water column remains entirely saline in the bottom layers with 
more brackish influences near the surface (about 30 ppt).  Model results displayed in detail 
within Appendix U show that salinity differences near the harbor entrance are completely 
confined to the surface layers and are at maximum about 0.5 ppt less than the current conditions 
of about 30 ppt (surface). Salinity at the marina entrance, at 10 foot depth is not affected by the 
brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt. 

At present the depth averaged salinity of the water exiting the existing basin is about 33.5 ppt 
close to the marina entrance. The brackish water stays at the surface and shows its influence for 
distance of about 2,000 feet. Salinity at the marina entrance, at 10 foot depth is not affected by 
the brackish water discharge. The benthic flora and fauna close to the marina entrance and at less 
than 10 feet water depth face variations of salinity from 34.5 ppt to 36.0 ppt.  

A straight forward mass balance calculation shows the following changes to the existing flow 
and salinity. The average outflow from the harbor will increase from 4 mgd to 79 mgd. The 
salinity of the water will change from an average of 33.5 ppt to about 34.4 ppt. The water will 
still be less dense, and the depth of impact will be limited to the surface 3 to 4 feet. The benthic 
flora and fauna will face a smaller variation in salinity that will discourage opportunistic biota 
dominance and lead to a healthier and more diverse benthic community. This is a positive impact 
on the benthic environment. The increase in the outflow will cause a very slight increase in water 
velocities, but this is well below the existing velocity variations in the entrance channel vicinity. 
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Construction of a new marina basin will have short short-term negative impacts on coastal 
marine resources. Direct construction impacts are likely to be small. Marina construction will be 
accomplished with a berm separating the construction area from adjacent marine waters, 
minimizing the discharge of sediment from excavation and dredging. Excess sediment remaining 
in excavated marina will be removed before the land bridge is removed in order to minimize any 
temporary sediment plume. When the final land bridge is removed, a temporary sediment plume 
is anticipated. Silt curtains will be used to minimize theprevent suspended sediment entering 
ocean waters. 

Although the runoff at the site is small due to the dry climate and the high porosity of the land, 
during high rainfall, some runoff might reach the harbor basin as overland sheet flow.  The new 
marina will serve as a collection point for materials utilized or generated at the development site, 
either through direct runoff or by interception of groundwater flow. There is the potential that 
fertilizers, pesticides, petroleum products, road wastes, etc, could be discharged from the mouth 
of Honokōhau Harbor into the coastal marine environment.  Structural Best Management 
Practices (BMPs) will be designed and installed to remove as much of pollutants as possible 
from the run off during such unusual conditions. 

Small boat harbors have been found to be consistent sources of certain types of pollutants to the 
surrounding environment. These pollutants in general include: 

� Heavy metals (zinc, copper, tin, lead) associated with bottom paint or sanding of painted 
surfaces during maintenance activities;  

� Petroleum product release from fueling operations, and bilge discharges exacerbated by 
the large number of boats and range of operator skills;  

� Trash and debris from boat operations and surrounding harbor activities;  

� Sewage from intentional or accidental releases from on-board waste systems;  

� Biological waste from fish cleaning;  

� Waste streams from land-side boat washing and maintenance activities; 

Most of the impacts can be minimized through the use of Best Management Practices (BMPs), 
which are a combination of activities, education and devices that help prevent or reduce water 
pollution. A “Clean Marina Program” similar to the International Blue Flag Marina Program or 
the Clean Marinas California Program will be implemented at the new marina and include key 
elements such as promoting and enforcing: 

� Boater education signage, literature and programs  

� Emergency and spill response plans  

� Safe fuel, hazardous material, sewage and bilge water handling practices  

� Use of sewage marina pump out, waste and oil recycling facilities  

� Environmentally sensitive boat maintenance and cleaning practices  

� Environmentally sensitive hull cleaning practices  

� Good housekeeping practices on boats and docks  

� Use of fish cleaning stations / receptacles and fish waste composting  
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� Enforcement of harbor rules and regulations  

3.9.1.4 Wave Impacts to the Existing Honokōhau Harbor 

The wave climate within the existing Honokōhau Harbor and the proposed marina was analyzed 
using a numerical model that is further discussed in Appendix JI. A wave measurement study 
was conducted to determine the wave response of the existing harbor to outside wave climate.  A 
directional wave gage at a depth of sixty feet directly in front of the existing harbor entrance and 
a non directional wave gage inside the existing harbor basin were installed to measure wave 
climates simultaneously.  The results of the wave measurements were provided for wave 
transformation model calibration. 

Results of the wave climate analysis with and without the expansion were used to predict wave 
agitation impacts to the existing harbor. The model was operated for waves with a 9-second 
period and swells of 13-second period as the dominating waves for the offshore area. 

Anticipated Impacts and Proposed Mitigation 

Wave climate in the existing harbor from the proposed marina construction depended on the 
period of the incoming waves. There was a slight decrease in the wave height in the existing 
basin for outside waves of a 9-second period. For longer period swells, there was no significant 
change in the wave height in the basin. 

For waves with a 9-second period, the wave height at the inner end of the outer basin attenuated 
to 40 percent of the incident wave. There was no additional wave attenuation due to the presence 
of the proposed marina. Within the existing harbor inner basin, the wave height attenuated to 
about 20 percent of the incident wave. The wave height in the inner harbor decreased by about 
10 percent with the construction of the proposed marina.  

For longer period swells, the wave height in the outer basin remained at 50 percent attenuation. 
In the inner basin, the wave height reduced to about 20 to 30 percent of the incident wave. There 
was no significant change in the wave height in the inner basin from marina construction. 

The analysis shows that under short storm wave conditions, the proposed marina construction 
causes a positive impact by reducing the wave height by 10 percent in the existing marina. 
However, under swell conditions there is no change in wave agitation in the mooring area of the 
existing harbor with the proposed marina. Overall, the impact of construction of the proposed 
marina basin is positive since the existing harbor will experience less wave agitation. This may 
be due to the fact that the amount of wave energy entering through the harbor entrance remains 
the same, while additional water area and frictional surfaces (both sides and bottom) provide for 
greater wave dissipation after the expansion. No mitigation is recommended proposed due to the 
project’s positive effect. 

3.9.1.5 Harbor Water Quality 

A three dimensional hydrodynamic and water quality model of Honokōhau Harbor and its 
surrounding waters was developed using the Delft3D modeling suite and is described in detail in 
Appendix U. The model was driven at its offshore boundaries by tidal predictions, and calibrated 
to reproduce available measurements of water levels, currents, salinity and temperature.   
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State officials recently announced that land was being set aside in Kealakehe mauka of the 
project site for a Kona Medical Center. 

Anticipated Impacts and Recommended Proposed Mitigations 

Kona Kai Ola may impact medical facilities because of the increase in de facto population due to 
additional visitors, and a likely increase of resident population due to employment-related in-
migration.  Although residential use is not a permitted use on the leased lands, JDI is planning to 
construct worker housing on a nearby site that will be leased at below market rents.  The extent 
of in-migration due to employment is undetermined at this time.   

The anticipated population growth for the region has stimulated plans for the development of 
future medical facilities.  Potential impacts on existing medical facilities will be mitigated by the 
addition of new facilities.  In the Villages of La‘i ‘Ōpua located immediately mauka of Kona Kai 
Ola, a site is designated for Hospital use, and allocations have been made utility needs.   

4.10.4 Public Educational Facilities  

The Kealakehe Intermediate School located in Kailua-Kona educates students in grades six 
through eight and had a fall enrollment of 1,052 during the 2004-2005 school year. Kealakehe 
High School is located near to the intermediate school, and serves grades 9 through 12. The high 
school’s fall enrollment during the 2004-2005 school year was 1,450. 

Anticipated Impacts and Recommended Proposed Mitigations 

Since there are no permanent residences permitted at the site, there will be no direct impact on 
area schools. Although residential use is not a permitted use on the leased lands, JDI is planning 
to construct worker housing on a nearby site that will be leased at below market rents. A separate 
analysis of impacts on public education facilities will need to be done for the workforce housing 
that is to be part of this project, and built off-site and potentially mauka of the project site. No 
mitigations are recommended proposed at this time.  

4.10.5 Drainage and Storm Water Facilities 

The development of Kona Kai Ola may increase drainage flows, quantities, velocities, erosion 
and sediment run-off. This DEIS FEIS takes into consideration storm runoff generated from the 
proposed streets. Each individual development parcel will address its own storm runoff as 
required. The storm drainage facilities designed for the site will take advantage of the porosity of 
the existing rocky landscape and the minimal slope, through the use of grading and dry wells, per 
County requirements. Storm run-off that discharges into the drywell system will tend to migrate 
towards the manmade lagoons. The lagoons will therefore be lined to prevent influence of such 
storm runoff. The Hawai‘i County Public Works Department generally requires that on-site 
storm drainage facilities be sized to exceed pre-development drainage quantities, and be 
designed to result in quantities of storm water leaving the site, not exceeding those quantities 
entering the site.  
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Unlike the DLNR property, roadways within the DHHL property cannot be dedicated to the 
County of Hawai‘i in fee. To obtain a license agreement for maintenance with the County, the 
entire storm water system will be designed to conform to the Hawai‘i County Public Works 
Storm Drainage Standards.  

