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 Groundwater.  On the Island of Hawai‘i, groundwater is the primary source 
of drinking water.  In Kona, groundwater occurs as both basal 
groundwater1 and high-level groundwater2.  The basal lens in Kona is 
relatively thin and inconsistent due to the low rainfall input and the lack of 
a geological “plug” that could slow the leakage of the groundwater at the 
coastline.3  Consequently, wells drawing from basal groundwater in Kona 
are susceptible to salinity if they are drilled too deep or if they are over-
pumped.  In the 1990’s, exploratory wells drilled above the 1,600-foot 
elevation encountered high-level groundwater 25 to 460 feet above sea 
level.  Better understanding and protection of the high-level groundwater 
is important, since it has a significant potential for serving Kona. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Three possible geologic structures that could impound high-level water.  (A) buried dike complex; (B) buried fault 
system; (C) buried, massive lava flows.  Source:  A Study of the Ground-Water Conditions in North and South Kona 
and South Kohala Districts 1991-2002, Glenn Bauer, September 2003 
 

                                                      
1 Basal groundwater is freshwater “floating” atop deeper seawater.  The freshwater forms a 
“lens” that extends below sea level in a phenomenon described by the Ghyben-Herzberg 
Principle.  It states that For every foot of fresh water above sea level is balanced by there are 
40 feet below sea level. 
2 High-Level ground water refers to potable water sources at elevations greater than 1,600 
feet.  It is assumed that these high-level aquifers are not in contact with seawater (Ghyben-
Herzberg conditions). 
3 For example, on O‘ahu, eroded sediment that has accumulated at the coastline is relatively 
impermeable and holds back the groundwater, enabling a larger lens of water to accumulate. 

Water level contours in the high-level 
aquifer.  Source:  A Study of the Ground-
Water Conditions in North and South Kona 
and South Kohala Districts 1991-2002, 
Glenn Bauer, September 2003 



Chapter 2 Kona Today 

2-6 Kona CDP 

 Native ecosystems.  Native forest habitats in Kona still exist as a wet 
forest band at the mid-slope elevation corresponding to the area of higher 
rainfall, as well as in pockets of dryland forest.  Although all ecosystems 
have been affected to some degree by human activity and the introduction 
of alien species, the greatest impact by far has been on the lowland areas.  
Modification of these lowland ecosystems began with the Native 
Hawaiians, and were accelerated by cattle ranching, agriculture, the 
introduction of exotic species such as feral ungulates, and urbanization.  
Where remnants of native dryland forest still exist, they are a rare and 
precious legacy.   

 
 Anchialine ponds.  Anchialine ponds are landlocked brackish ponds near 

the shoreline which are tidally influenced by subsurface connections to the 
ocean and also fed by fresh or brackish groundwaterrise and fall with the 
tides.  In the U.S., this habitat exists only in the Hawaiian Islands.  Of the 
700 known ponds in the Hawaiian Islands, most are on the Island of 
Hawai‘i, where anchialine ponds on the west side of the island have a 
higher diversity of native species than those on the east side.  These 
ponds are home to a unique assemblage of invertebrate and algal 
species, some of which are known to exist only in this habitat.  These 
unique species migrate through the cracks and crevices in the 
groundwater table.  The anchialine ponds are vulnerable to filling, 
introduction of exotic species (e.g., guppies, mollies and tilapia), siltation 
from ground grading activity, as well as in and from imported soils used for 
landscaping as well as groundwater pollution from cesspools, septic 
systems, fertilizers and pesticides.  Some of these same activities also 
threaten the nearshore coastal waters.   

 
 Nearshore coastal waters.  The protected nearshore coastal waters of 

Kona, ideal for coral growth and recreational activities, do not have theas 
much flushing action of rougher coastal areas.  While some pollutants 
mixed with the groundwater are filtered by the lava or soil, dissolved 
nutrients such a nitrates and phosphates from cesspools and septic 
systems as well as infectious microorganisms may be difficult to remove.  
Moreover, in Kona, due to the complex and poorly understood geology of 
lava tubes and porous rock formations, there is concern that groundwater 
can flow unfiltered to the ocean.   