Anticipated Impacts and Recommended Proposed Mitigation 

The proposed project will increase the proportion of impervious surfaces on the subject property 
through paving and reconfigure the topography, thereby adding to total runoff. This will 
necessitate the development of an appropriate drainage system to handle the increased and 
altered drainage patterns. Roadways in the new developed configuration will be dedicated to the 
County of Hawai‘i, so the storm drainage system will be required to conform to the Department 
of Public Works Storm Drainage Standards. 

Due to the rocky and porous nature of the soils, the County allows the use of drywells. Drywells 
typically vary in depth from 10 to 30 feet depending upon the permeability of the underlying soil 
or rock. Drywells will typically consist of a catch basin type design, with an opening at the curb 
and gutter. The depth of the catch basin structure will vary depending upon the depth of the rock. 
During the design of the drywell system, the percolation rates at proposed drywell locations will 
be determined.  

Recommended Proposed mitigation measures are as follows: 

� The proposed development is located makai of the Underground Injection Well (UIC) 
line. Since drywells are considered injection wells, the developer is required to secure a 
UIC Well Permit, from the Department of Health (DOH), Safe Drinking Water Branch.  

� Groundwater migration in the area is a concern especially with the construction of natural 
lagoons within the proposed development. Therefore, the recommendations from a 
hydrogeologist should be sought to assist with the design of the drywell system. 

� All construction activities will comply with the County’s grading permit requirements 
and the State’s fugitive dust regulations. 

� A National Pollutant Discharge Elimination System (NPDES) permit will be obtained 
before construction begins and the project will comply with all NPDES permit 
requirements including implementation and monitoring of all DOH-approved Best 
Management Practices. 

Bioretention is a Best Management Practice (BMP) that would be a highly appropriate 
application for the proposed development. Further, BMPs utilized in series may incorporate 
several storm water treatment mechanisms in a sequence to enhance the treatment of runoff. By 
combining structural and/or nonstructural treatment methods in series rather than singularly, 
raises the level and reliability of pollutant removal. Another means to reduce the potential for 
groundwater contamination is to increase soil depth above the standard in landscaped areas. This 
will allow chemicals to be held in the soils longer for more complete plant uptake and 
breakdown of these chemicals by soil microbes.  A specific guide for chemical application by 
landscape maintenance personnel will be a beneficial tool to help avoid contamination of 
groundwater resources.   
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Specific design plans will be determined during the permitting process when final designs are 
developed.  It is the intent of JDI to stipulate low impact development techniques as part of the 
general design guidelines.  The Best Management Practices (BMPs) will be very site specific and 
must be incorporated with the building and landscape design.  BMPs will be incorporated to 
minimize runoff volume and peak flow, minimize the quantity of pollutants in runoff or flows to 
groundwater, and maximize re-use of storm water for natural irrigation.  Specific BMPs will be 
reviewed as part of the application for the National Pollutant Discharge Elimination System 
(NPDES) permit which will be required prior to the County's issuance of a grading permit.  

Alternative 1 would result in the lowering of the density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces and the creation of more open space.  
However, roadway areas have increased by about 30 percent.  Storm runoff from proposed 
streets would therefore increase; thus requiring additional drainage facilities and possibly 
resulting in no net savings. 

4.10.6 Waste Wwater Facilities 

A North Kona Sewer Master Plan is being developed for the County of Hawai‘i Department of 
Environmental Management (DEM) to address future sewer improvements necessary to serve 
projected development in the North Kona region of the Island of Hawai‘i. This sewer master plan 
would then be used to develop an Implementation Study to support the establishment of an 
“Improvement District” for North Kona by the County Council (NKSMP 2006). Kona Kai Ola is 
being designed to be consistent with the North Kona Sewer Master Plan and will participate in 
any subsequent improvement district.  

The proposed development is located within the service area of the Kealakehe WWTP. The 
Kealakehe WWTP is a County owned and operated wastewater treatment plant which has been 
in operation since March 1993. The WWTP currently receives about 1.8 million gallons of 
wastewater per day and treats it to R-2 reuse level. The Kealakehe WWTP has a design capacity 
of 5.3 million gallons per day (mgd) when operating all five of its lagoons. This capacity is 
considered the 20-year design which was initiated in year 2000. A sixth lagoon was included in 
the original design but was never constructed. The space for the sixth lagoon remains vacant and 
undeveloped. Activating the sixth lagoon increases plant capacity to 7.8 mgd. (CP&E 2006) 

Wastewater is delivered to the WWTP through an existing 30-inch gravity sewer and 24-inch 
force main. The 30-inch sewer delivers wastewater from the mauka properties across Queen 
Ka‘ahumanu Highway, while the 24-inch force main transports wastewater from the Kailua-
Kona area. Wastewater is discharged into aerated lagoons. The effluent pump station receives the 
treated wastewater from the lagoons, treats it with chlorine, and pumps it into a temporary sump 
located across Queen Ka‘ahumanu Highway for overland disposal.  
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-8 

Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 

 



Kealakehe, North Kona District  Kona Kai Ola Final Environmental Impact Statement  
Island of Hawai‘i   Alternatives Analysis 

 

  Page 2-18 

Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 





 

 
 
 
 
 
July 23, 2007 
 
 
 
Zachary McClure 
73-4207 Eluna St. 
Kailua-Kona, HI 96740 
 
Dear Mr. McClure: 
 
Subject: Kona Kai Ola Draft Environmental Impact Statement 
  Response to Your Comments Received on February 5, 2007  
   
Thank you for your comments on the Kona Kai Ola Draft Environmental Impact 
Statement.  Our responses to your comments are based on paragraph designations. 
 
Paragraph 1 
 
The project includes community benefits and privately funded infrastructure 
development.  Kona Kai Ola includes crucial privately-funded infrastructure 
improvements, such as the marina, regional roadway and traffic circulation 
improvements, and improvements to the existing wastewater treatment plant.  Further, 
with the use of private funds, Jacoby Development, Inc. (JDI) will protect natural 
resources through the various measures that preserve and enhance the environment.  
Private funds will also be used in the development of community-oriented facilities such 
as parks, other recreational facilities, and public access.  Hence, Kona Kai Ola will bring 
in private investment for infrastructure improvements that would mitigate project impacts 
while serving the wider community.  
 
Paragraph 2 

The Fauna Impact Study, as summarized in Environmental Impact Statement (EIS) 
Section 7, found that it is not expected that the development of the proposed Kona Kai 
Ola property will have significant impacts on native avian or mammalian resources 
present within the North Kona District.  Further, Kona Kai Ola will provide additional 
habitat for shorebirds and some visiting seabirds through the establishment of a brackish 
water pond area suitable for avian fauna, including stilts, coots, and ducks. This is a 
positive impact and water features will constitute a managed ecosystem that will protect 
these species. 
 
Management of habitats within lagoons is a question of aquaria technology and fish 
husbandry.  The limiting criteria in aquaria is typically water quality, with habitat design 
more a matter of providing the correct physical habitat (sand, coral, rock, caves, etc.) in 
an ecologically balanced, aesthetically pleasing, fashion. The display type of animals 
has not been finalized at this time.  The superb water quality, and low turn overtime in 



 

 2 

the lagoons will preclude the necessity of filtration.  Professional aquarists and staff will 
manage the lagoon features and associated educational activities from the Marine 
Science offices adjacent to the upper lagoon. 

Paragraph 3 

A complete marine acoustics study was completed in response to comments received 
on the Draft Environmental Impact Statement (DEIS).  The report is included in Appendix 
T-2.  The model results showed that the noise levels in the developed scenario did not 
exceed the Level A impacts to marine mammals.  Level B impacts to marine mammals 
and sea turtles generally occur within a range of ten meters.  Although noise impacts 
may occur during blasting the new marina, these impacts could be greatly minimized by 
using good blasting practices.  These are addressed in detail in the EIS. 

A comparison between impacts related to the proposed project concept and impacts 
related to Alternative 1 indicates that a reduction in the acreage and number of slips in 
the marina, as well as the reduction in hotel and timeshare units, would generate less 
environmental, social and economic impacts.  Although positive economic impacts would 
be reduced, Alternative 1 can be considered as a preferable alternative because of 
reduced environmental impacts.  However, while it can be concluded that the 25-acre 
(400 slips) marina in Alternative 1 would be the preferred size, the Department of Land 
and Natural Resources (DLNR) agreement establishes the size of the marina at 45 
acres and 800 slips.  An amendment to the DLNR agreement is required in order to 
allow Alternative 1 to proceed.  Hence, selection of Alternative 1 is an unresolved issue 
at this time. 

The proposed marina is not only for ”an exclusive community at the expense of the local 
fishing and general community.”  The demand for additional boat slips and marina 
facilities originates from the local fishing and general community, and, in recognition of 
this community need, the State has initiated the effort to expand the harbor and marina 
facilities through the Kona Kai Ola project. 