 
The coastal waters off of the Kona coast are classified asd “AA” marine 
waters by State Department of Health (DOH) Administrative Rules, Title 
11, Chapter 54 “Water Quality Standards.”  The DOH objective for Class 
“AA” marine waters are recognized by DOH with the objective is that 
“these waters remain in their natural pristine state as nearly as possible 
with an absolute minimum of pollution or alteration of water quality from 
human-caused source or actions.”  To the extent practicable, the 
wilderness character of these areas shall be protected”. 
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 Rare, Threatened, Endangered Species.  The vast majority of native 
Hawaiian plants and animals are found nowhere else on Earth.  Some of 
these plants and animals are on the brink of extinction.  Kona is home to 
rare, threatened, and/or endangered plant and animal species such as, 
but not limited to Hawaiian Creeper, Hawaiian Crow (‘Alalā), Hawai‘i 
Hawk (‘Io), anchialine pool shrimp, ‘ahakea, kauila, halapepe, lo‘ulu, 
‘aiea, ma‘aloa.  Some of these species do not live in protected areas.  It is 
important to identify which species inhabit Kona and where they are 
located.   

 
 Open Space/Natural Areas.  Open space areas are needed to support 

facilities for active recreation activities (golf courses, playgrounds, athletic 
fields, etc.).  Natural areas are necessary to preserve and conserve 
sensitive natural systems (native forests, anchialine pools, floodways, 
beaches, etc.) and offer passive recreation opportunities. 

 
 Natural Hazards.  The coastal areas along Kona are vulnerable to major 

coastal storms, with the most significant of these being hurricanes. While 
hurricanes and storm events present the most likely risks, Kona is also 
vulnerable to earthquakes; droughts and wildfires; tsunamis; flooding.  
The County prepared the Multi-Hazard Mitigation Plan (February 2005).  
The Plan identified natural hazards, conducted a risk and vulnerability 
analysis, and addressed mitigation measures. 

2.2 Growth Patterns and Trends 
Population growth and composition.  Resident population grew in North Kona 
by 62% from 1970 to 1980 (3rd in percentage increase behind Puna and South 
Kohala) and tapered to 29% growth from 1990 to 2000 (4th among the nine 
districts) (See Table 2-1).  This growth increase was nearly twice that of South 
Kona.  In terms of absolute numbers, only Puna (19,584) added more 
residents than North Kona (14,795) in the two decades.  Despite this growth, 
North Kona (19%) ranked second to South Hilo (37%) in terms of percent of 
population countywide in the year 2000.  However, the trend is that North 
Kona and Puna are increasing their share of the countywide population, while 
the South Hilo share is declining.  These census figures do not fully capture 
the exponential growth Kona experienced from 2000 to today.  Based on an 
estimated population of 41,941 in 2005, the average annual growth rate from 
2000 has been 9% compared to 6% in the rapid expansion period of 1980 to 
1990.  Using the middle forecast, as suggested by the County General Plan, 
the projected total population for the year 2020 is 56,367, 14,426 more 
residents than the estimated population in 2005.   



 
Table 2-1 Population Growth 

   

1-Apr-80 1-Apr-90 1-Apr-00 
Percent change Numerical Change % of Total 

District 

   1980 to 
1990 

1990 to 
2000 

1980 to 
1990 

1990 to 
2000 

1980 
to 

1990 

1990 
to 

2000 
Change 

State 964,691 1,108,229 1,211,537 14.9 9.3 143,538 103,308    
Hawaii 
County 92,053 120,317 148,677 30.7 23.6 28,264 28,360    

Puna 11,751 20,781 31,335 76.8 50.8 9,030 10,554 13% 17% 5% 

South Hilo 42,278 44,639 47,386 5.6 6.2 2,361 2,747 46% 37% -9% 

North Hilo 1,679 1,541 1,720 -8.2 11.6 -138 179 2% 1% -1% 

Hamakua 5,128 5,545 6,108 8.1 10.2 417 563 6% 5% -1% 
North 

Kohala 3,249 4,291 6,038 32.1 40.7 1,042 1,747 4% 4% 0% 

South 
Kohala 4,607 9,140 13,131 98.4 43.7 4,533 3,991 5% 8% 3% 

North Kona 13,748 22,284 28,543 62.1 28.1 8,536 6,259 15% 19% 4% 

South Kona 5,914 7,658 8,589 29.5 12.2 1,744 931 6% 6% 0% 

Kau 3,699 4,438 5,827 20 31.3 739 1,389 4% 4% 0% 
Source:  County of Hawaii General Plan, February 2005 
            County of Hawaii Data Book 
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District Resident Population Distribution, 
Year 2020
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Land consumption. The rate of land consumption exceeds the rate of housing 
production.  In the period between 1995 and 2005, the amount of developed 
land increased by 3,582 acres4 at a rate of over 350 acres annually.  
Developed land increased at a rate of 9% annually while population increased 
at a rate of 2.4% annually, and housing units increased at a rate of 5.5% 
annually.  Land in Kona is being developed at a rate that is nearly 4 times 
population growth and almost 2 times housing unit growth. 
 