The EIS has been revised to include information on the additional studies, and 
Attachment 1 contains Section 2, Alternatives Analysis. 

Your comment letter and this response are included in the Final Environmental Impact 
Statement.  We appreciate your participation in the environmental review process.   

Please submit a request to our office if you would like to receive a printed or electronic 
copy of the Final Environmental Impact Statement, or portions thereof. 
 
Sincerely, 

 
Dayan Vithanage, P.E., PhD. 
Director of Engineering 
 
cc: Office of Environmental Quality Control 
 State Department of Hawaiian Home Lands 
 Jacoby Development, Inc. 



Attachment 1 
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2 Alternatives Analysis 

In typical land development projects, the initial planning process includes the exploration of 
alternatives to development objectives. In the EIS process, these alternatives are presented with a 
disclosure of reasons for the dismissal of non-preferred alternatives. 

Kona Kai Ola does not follow this same pattern of alternatives evaluation. As discussed in 
Section 1.4, the proposed Kona Kai Ola project is the result of agreements between JDI and the 
State DLNR and DHHL.  The agreements and leases between the State and JDI stipulate the 
parameters of development for this site in terms of uses, quantities and size of many features, 
resulting in a limited range of land uses. Unlike a private property project, JDI is required to 
meet the criteria outlined in the agreements, thereby affording less flexibility in options and uses. 
From the developer’s perspective, the agreements must also provide sufficient flexibility to allow 
for a development product that responds to market needs and provides a reasonable rate of return 
on the private investment.  

The agreements between JDI and DLNR specify that the proposed harbor basin is to be 45 acres 
and accommodate 800 slips.  This development proposal is the subject of this EIS.  In response 
to DEIS comments, additional water quality studies and modeling were conducted.  These 
studies determined that the water circulation in a 45-acre 800-slip marina would be insufficient 
to maintain the required standard of water quality.  The models of water circulation suggest that 
a new 25-acre harbor basin could successfully maintain required water quality in the new harbor.  
Comments on the DEIS from DLNR, from other government agencies, the neighbors and the 
general community also called for the consideration of alternatives in the EIS, including a project 
with a smaller harbor basin and less density of hotel and time-share units.   

In response to these comments on the DEIS, three alternatives are evaluated in this Final EIS and 
include Alternative 1, which is a plan with a 25-acre 400-slip harbor basin including a decrease 
in hotel and time-share units; Alternative 2, which is an alternative that had been previously 
discussed but not included in the proposed project, that includes an 800-slip harbor and a golf 
course; and Alternative 3, the no-project alternative.  Each alternative is included in the EIS with 
an evaluation of their potential impacts.  These project alternatives are presented to compare the 
levels of impacts and mitigation measures of the proposed project and alternative development 
schemes pursuant to requirements set forth in Chapter 343, HRS. 

JDI is required to provide a new marina basin not less than 45 acres and a minimum of 800 new 
boat slips. Further, the agreements provide the following options for land uses at the project site:  

�Golf Course 

�Retail Commercial Facilities 

�Hotel Development Parcels 

�Marina Development Parcels 

�Community Benefit Development Parcels 
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JDI is not pursuing the golf course option and is proposing instead to create various water 
features throughout the project site. All other optional uses have been incorporated in Kona Kai 
Ola.  

2.1 Project Alternatives 

2.1.1 Alternative 1: 400-Slip Marina 

Studies conducted in response to DEIS comments found the construction and operation of an 
800-slip marina may significantly impact the water quality within the marina and along the 
shoreline.  Specifically, the Harbor Water Quality Modeling Study, as contained in Appendix U, 
found that the water circulation in a 45-acre 800-slip harbor was insufficient to maintain an 
acceptable level of water quality.  Further, the existing harbor channel, which would serve both 
the existing and new harbors, could not adequately serve the increased boat traffic generated by 
an 800-slip marina during peak traffic.  Mitigation measures to accommodate peak boat traffic 
included the widening of the existing channel, an action that would entail a complex process of 
Federal and State approvals and encounter significant environmental concern.  

Concerns related to the proposed density of hotel and time-share units were also expressed in 
comments to the DEIS from members of the public, neighbors to the project site, especially the 
Kaniohale Community Association, and government agencies.  Common themes in DEIS 
comments were related to impacts regarding traffic, project requirements of potable water and 
infrastructure systems, including sewer, drainage, utility and solid waste systems, and 
socioeconomic impacts.    

In response to the water quality study results, and to the DEIS comments, an alternative plan was 
developed with a smaller marina with less boat slips, and a related decrease in hotel and time 
share units.  Illustrated in Figure G, Alternative 1 reflects this lesser density project, and features 
a 400-slip marina encompassing 25 acres.  For the purposes of the Alternative 1 analysis, JDI 
assumed 1,100 time-share units and 400 hotel rooms.  Project components include: 

� 400 hotel units on 34 acres   

� 1,100 time-share units on 106 acres  

� 143 acres of commercial uses 

� 11 acres of marina support facilities 

� 214 acres of parks, roads, open spaces, swim lagoons and community use areas 

In addition, Alternative 1 would include the construction of a new intersection of Kealakehe 
Parkway with Queen Ka‘ahumanu Highway, and the extension of Kealakehe Parkway to join 
Kuakini Highway to cross the lands of Queen Lili‘uokalani Trust, and connecting with Kuakini 
Highway in Kailua-Kona.  This is a significant off-site infrastructure improvement and is 
included in the agreements between the State and JDI. 
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Like the proposed project, Alternative 1 would have a strong ocean orientation, and project 
components that support this theme would include various water features including seawater 
lagoons and a marine science center.  The new Alternative 1 harbor would include a yacht club, 
fishing club, a canoe park, and a cultural park with a focus on Hawaiian maritime cultural 
heritage of the voyaging canoe.  The coastal area would be protected with a shoreline park with 
trails and public access parking for walking and shoreline fishing, and a cultural park 
surrounding the heiau, the cultural sites and ‘Alula for community use.  Additional Alternative 1 
community areas would include facilities and space for community use, including programs of 
the Kona Kai Ola Community Foundation, which supports community programs in health care, 
culture, education, and employment training for the local community, especially to native 
Hawaiians.  Like the original proposed plan, Alternative 1 includes 40 percent of the land in 
parks, roads, open spaces, swim lagoons and community use areas.   

2.1.2 Alternative 2: Golf Course Feature 

Alternative 2 was among the alternatives discussed at a community charrette in September 2003.  
It includes a golf course, which is a permitted use in the DLNR agreement and DHHL lease.   As 
Figure H illustrates, an 18-hole championship golf course would occupy 222 acres on the 
southern portion of the project site.  As with the proposed project, Alternative 2 includes an 800-
slip marina on a minimum of 45 acres. 

To support the economic viability of the project, other Alternative 2 uses include: 

� Golf course clubhouse on three acres 

� 1,570 visitor units on 88 acres fronting the marina 

� 118 acres of commercial uses 

� 23 acres of community uses 

Community uses in Alternative 2 include an amphitheater, a canoe facilities park, a community 
health center, a Hawaiian cultural center and fishing village, a marine science center and 
employment training center.  The sea water lagoon features contained in the proposed project 
and Alternative 1 are not included in this alternative. 

2.1.3 Alternative 3: No Action 

In Alternative 3, the project site would be left vacant, and the proposed marina, hotel and time-
share facilities, commercial and marina industrial complexes, and community-oriented uses 
would not be realized.  

The economic viability and sustainability of the project is determined by the density and uses 
proposed. Because JDI is obligated to develop an 800-slip marina for the State, complete road 
improvements, and provide various public enhancement features at its own expense, the density 
proposed for the income generating features of the development must be sufficient to provide an 
acceptable level of economic return for JDI. The market study, which is discussed in Section 4.6, 
reviewed various development schemes and determined that the currently proposed density and 
mix is the optimum to meet the anticipated financing and development cost obligations for the 
public features associated with the development. 
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2.2 Alternatives Analysis 

As discussed in Section 2.1, the proposed Kona Kai Ola project (also referred to as “proposed 
project”) is defined by development requirements related for a marina and the related uses that 
would be needed to generate a reasonable rate of return that covers development costs.   

Beginning with Section 2.2.1, the alternative development concepts are comparatively assessed 
for potential impacts that may reasonably be expected to result from each alternative. Following 
is an overview of the primary observations of such assessment. 

Alternative 1 includes half of the State-required boat slips and 60 percent of the proposed hotel 
and time-share units and, due to the decreased density, this alternative would generate 
significantly less environmental and socio-economic impacts.  A harbor water quality model 
found the reduction of the volume of the new marina basin by about half (approximately 25 
acres) significantly improved the water circulation and quality.  Further, the reduced number of 
boat slips would generate less boat traffic, thereby reducing congestion and the need to mitigate 
impacts further by the widening of the existing harbor channel.   

A project with fewer hotel and time-share units and increased commercial space with a longer 
(14 years) absorption period would change the mix of employment offered by the project, and 
slightly increase the overall employment count.  The public costs/benefits associated with 
Alternative 1 would change, compared to the proposed project, with a general increase in tax 
collections, and a general decrease in per capita costs.  Detailed discussion of Alternative 1 
potential economic impacts are provided in Section 4.6.6.  Comparisons of levels of impact are 
presented throughout this FEIS. 