Housing production. Growth in housing units provides a more realistic picture 
of growth in Kona.  In the period of 1990 and 2000 the number of new housing 
units increased at a rate more than twice the population increase, from 7,947 
housing units in 1990 to 13,330 in 2000.  This uneven increase creates 
greater, disproportionate land consumption and infrastructure needs than 
reflected by population growth statistics. 
 
For more detailed information on existing conditions and trends, see Kona 
Regional Profile in Volume II. 

                                                      
4 Developed Land:  Environmental Simulation Center, (2006) Based on Parcel/TMK maps 
from the County of Hawai‘i (2005).  Additional data provided by the County of Hawai‘i tax 
assessors office.  Includes all parcels where the primary use is either “Residential”, 
“Apartment”, “Commercial”, “Industrial”, and “Hotel and Resort” (PITT codes of 100 – 400 and 
700).  “Conservation” areas (PITT code 600) are excluded unless they have secondary land 
use with another PITT code, in which case the secondary land use is used.  “Agricultural and 
Rural” areas and “Unimproved Residential” (PITT code 500 and 800) are considered 
undeveloped, EXCEPT if the lot size is less than 5 acres AND the improvement values on the 
property exceed $30,000 per acre. 
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3 VISUALIZING 

KONA 

TOMORROW 

3.1 Vision Statement 

Kona’s future shall be: 
A more sustainable Kona characterized by a deep respect for the culture 
and the environment and residents that responsively and responsibly 
accommodate change through an active and collaborative community. 

3.2 Guiding Principles 
In order to achieve this vision, the following principles which were derived from 
public meetings and working groups, shall provide the foundation for the 
goals, objectives, policies, and implementation actions.   
 

1. Protect Kona’s natural resources and culture. 
a. Natural resources.  The coastline, watershed areas, flood 

plains, important agricultural land, open space, and areas 
mauka of Māmalahoa Highway shall be protected.  Guided by 
a principle of respect for the land, environment and natural 
resources shall be preserved and protected to ensure clean 
air and water, thriving native species, conservation of 
shorelines and open space, improvements in watershed 
management and flood control, and reductions in solid waste. 

b. Culture.  The Multi-ethnic culture is preserved, protected, and 
restored in a manner that perpetuates all aspects of the aloha 
spirit. 

 
2. Provide connectivity and transportation choices.  Future growth 

should connect communities with movement alternatives such as 
sidewalks, trails, and bike lanes.  A particularly We need an efficient 
public transportation system that meets the needs of people and 
goods is desired.   It should have comfortable and frequent service to 
key destinations, along prominent commuter routes, and at transfer 
points that offer connections to alternative modes of transportation. 

 

Photos of 
Economy, environment, and 
community 
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3. Provide housing choices.  Future growth should offer a broad range 
of mixed housing choices with a variety of types and price ranges, that 
are affordable and available in close proximity to places of work.  
They should also accommodate disadvantaged populations, including 
seniors, disabled persons, and the homeless. 

 
4. Provide recreation opportunities.  Future growth should provide a 

diversity of recreational opportunities that are well-maintained, 
attractive, and easily accessible to the entire community. 

 
5. Direct future growth patterns toward compact villages, 

preserving Kona’s rural, diverse, and historical character.” 
a. Compact villages.  The majority of future growth should be 

directed north of Kailua, with some future growth in the Kailua 
to Keauhou area, in the form of compact villages that offer 
increased density and mixture of homes, shops, and places to 
work. 

b. Rural character of Kona.  Density in South Kona should be 
kept low, and its character should remain rural, with most 
future growth directed around existing villages and towns. 

c. Community character.  Diversity, history, and the host culture 
are celebrated in neighborhoods and communities that 
incorporate beautification, architectural continuity, and 
respect for the natural environment, in order to maintain 
Kona’s character and its Hawai‘i Island style. 

 
6. Provide infrastructure and essential facilities concurrent with 

growth.  Future growth should occur where infrastructure (roads and 
utilities) and essential facilities (i.e. police, fire, and schools) are 
already in place.  These facilities should be maintained at a level 
which will enhance the quality of life for Kona residents. 