While this analysis might indicate that the 25-acre marina in Alternative 1 would be the more 
prudent choice, the DLNR agreement establishes the minimum size and slip capacity of the 
marina at 45 acres and 800 slips, respectively.  Amendments to the DLNR agreement would be 
required in order to allow Alternative 1 to proceed as the preferred alternative.  Hence, selection 
of the preferred alternative is an unresolved issue at the writing of this FEIS.   

Alternative 2, the golf course alternative, was not previously considered to be the preferred 
alternative primarily because market conditions at the time of project development might not 
likely support another golf course.  Further, DHHL has a strategy goal to have more revenue-
generating activities on the commercial lease lands within the project area.  In addition, concerns 
have been expressed as to environmental impacts of coastal golf courses, including the potential 
adverse impact on Kona’s water supply if potable water is used for golf course irrigation.   
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While Alternative 3, the no-project alternative, would not generate adverse impacts related to 
development of these lands associated with the construction and long-term operations, it would 
also not allow for an expanded public marina that would meet public need and generate income 
for the public sector.  Further, the no-project alternative would foreclose the opportunity to create 
a master-planned State-initiated development that would result in increased tax revenue, 
recreation options and community facilities.  Crucial privately-funded improvements, such as the 
marina, regional roadway and circulation improvements, and improvements to the existing 
wastewater treatment plant, would not be implemented. Private funds toward the development of 
community-oriented facilities such as parks, other recreational facilities, and public access would 
not be contributed.  

Hence, the only valid alternative to the proposed project is the no-action alternative. In this 
alternative, the project site would be left vacant, and the proposed marina, hotel and time-share 
facilities, commercial and marina industrial complexes, and community-oriented uses would not 
be realized.  

The no-project alternative would therefore not generate adverse impacts associated with the 
construction and long-term operations would not occur.  

Likewise, the creation of a master-planned state-initiated development, resulting in increased 
employment, tax revenue, recreation options and community facilities, would not be created. 
Privately-funded improvements, such as the marina, regional roadway and circulation 
improvements, and improvements to the existing wastewater treatment plant, would not be 
implemented. Private funds toward the development of community-oriented facilities such as 
parks, other recreational facilities and public access would not be contributed.  

Further, the creation of revenue-producing businesses on the DHHL property to fund homestead 
programs would not occur, resulting in fewer potential benefits for Hawaiians.   

Hence, the agreements and leases between the State and JDI indicate that the no-action 
alternative is not in the public interesthas been rejected at this time. 

2.2.1 Impact Comparison 

Grading and Excavation 

The proposed project requires grading and excavation.  Both actions may impact groundwater 
due to rainfall runoff during construction.  Alternative 1 would require a significantly smaller 
excavation for the marina basin and would therefore carry a lesser risk of potential adverse 
effects on water quality.  Alternative 2 would require the same basin excavation as the proposed 
project, and would also include extensive grading and filling to build the golf course, the latter of 
which would generate additional impacts.  Alternative 3 would result in no change to the 
geography, topography and geology. 

Further discussion on grading and excavation is contained in Section 3.3. 
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Natural Drainage 

Most precipitation infiltrates into the porous ground at the site, and no significant sheet flow is 
likely. Alternative 1 would generate similar levels of impacts on natural drainage as those of the 
proposed project and thus require similar mitigation measures.  The golf course in Alternative 2 
would not be as porous since the site would be graded, soil would be placed, and grass and other 
landscaping would be grown.  Sheet flow and runoff can occur on a golf course, and drainage 
patterns might change.  Alternative 3 would result in no change to the existing natural drainage 
pattern.  Further discussion on natural drainage is contained in Section 3.4. 

Air Quality 

Air quality will be affected by construction activities, as well as pollutants from vehicular, 
industrial, natural, and agricultural sources.  Alternative 1 would generate less construction air 
quality impacts than the proposed project due to the reduced amount of intensive groundwork 
associated with the smaller marina basin and fewer long-term impacts by reducing traffic 35 and 
40 percent during, respectively, AM and PM peak traffic times.  Construction of Alternative 2 
would result in fugitive dust and exhaust from equipment and is expected to generate the same 
level of air quality impact as the proposed project.  Alternative 3 would result in no change to 
existing air quality.  Further discussion on air quality is contained in Section 3.5. 

Terrestrial Environment 

To provide additional habitat for shorebirds and some visiting seabirds, the project proposes to 
construct a brackishwater pond area suitable for avian fauna, including stilts, coots and ducks.  
While habitat expansion is beneficial, there is also a possibility that these species may be 
exposed to activity that may harm them.  Alternative 1 would not include a brackish water pond, 
but will include 5 acres of seawater features, which is 74 percent less than the 19 acres of 
seawater features in the proposed project.  While this would reduce beneficial impacts, it would 
also decrease exposure to potentially harmful activity.  Alternative 2 does not include the 
brackish water pond features, but would include drainage retention basins that would attract 
avian fauna and expose them to chemicals used to maintain golf course landscaping.  While 
Alternative 3 would result in no increase in potentially harmful activity, it would also not provide 
additional habitat for avian fauna.  Further discussion on the terrestrial environment is contained 
in Section 3.7. 

Groundwater 

Groundwater at the project site occurs as a thin basal brackish water lens.  It is influenced by 
tides and varies in flow direction and salt content.  The existing Honokōhau Harbor acts as a 
drainage point for local groundwater.  Any impact to groundwater flow from the proposed harbor 
is likely to be localized.  The proposed marina basin will not result in any significant increase in 
groundwater flow to the coastline, but rather a concentration and redirection of the existing flows 
to the harbor entrance.   
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There will be differences in the flow to the marina entrance between the proposed project and 
Alternative 1.  Alternative 1, being smaller in size, will have less impact on groundwater flow 
than the proposed marina.  Alternative 2 will have a similar impact to groundwater quality as the 
proposed project.  Alternative 2 may also impact water quality by contributing nutrients and 
biocides to the groundwater from the golf course.  Alternative 3 would result in no change in 
existing groundwater conditions.  Further discussion on groundwater is contained in Section 
3.8.1. 

Surface Water 

There are no significant natural freshwater streams or ponds at the site, but there are brackish 
anchialine pools.  Surface water at the project site will be influenced by rainfall.  Runoff 
typically percolates rapidly through the permeable ground.  The proposed project will include 
some impermeable surfaces, which together with building roofs, will change runoff and seepage 
patterns.   

Alternative 1 is a lower density project that is expected to have proportionally less impact on 
surface water and runoff patterns and less potential impact on water quality than the proposed 
project.  Alternative 2 would have more impact on surface water quality than the proposed 
project due to fertilizers and biocides carried by runoff from the golf course.  Alternative 3 
would result in no change to surface water conditions.  Further discussion on surface water is 
contained in Section 3.8.2. 

Nearshore Environment and Coastal Waters 

The potential adverse impacts to the marine environment from the proposed project are due to 
the construction of an 800-slip marina and the resulting inflow of higher salinity seawater and 
inadequate water circulation, both of which are anticipated to impair water quality to the extent 
of falling below applicable standards.  One possible mitigation measure is to significantly reduce 
the size of the marina expansion.   

The reduced marina size (from 45 to 25 acres) and reduced lagoon acreage in Alternative 1 are 
expected to result in a proportionate reduction in seawater discharging into the new harbor and 
increased water circulation.  Alternative 2 includes the same marina basin size and is therefore 
subject to the same factors that are expected to adversely affect water quality.   

In the existing Honokōhau Harbor, water quality issues focus on the potential for pollutants, 
sediments, mixing and discharge into the nearshore marine waters. Before the harbor was 
constructed, any pollutants entrained within the groundwater were believed to have been diffused 
over a broad coastline. 

The water quality in the proposed harbor depends on several components.  These include 
salinity, nutrients, and sediments that come from the ocean, rainfall runoff, water features with 
marine animals, and dust.  The smaller project offered as Alternative 1 is expected to produce a 
reduced amount of pollutants and reduce the risk of adverse impact upon water quality.   
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It is notable that the 45-acre marina basin planned in the proposed project and Alternative 2 only 
becomes viable from a water quality impact standpoint if the additional brackish groundwater 
inflow into the new marina exceeds 60 mgd.  The resulting flushing from such inflow would be 
expected to better maintain water quality.  However, it is unclear whether 60 mgd of brackish 
groundwater would be available.  As proposed in Alternative 1, reduction of the volume of the 
new marina basin by 45 percent will significantly improve the flushing and water quality because 
the lower volume can be flushed by the available groundwater flow.   

In addition, there could be higher rainfall runoff from the Alternative 2 golf course into the 
harbor, because the grassed golf course will be less porous than the natural surface.  The golf 
course will also require relatively high levels of fertilizer, biocides, and irrigation, all of which 
could contribute to adverse water quality impacts. 

Further discussion on nearshore environment and coastal waters is contained in Section 3.9.1. 

Anchialine Pools 

Anchialine pools are located north of Honokōhau Harbor, and south of the harbor on the project 
site.  The marine life in these pools is sensitive to groundwater quality, and changes due to 
construction and operation of the project could degrade the viability of the pool ecosystem.  In 
the southern complex, 3 anchialine pools with a combined surface area of 20m2 would be 
eliminated due to the harbor construction in the proposed project and Alternatives 1 and 2.   

Predicting the extent of change in groundwater flow is difficult if not impossible even with 
numerous boreholes and intense sampling. The actual flow of groundwater towards the sea is 
minimal today, and tidal measurements show that tide fluctuations represent more than 90 
percent in actual harbor tides. The fluctuations occur simultaneous with the ocean/harbor tide, 
which indicate a vertical and horizontal pressure regime between bore hole 6 and the ocean and 
harbor.  Hence, the tides alone create a mixing system that increases salinity, as the flow 
approaches the point of discharge which will be either the channel or the shore.  Another factor 
that could influence groundwater quality is the increased local recharge from irrigation between 
the channel and shore.  This will add fresh water to the lens locally but is not quantified at this 
time.  

Quantification of these impacts, including the flow of groundwater through each pond, is 
therefore extremely difficult.  The shallow lavas are of the pahoehoe type and have a relatively 
high horizontal permeability. In surface depressions or undulations, the pahoehoe lavas have a 
tendency to lose vertical permeability from sedimentation thus restricting water exchange within 
the individual pools. This is normally reflected in both the salinity and temperature and this 
information has been adequately studied in the pools.  

Changes in groundwater quality may or may not impact biological communities in the anchialine 
and estuarine environment. In either case, it is important to understand these relationships to 
effectively manage the resource.  If there is significant deviation from the baseline especially in 
regard to nutrients, pathogens, and toxins, a mitigation plan to determine the cause and take 
decisive appropriate action will be implemented.   
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Due to the uncertainty of changes in groundwater flow and quality due to marina construction, 
the variability in impacts between the proposed project and Alternatives 1 and 2 is unknown at 
this time.  Alternative 3 would result in no change in groundwater flow.  While this would 
eliminate the potential for adverse impacts, Alternative 3 would also continue the pattern of 
existing degradation related to human activity and the introduction of alien species.  Further 
discussion on anchialine pools is contained in Section 3.9.2. 

Marine Fishing Impacts 

The proposed marina will increase the number of boats in the area and it is reasonable to assume 
that a portion of these new boats will engage in fishing activities.  The increase in boats in the 
area would be primarily related to the marlin and tuna / pelagic fishery, coral reefs due to 
extractive fisheries, and SCUBA activities.  The pressure on fish and invertebrate stocks is 
expected to increase with or without the marina.  Harbor expansion provides the opportunity to 
address existing conditions to consolidate, focus, and fund management and enforcement 
activities at one location. 

Compared to the proposed project, Alternative 1 would result in a 21 percent decrease in boat 
traffic, thereby lessening the potential for marine fishing impacts.  The level of impacts in 
Alternative 2 would be similar to that of the proposed project.  Alternative 3 would result in no 
change in existing marine fishing conditions, and no opportunity to address already existing 
pressure on fish and invertebrate stocks.  Further discussion on marine fishing impacts is 
contained in Section 3.9.3. 

Cultural and Archaeological Resources 

The proposed project will integrate cultural and archaeological resources in the overall 
development.  Archaeological sites recommended for preservation will be preserved, and cultural 
practices will be encouraged.  Kona Kai Ola includes a canoe park, and a cultural park with a 
focus on Hawaiian maritime cultural heritage of the voyaging canoe.  Proposed is a 400-foot 
shoreline setback that would serve as a buffer between the ocean and developed areas.  This 
coastal area would be protected with a shoreline park with trails and public access parking for 
walking and shoreline fishing, and a cultural park surrounding the heiau, the cultural sites and 
‘Alula for community use.   

Alternative 1 would contain all of the cultural archaeological features and the shoreline setback 
area would be 400 feet in the northern portion of the site and increase to 600 feet in the southern 
portion.  Alternative 2 would preserve cultural and archaeological resources, but does not include 
a 400-foot shoreline setback.  Alternative 3 would result in no change to existing cultural and 
archaeological resources and no addition of cultural and community facilities and activities.  
Further discussion on cultural and archaeological resources is contained in, respectively, 
Sections 4.1 and 4.2. 
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Noise 

Project-generated noise is due to construction equipment and blasting, boats, marina activities, 
vehicle traffic, and the Kealakehe Wastewater Treatment Plant operations.  Alternative 1 would 
generate less noise impacts due to reduced construction activities, fewer boats, less traffic and 
less on-site activity.  Alternative 2 would also generate less noise due to reduced traffic and less 
on-site activity, but noise related to the excavation of the marina basin and an increase in the 
number of boats would be similar to that of the proposed project. Further discussion on noise 
impacts is presented in Section 4.4. 

Socioeconomic Impacts 

The proposed project will generate an increase in de facto population of an estimated 5,321 
persons due to the increase in hotel and time-share units.  The estimated de facto population 
increase in Alternative 1 is 37 percent less, at 3,363 persons, than the proposed project.  The de 
facto population increase in Alternative 2 is similar to Alternative 1. 

Employment in the commercial components will nearly double in Alternative 1, from a stabilized 
level of 1,429 full-time equivalent (FTE) positions in the proposed project to 2,740 in the 
Alternative 1.  

Under Alternative 1, the total operating economic activity at Kona Kai Ola will increase due to 
the added commercial space more than off-setting the fewer visitor units, moving upward from 
$557.6 million per year to circa $814.3 million annually. The total base economic impact 
resulting from development and operation of Alternative 1 will similarly be higher by between 
35 and 45 percent than that of the proposed project.  

Alternative 1, which has a reduced marina size of 25 acres, and fewer hotel and time-share units, 
would have a meaningful market standing, create significant economic opportunities, and 
provide a net benefit to State and County revenues.  From a market perspective, a smaller Kona 
Kai Ola would still be the only mixed use community in the Keahole to Kailua-Kona Corridor 
offering competitive hotel and time-share product.   

The estimated absorption periods for marketable components of Alternative 1 are generally 
shorter than those for the same components in the proposed project.  Marina slips under 
Alternative 1 are estimated to be absorbed within 2 years after groundbreaking, as compared 
with 9 years for absorption of slips in the proposed project.  Hotel rooms under Alternative 1 are 
estimated to be absorbed within 4 years after groundbreaking, as compared with 7 years under 
the proposed project.  Time-share units would be absorbed within 10 years under Alternative 1, 
while 15 years are projected under the proposed project.  Due to the planned increase in 
commercial facilities under Alternative 1, the absorption period of commercial space is estimated 
at 14 years, as compared with 8 years for absorption of such facilities under the proposed project. 

The State and County will still both receive a net benefit (tax receipts relative to public 
expenditures) annually on a stabilized basis under the Alternative 1. The County net benefits will 
be some $12.2 million per year under the Alternative 1 versus $14.9 million under the proposed 
project. The State net benefits will increase under the Alternative 1 to about $37.5 million 
annually, up substantially from the $11.4 million in the proposed project.  
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Due to the lower de facto population at build-out, the effective stabilized public costs for both 
the State and County will decline meaningfully under the Alternative 1, dropping from $7.7 
million annually for the County and $36.5 million for the State, to $4.9 million and $23 million 
per year, respectively.  

Alternative 3 would result in no increase in de facto population and improvement to economic 
conditions.  Further discussion on social and economic impacts are contained in, respectively, 
Sections 4.5 and 4.6. 

Vehicular Traffic 

The proposed project will impact the nearby road network that currently is congested during 
peak traffic times.  The proposed project includes roadway improvements that would reduce the 
impact and improve roadway conditions for the regional community.   

Alternative 1 includes the same roadway system improvements as the proposed project, yet 
would reduce vehicular traffic by 35 percent when compared to the proposed project.  
Alternative 2 would have similar traffic conditions and roadway improvements as Alternative 1.  
Alternative 3 would result in no increase in traffic and no roadway improvements.  

Marina Traffic Study 

The increase in boat traffic due to the proposed 800-slip marina would cause entrance channel 
congestion during varying combinations of existing and new marina peak traffic flow.  Worst 
case conditions of active sport fishing weekend and summer holiday recreational traffic result in 
traffic volumes exceeding capacity over a short afternoon period.  Mitigation to address boat 
traffic in the proposed project include widening the entrance channel, traffic control, 
implementation of a permanent traffic control tower, or limiting vessel size. 

Alternative 1 would result in a 21 percent reduction in boat traffic congestion under average 
existing conditions and ten percent reduction during peak existing conditions.  The reduction to 
400 slips also reduces the impacts of congestion at the entrance channel, thereby reducing the 
need for any modifications to the entrance channel.   

Alternative 2 would have the same level of boat traffic as the proposed project.  Alternative 3 
would not meet the demand for additional boat slips and would not generate additional boat 
traffic.  Further discussion on marina traffic is contained in Section 4.8.  

Police, Fire and Medical Services 

The proposed project will impact police, fire and medical services due to an increase in de facto 
population and increased on-site activity.  Alternatives 1 and 2 would have similar levels of 
impact as the proposed project due to increased on-site activity.  Further discussion on police, 
fire and medical services are contained, respectively, in Sections 4.10.1, 4.10.2 and 4.10.3. 

Drainage and Storm Water Facilities 

The proposed project will increase drainage flows, quantities, velocities, erosion, and sediment 
runoff.   
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Alternative 1 involves a reduction of the project density that would reduce storm runoff from the 
various land uses due to a reduction in impervious surfaces associated with hotel and time-share 
development and to the creation of more open space.  However, roadway areas will increase by 
about 30 percent in Alternative 1.  Storm runoff from proposed streets would therefore increase; 
thus requiring additional drainage facilities and possibly resulting in no net savings.  The golf 
course in Alternative 2 may also change drainage characteristics from those of the proposed 
project and may not reduce impacts.  Alternative 3 would result in no change in existing 
conditions and no improvements to drainage infrastructure.  Further discussion on drainage and 
storm water facilities is contained in Section 4.10.5 

Wastewater Facilities 

The proposed development is located within the service area of the Kealakehe WWTP and a 
sewer system will be installed that connects to the WWTP.  The sewer system will be comprised 
of a network of gravity sewers, force mains, and pumping stations which collect and convey 
wastewater to the existing Kealakehe WWTP.  Project improvements will incorporate the usage 
of recycled / R1 water.  Improvements implemented by the proposed project will also 
accommodate the needs of the regional service population. 

Alternative 1 would generate approximately 10 percent less wastewater flow than the proposed 
project.  Wastewater flow in Alternative 2 is undetermined.  Alternative 3 would result in no 
additional flow, as well as no improvements that will benefit the regional community.  Further 
discussion on wastewater facilities is contained in Section 4.10.6. 

Potable Water Facilities 

The proposed project average daily water demand is estimated at 1.76 million gallons per day.  
Existing County sources are not adequate to meet this demand and source development is 
required.  The developer is working with DLNR and two wells have been identified that will 
produce a sustainable yield that will serve the project.  These wells will also serve water needs 
beyond the project. 

Alternative 1 would result in net decrease of about five percent of potable water demand. 
Alternative 2 may have a lower water demand than the proposed project as long as potable water 
is not used for irrigation.  Alternative 3 would result in no additional flow, as well as no source 
development that will benefit the regional community.  Further discussion on potable water 
facilities is contained in Section 4.10.8. 

Energy and Communications 

Regarding Alternative 1, preliminary estimates for electrical, telecommunications, and cable 
resulted in a net demand load that remains similar to the proposed project.  Further discussion on 
energy and communications is contained in Section 4.10.9.1. 
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The proposed project will increase the demand for electrical energy and telecommunications.  
The demand would be reduced in Alternative 1 because the number of boat slips and units would 
decrease.  Similarly, Alternative 2 would have fewer units than the proposed project and 
therefore reduce energy demands.  Further reduction in energy demand for either alternative 
could be achieved by using seawater air conditioning (SWAC) and other energy reduction 
measures, as planned by the developer.  Further discussion on energy and telecommunications is 
contained in Section 4.10.9.2. 

Water Features and Lagoons 

The proposed project includes a brackishwater pond, lagoons, and marine life exhibits supplied 
by clean seawater.  The water features in Alternative 1 would significantly decrease by 74 
percent from 19 acres in the proposed project to five acres in Alternative 1.  This decrease in 
water features would result in a corresponding decrease in water source requirements and 
seawater discharge.  Alternative 2 does not include the seawater features.  Alternative 3 would 
result in no additional demand for water source requirements and seawater discharge. 

2.2.2 Conformance with Public Plans and Policies 

State of Hawai‘i 

Chapter 343, Hawai‘i Revised Statutes 

Compliance with this chapter is effected, as described in Section 5.1.1 in regard to the proposed 
project and the alternatives discussed. 

� State Land Use Law, Chapter 205, Hawai‘i Revised Statutes 

The discussion in Section 5.1.2 is directly applicable to Alternative 1, the proposed 
project.  Alternative 1 will involve a setback of 400 feet that increases to 600 feet along 
the southern portion of the project site’s shoreline area.  Alternative 2 does not provide 
for such a setback, but may still require approvals from DLNR for cultural, recreational, 
and community uses and structures within the Conservation district. 

� Coastal Zone Management Program, Chapter 205A, Hawai‘i Revised Statutes 

Recreational Resources: 

In addition to the discussion of consistency with the associated objective and policies, as 
described in Section 5.1.3, the reduction from the proposed project’s 800-slip marina to a 
400-slip marina under Alternative 1 will still expand the region’s boating opportunities 
and support facilities.  The existing harbor entrance will still be utilized under this 
alternative; however, potential risks relating to boat traffic and congestion in the marina 
entrance area will be reduced significantly.  The 400-600 foot shoreline setback, public 
parks, trails, cultural areas, community facilities, and marine science center remain 
important recreational components under Alternative 1.   
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Alternative 2 includes a golf course component, which would add a more passive 
recreation to the active and social components, such as boating, fishing, swimming, trails, 
walkways, parks, marine life, educational and interactive areas that are also part of the 
project.  The golf course would enhance the range of leisure and recreational 
opportunities offered at Kona Kai Ola. 

Alternative 2, like the proposed project, will expand the region’s boating opportunities 
and support facilities through its 800-slip marina.  However, the potential adverse 
impacts of increased boat traffic from the size of the marina are significant enough to 
offset the benefits of increased boating opportunities. 

Coastal Ecosystems: 

The discussion in Section 5.1.3 is directly applicable to Alternative 1. 

Alternative 1 not only reduces the number of slips proposed by 50 percent, but it also 
reduces the size of the marina from 45 acres to 25 acres.  The 25-acre marina will 
increase the body of water within the existing harbor, but to a significantly lesser extent 
than the proposed project’s estimated increase, which is also applicable to the 45-acre 
size that is proposed for the marina under Alternative 2. 

The findings of the Harbor Water Quality Modeling Study conclude that a reduction in 
the size of the harbor expansion is an alternative that will mitigate the risk of significant 
impacts upon water quality within the marina and existing harbor.  Accordingly, the 
reduction in both the number of slips and the size of the marina basin under Alternative 1, 
in combination with proper facilities design, public education, and enforcement of harbor 
rules and regulations, would result in fewer long-term impacts to water quality and 
coastal ecosystems.  Short-term (construction-related) impacts would likely remain the 
same although the reduction in the total acreage of excavation is expected to result in a 
shorter duration of such impacts. 

In addition to its 800-slip marina and potential adverse impacts upon water quality and 
the marine environment, Alternative 2 includes a golf course component, which has the 
potential to impact coastal ecosystems by increasing the nutrient loading in surface runoff 
and groundwater and also by introducing pesticides, herbicides, and other chemicals 
common in golf course use and management into the nearshore waters surrounding the 
project site.  

Economic Uses 

Although reduced in the number of slips, the smaller marina under Alternative 1 will 
nevertheless serve public demand for more boating facilities in West Hawai‘i and is 
consistent with the objective and policies and discussion set forth in Section 5.1.3.  The 
economic impacts of Alternative 2, while comparable to those of the proposed project’s 
marina development, are notably marginal as to the golf course component, based on the 
marketability analysis that indicates a condition of saturation within the region. 
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Coastal Hazards 

The discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Tsunami risks mainly affect the large shoreline setback area that is proposed for the 
project and Alternative 1.  Alternative 2 projects a transient accommodation site that is 
partially within the tsunami hazard zone and thus carries a higher hazard risk.  However, 
the essential requirement for these alternatives, as well as the proposed project, is a well-
prepared and properly implemented evacuation plan. 

Beach Protection 

Discussion and considerations set forth in Section 5.1.3 are also applicable to 
Alternatives 1 and 2 and indicate compliance with the objective and policies addressed.  
Alternative 1 and, to a lesser extent, Alternative 2, will retain the shoreline area in its 
natural condition.   

Similar to the proposed project, Alternative 1 provides for a shoreline setback of 
considerable width within which no structure, except for possible culturally-related 
structures, would be allowed.  Alternatives 1 and 2 will thus be designed to avoid erosion 
of structures and minimize interference with natural shoreline processes.   

Marine Resources 

The discussion in Section 5.1.3 is also applicable to Alternative 1 which is described to 
be an alternative that is specifically projected to mitigate anticipated adverse impacts on 
water quality and the marine environment that might otherwise result from the original 
harbor design and scale, which is also incorporated in Alternative 2 .  The reduced marina 
size under Alternative 1 is projected to meet water quality standards and enable greater 
compliance with the objective and policies addressed in this section.  

Alternative 2 includes a golf course component and thus the potential to adversely impact 
marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides, and other chemicals common in golf 
course use and management into the nearshore waters surrounding the project site. 
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Hawai‘i State Plans, Chapter 226, Hawai‘i Revised Statutes 

Section 226-4 (State goals), 5 (Objectives and policies for population, and 6 (Objective and 
policies for economy in general):  

The discussion in Section 5.1.4 is applicable to Alternatives 1 and 2, in addition to the proposed 
project.  These development concepts generally conform to the goals, objectives, and policies set 
forth in these sections because they will provide some degree of economic viability, stability, and 
sustainability for future generations.  Kona Kai Ola will convert essentially vacant land into a 
mixed-use development with a distinctive marina and boating element, providing a wide range of 
recreational, business, and employment opportunities to the community. 

Section 226-8 Objective and policies for the economy – the visitor industry: 

Alternatives 1 and 2 will be consistent with the State’s economic objective and policies relating 
to the tourism industry for the same reasons that are discussed in regard to the proposed project 
in Section 5.1.4.  They will incorporate JDI’s commitment to sustainability principles in the 
planning and design of the development concepts in Alternatives 1 and 2.  Although the total 
hotel and time-share unit count is reduced to approximately 1,500 in Alternatives 1 and 2, the 
transient accommodations component of these alternatives will still further the State’s objective 
and policies for increased visitor industry employment opportunities and training, foster better 
visitor understanding of Hawai‘i’s cultural values, and contribute to the synergism of this mixed-
use project concept that addresses the needs of the neighboring community, as well as the visitor 
industry. 

Section 226-11 Objectives and policies for the physical environment: land-based, shoreline and 
marine resources: 

Alternative 1 is expected to involve less potential adverse impacts upon these environmental 
resources than the proposed project. Likewise, and Alternative 2 would have less adverse impact 
because of its reduction in the size of the marina and in the total hotel and time-share unit count.  
Alternative 1 carries less potential risk to water quality and related impacts upon the marine 
environment and anchialine pool ecosystems.  Although approximately three anchialine pools are 
expected to be destroyed, the great majority of pools will be preserved within and outside of the 
proposed 400-foot shoreline setback.   

The golf course component in Alternative 2 has the potential to impact marine resources by 
increasing the nutrient loading in surface runoff and groundwater and also by introducing 
pesticides, herbicides, and other chemicals common in golf course use and management into the 
marina basin and nearshore waters surrounding the project site.  It also has the potential to 
adversely affect the anchialine pools by introducing the chemicals into the pond systems. 

Section 226-12 Objective and policies for the physical environment: scenic, natural beauty, and 
historic resources: 

The discussion in Section 5.1.4 is directly applicable to Alternative 1 and describes the 
compliance with the objective and policies addressed. 
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The golf course component of Alternative 2 would create a park-like view that would potentially 
enhance the beauty of the project site and surrounding areas when considered in combination 
with the existing rugged natural beauty of the area. 

Just as with the proposed project, Alternatives 1 and 2 would also be designed to blend with the 
natural terrain and to honor and protect the cultural history, resources, and practices of these 
lands. 

Section 226-13 Objectives and policies for the physical environment: land, air and water quality: 

As stated above, because of the reduction in both the number of slips and the size of the marina 
basin, with proper facilities design, public education and enforcement of harbor rules and 
regulations, Alternative 1 is anticipated to cause fewer long-term impacts to water quality than 
either the proposed project or Alternative 2.  Based on the findings of the Harbor Water Quality 
Modeling Study, water quality resulting from a reduced marina basin size as proposed under 
Alternative 1 is expected to be similar to existing conditions. 

As previously noted, Alternative 2 has the potential to adversely impact water quality by 
increasing the nutrient loading in surface runoff and groundwater by introducing pesticides, 
herbicides and other chemicals common in golf course development and maintenance into the 
marina basin and nearshore waters surrounding the project site. 

Section 226-14 Objectives and policies for facility systems - general: 

Alternatives 1 and 2 will conform to the objective and policies of this section on the grounds that 
are discussed in regard to the proposed project in Section 5.1.4.  The master-planning and 
phasing of the project concepts under these alternatives will be coordinated with associated 
public and private infrastructural planning and related private and public infrastructural 
financing.  The cost of the marina construction and project-related infrastructure is to be borne 
by the developer, resulting in considerable savings for the public.  In addition, the projected lease 
revenue from these public lands will provide additional public benefits by establishing a revenue 
stream for capital improvements and maintenance of a range of State facilities.  

Section 226-15 Objectives and policies for facility systems - solid and liquid wastes: 

In addition to the developer’s commitment to sustainable development design, the project will 
involve upgrades to the County of Hawai‘i’s Kealakehe Wastewater Treatment Plant to meet 
current needs, as well as the project’s future needs.  This commitment is applicable to 
Alternatives 1 and 2, as well as the proposed project that is discussed in Section 5.1.4. 
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Section 226-16  Objectives and policies for facility systems – water: 

The discussion of water conservation methods and the need to secure additional potable water 
sources in Section 5.1.4 is also applicable to Alternative 1 and demonstrates conformity to the 
objective and policies for water facilities.  Alternative 2 involves greater irrigation demands in 
regard to its golf course component and greater potable water demands for human consumption 
than those for Alternative 1.  Alternative 2 is expected to face more serious challenges in 
securing adequate and reliable sources of water. 

Section 229-17  Objectives and policies for facility systems – transportation: 

Alternatives 1 and 2 will conform to this objective and policies because they will present water 
transportation opportunities, including the  possible use of transit water shuttles to Kailua-Kona, 
as described in regard to the proposed project in Section 5.1.4.  

Section 226-18  Objectives and policies for facility systems – energy: 

Alternatives 1 and 2 conform to these objective and policies through the use of energy efficient 
design and technology and commitment to the use and production of renewable energy to serve 
the project’s needs.  Solar energy production, solar hot water heating, and the use of deep cold 
seawater for cooling systems are currently identified as means of saving substantial electrical 
energy costs for the community and the developer. 

Section 226-23  Objectives and policies for socio-cultural advancement – leisure:   

Alternative 1 conforms to this objective and related policies for the reasons offered in Section 
5.1.4 in regard to the proposed project.  Alternative 1 will be of greater conformity with the 
policy regarding access to significant natural and cultural resources in light of the 400-600 foot 
shoreline setback that has been designed for this alternative. 

Although it does not propose the considerable shoreline setback that is planned for Alternative 1, 
Alternative 2 is consistent with this objective and related policies in incorporating opportunities 
for shoreline-oriented activities, such as the walking trails.  In addition, the golf course 
component adds a more passive recreation alternative to the active and social components, such 
as boating, fishing, swimming, trails, walkways, parks, marine life educational and interactive 
areas that are also part of the project.  The golf course would enhance the range of leisure and 
recreational opportunities offered at Kona Kai Ola.  

Section 226-25  Objectives and policies for socio-cultural advancement-culture: 

The discussion in Section 5.1.4 is relevant to Alternatives 1 and 2 and demonstrate their 
conformity the objective and policies of this section. 

Both alternatives involve the preservation and protection of cultural features that have been 
identified by the Cultural Impact Assessment and archaeological studies for the project area.  
Both provide for public shoreline access, and both will continue the policy of close consultation 
with the local Hawaiian community and cultural and lineal descendants in the planning of 
cultural resource preservation and protection. 
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Section 226-103  Economic priority guidelines: 

Alternatives 1 and 2 conform to these guidelines for the same reasons that are set forth in Section 
5.1.4.  They involve private investment in a public project that will create economic 
diversification through a mix of marina, industrial, commercial, visitor, and cultural facilities.  
This presents a wide range of entrepreneurial opportunities, long-term employment 
opportunities, and job training opportunities. 

Section 226-104  Population growth and land resources priority guidelines: 

As described in Section 5.1.4, the policy support for the proposed project also extends to the 
similar development concepts considered in Alternatives 1 and 2.  Those alternatives conform to 
the guidelines of this section because they involve an urban development under parameters and 
within geographical bounds that are supported by the County’s General Plan, a preliminary form 
of the Kona Community Development Plan, the County’s Keahole to Kailua Regional 
Development Plan, and the reality of being located along the primary commercial/industrial 
corridor between Keahole Airport and Kailua-Kona.  As with the proposed project, the 
development concepts of Alternatives 1 and 2 are essentially alternatives for the implementation 
and “in-filling” of the urban expansion area in North Kona. 
 
DHHL Hawai‘i Island Plan 

This 2002 plan projects DHHL’s Honokōhau makai lands for commercial use.  As compared to 
the proposed project and Alternative 2, Alternative 1 presents an expanded commercial 
component that provides greater compliance with the plan, while addressing certain 
beneficiaries’ concerns about the scale of the marina originally required in the Project.  
Alternative 2 also conforms to the recommended commercial uses in the makai lands but to a 
lesser degree than Alternative 1 because of its more limited commercial component.  Like the 
proposed project, its marina size and number of slips raise environmental issues, as more 
specifically discussed in Part 3, and community concerns.  

County of Hawai‘i General Plan 

HCGP Section 4 – Environmental Quality Goals, Policies and Courses of Action: 

Alternative 1 is consistent with this section.  It presents a reduction in both the number of slips 
and the size of the marina basin that, in combination with proper facilities design, public 
education and enforcement of harbor rules and regulations, would result in very few long term 
impacts to water quality.  Based on the findings of the Harbor Water Quality Modeling Study, 
water quality would remain similar to existing conditions. 
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Alternative 2 is the least consistent with this section.  In addition to the potential significant 
impacts of its 800 slip marina basin, its golf course component has the potential to adversely 
impact marine resources by increasing the nutrient loading in surface runoff and groundwater 
and also by introducing pesticides, herbicides and other chemicals common in golf course use 
and management into the nearshore waters surrounding the project site.  It also has the potential 
to adversely affect the anchialine pools beyond their current conditions by introducing such 
substances into the pool systems. 

HCGP Section 7 – Natural Beauty Goals and Policies: 

Alternative 2 conforms to some degree with this section.  Its golf course component would create 
a park-like view that would potentially enhance the beauty of the project site and surrounding 
areas when considered in combination with the existing rugged natural beauty of the area, as 
demonstrated in other makai golf courses within the region. 

HCGP Section 8 – Natural Resources and Shoreline: 

Alternative 1 is most consistent with the goals and policies of this section.  It would require 
considerably less marina excavation than the proposed project and Alternative 2 and would 
reduce the potential risk of long-term adverse impacts to water quality.  Based on the findings of 
the Harbor Water Quality Modeling Study, water quality would remain similar to existing 
conditions with the degree of reduction in marina basin size that is proposed under Alternative 1.  
This reduction is also expected to reduce potential impacts upon anchialine pools and their 
ecosytems, as well as shoreline and marine resources that are affected by water quality.  
Alternative 1 also retains the shoreline preservation and protection concepts that are proposed in 
and described for the Project. 

HCGP Section 10 – Public Facilities Goals and Policies: 

The discussion in Section 5.2.1. in relation to the proposed project is applicable to Alternatives 1 
and 2.  Improvements to public facilities are are integral to the Kona Kai Ola development.  The 
provision of additional boat slips and numerous road improvements, including a makai extension 
of Kuakini Highway south to Kailua-Kona are incorporated into plans for the project’s 
development.  In light of these elements, Alternatives 1 and 2 are consistent with the goals and 
policies of this section. 

HCGP Section 11 – Public Utility Goals, Policies: 

As with the proposed project, Alternatives 1 and 2 are consistent with the goals and policies of 
this section, based on the relevant grounds set forth in Section 5.2.1.  The developer is committed 
to design, fund, and develop environmentally sensitive and energy efficient utility systems to the 
extent possible, as described previously in Part 5.  Its master planning provides for the 
coordinated development of such systems with the objective of achieving significant savings for 
the public.  As previously-mentioned example, the project development involves the upgrading 
of the Kealakehe Wastewater Treatment Plant. 
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HCGP Section 12 – Recreation: 

Alternative 1 is consistent with the goals, policies, and courses of action for North Kona in this 
section. 

Although the number of slips is reduced under Alternative 1, the region’s boating opportunities 
and support facilities will still be expanded.  The existing marina entrance would still be utilized 
under this alternative. However, concerns relating to increased activity leading to increased 
congestion in the marina entrance area would be mitigated to a certain extent.  The 400-600 foot 
shoreline setback, public parks, trails, cultural areas, community facilities and marine science 
center remain important components of Alternative 1. 

The golf course component of Alternative 2 would add a more passive recreation to the active 
and social components, such as boating, fishing, swimming, trails, walkways, parks, marine life, 
educational and interactive areas that are also part of the project.  The golf course would enhance 
the range of leisure and recreational opportunities offered at Kona Kai Ola.  Alternative 2 is also 
considered to be consistent with this section. 

HCGP Section 13 and 13.2 – Transportation: 

The reduced marina component under Alternative 1 will still provide transportation opportunities 
and provide for possible use of transit water shuttles to Kailua-Kona, although to a lesser degree 
than under the proposed project and Alternative 2 .  However, in each scenario, internal people-
movers are planned, and numerous roadway improvements are planned for coordination with 
public agencies, including but not limited to the construction of the Kuakini Highway extension 
between Honokōhau and Kailua-Kona.  Accordingly, both Alternatives 1 and 2 are consistent 
with the goals, policies, and courses of action for North Kona under these sections of the General 
Plan. 

HCGP Section 14.3 – Commercial Development: 

For the reasons presented in the discussion under Section 226-104 of the State Plan, the planned 
commercial component under Alternatives 1 and 2 are consistent with this section. 

HCGP Section 14.8 – Open Space: 

Alternatives 1 and 2 are consistent with the goals and policies of this section.  Alternative 1 
provides a considerable (400-600 foot) shoreline setback along the entire ocean frontage of the 
project site as a means of protecting the area’s scenic and open space resources, as well as 
natural and cultural resources.  Although it does not incorporate the shoreline setback planned in 
Alternative 1, Alternative 2 provides a golf course component would contribute to the amount of 
open space that is currently proposed and allow additional view corridors to be created. 
 
Community Development Plans 

 
Community development plans are being formulated for different regions in the County in order 
to supplement the County’s General Plan. The Kona Kai Ola project is located in the Kona 
Community Development Plan (CDP) area. Maps associated with the preliminary work phases 
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of the Kona CDP include the Kona Kai Ola project site within the “Preferred Urban Growth” 

boundary of the North Kona district. The Kona CDP process is guided by a Steering Committee 
composed of a broad cross-section of the community. The Steering Committee will eventually 
complete its work and recommend the CDP’s adoption. 
 
After the DEIS was published, the Kona CDP has progressed to the development of plans for the 
major urban growth corridor north of Kailua-Kona. The Kona CDP has produced a draft plan 
showing a transit oriented development that includes a midlevel public transit corridor along the 
mauka residential elevation, and a makai transit corridor that runs along a proposed new frontage 
road just makai and parallel to Queen Kaahumanu Highway. The development plan for 
Alternative 1 includes the Kuakini Highway as part of this proposed frontage road and transit 
line from Kailua Kona to the Kealakehe area, along with a transit stop at Kona Kai Ola. The 
Alternative 1 plan also includes a road that could be extended to be part of the proposed frontage 
road should it be approved and implemented. In addition, the Kona CDP has continued to 
emphasize the principles of smart growth planning with mixed use urban areas where people can 
live, work, play and learn in the same region. Kona Kai Ola has been specifically designed to be 
consistent with this policy in order to provide a stable employment base close to where people 
live in the mauka residential areas already planned for DHHL and HHFDC lands.  

It should be noted that currently and over the years, the 1990 Keāhole to Kailua Development 
Plan (K-to-K Plan) guides land use actions by the public and private sectors. It is intended to 
carry out the General Plan goals and policies related to the development of the portion of North 
Kona area, including the Kona Kai Ola site.  The “Preferred Growth Plan” of the Keāhole to 
Kailua Development Plan identifies the project site as a new regional urban center to include 
commercial, civic, and financial business related uses, an expanded “Harbor Complex,” a 
shoreline road, and a shoreline park. The proposed project and the development concepts in  
Alternatives 1 and 2 are therefore consistent with the recommendations in the Keāhole to Kailua 
Development Plan.  
 

Hawai‘i County Zoning  

As shown on Figure AA, the project site is zoned “Open”. Under Section 25-5-160 of the 
Hawai‘i County Code, “The O (Open) district applies to areas that contribute to the general 
welfare, the full enjoyment, or the economic well-being of open land type use which has been 
established, or is proposed. The object of this district is to encourage development around it such 
as a golf course and park, and to protect investments which have been or shall be made in 
reliance upon the retention of such open type use, to buffer an otherwise incompatible land use 
or district, to preserve a valuable scenic vista or an area of special historical significance, or to 
protect and preserve submerged land, fishing ponds, and lakes (natural or artificial tide lands)”.  

Some of the proposed uses at Kona Kai Ola are permitted uses in the Open zone such as:  

� Heiau, historical areas, structures, and monuments;  

� Natural features, phenomena, and vistas as tourist attractions;  

� Private recreational uses involving no aboveground structure except dressing rooms and 
comfort stations;  
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� Public parks;  

� Public uses and structures, as permitted under Section 25-4-11.  
 
In addition to those uses permitted outright, the following uses are permitted after issuance of a 
use permit:  

� Yacht harbors and boating facilities; provided that the use, in its entirety, is compatible 
with the stated purpose of the O district.  

� Uses considered directly accessory to the uses permitted in this section shall also be 
permitted in the O district.  

 
The proposed time-share and hotel units and commercial uses would not be consistent with the 
zoning designation of “Open”. Project implementation therefore requires rezoning of portions of 
the project to the appropriate zoning category or use permits for certain uses. 
  
Special Management Area  

 

As shown in Figure AB, the entire project area up to the highway is within the coastal zone 
management zone known as the Special Management Area (“SMA”). At the County level, 
implementation of the CZM Program is through the review and administering  of the SMA 
permit regulations.  Kona Kai Ola complies with and implements the objectives and policies of 
the Coastal Zone Management (CZM) Program, and a full discussion is provided in Section 
5.1.3.   The development concepts in the proposed project and Alternatives 1 and 2 will be 
subject to applicable SMA rules and regulations. 
 

 