 
7. Encourage a diverse and vibrant economy emphasizing 

agriculture and sustainable economies. 
a. Agriculture.  Agricultural lands should be preserved in a 

manner that supports family farms, ecotourism, and a self-
sufficient agricultural economy that encourages the local use 
of Hawai‘i products. 

b. Sustainable industries.  Diverse and sustainable industries 
such as ecotourism, agriculture, aquaculture, technology, and 
health should be enhanced, expanded and marketed to take 
full advantage of Kona’s unique environmental assets and 
reduce dependence on food and fossil fuel imports.  
Community collaborations supported in order to meet the 
needs of businesses, residents and visitors. 
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8. Effective Governance:  An effective and accountable regional 
government structure should manage the impacts of growth and 
meets the needs of the Kona community by encouraging cooperation 
among public, private, and civic partners, ensuring equitable 
distribution of resources, and instituting policies and regulations in a 
predictable and consistent manner that improves the quality of life for 
Kona residents. 

3.3 Consistency with Sustainable and Smart Growth Principles 
These eight Guiding Principles, which were derived from public meetings and 
working groups, are consistent with the principles of “smart growth” and 
“sustainability.” 

3.3.1 Smart Growth 
Smart growth refers to the management of growth to make it possible “for 
communities to grow in ways that support economic development and jobs; 
create strong neighborhood with a range of housing, commercial, and 
transportation options; and achieve healthy communities that provide families 
with a clean environment.” 5  The following 10 smart growth principles are 
incorporated into the Kona CDP’s Guiding Principles: 
 

1. Preserve open space, natural beauty, agricultural lands, cultural 
and environmental resources; 

2. Take advantage of compact building design; 
3. Create a range of housing opportunities and choices; 
4. Create walkable communities; 
5. Foster distinctive, attractive communities with a strong sense of 

place; 
6. Mix land uses; 
7. Preserve open space, farmland, natural beauty, and critical 

environment areas; 
8. Strengthen and direct development towards existing communities; 
9. Provide a variety of transportation choices; 
10. Make development decisions predictable, fair and cost effective; 
11. Encourage Foster community and stakeholder collaboration in 

development decisions. 

3.3.2 Sustainability 
The term “sustainability” has special meaning in an island context, where our 
resources are limited and the consequences of our actions have a more 
immediate impact.   
 

Sustainability in Hawai‘i means achieving a quality of life that achieves the 
following goals. 

                                                      
5 Smart Growth Network, Getting to Smart Growth: 100 Policies for Implementation, 
http://smartgrowth.org.   
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 It emphasizes respect for the culture, character, beauty and 

history of our state’s island communities. 
 It strikes a balance between economic prosperity, social and 

community well-being, and environmental stewardship. 
 It meets the needs of the present community without 

compromising the ability of future generations to meet their own 
needs.6 

 
The eight Guiding Principles are consistent with this definition and provide the 
basis for Goals, Objectives, Policies, and Actions that set forth a sustainable 
path for Kona.  To become a sustainable community requires commitment on 
all levels—as individuals, households, businesses, communities, and 
government.  We need to do our part in as many ways as we can.  
 
The following elaborates the eight Guiding Principles specifically in terms of 
sustainability principles:  
 
1. Sense of Community.  The manner in which we meet our human needs 

determines the quality of our existence and ability to adapt.  Pertinent 
initiatives include the following: 
 
a. Cultural emphasis.  The vision emphasizes the importance of mutually 

appreciating our respective cultural traditions. 
 

b. Affordable housing.  The vision affirms that decent affordable housing 
is needed in Kona. 

 
c. Participatory governance.  The vision is to create a structure through 

which Kona residents may meaningfully engage in decision making.  
Engagement breeds caring and learning, which, in turn, creates the 
energy and expertise needed to better the community. 

 
d. Innovation.  The Design Center proposed in the Section 4.2 Land Use 

will hopefully stimulate the exposure of and willingness to try new 
ideas, thus enabling Kona to become a cutting edge sustainable 
community. 

 
2. Interaction with Nature.  Only through opportunities to interact with 

nature can we develop knowledge and respect for natural environment.  
The vision is to establish an Open Space Network Plan to guide the 
provision of such opportunities through subsistence activities (i.e., fishing, 
diving, hunting, gathering), recreational activities (i.e., swimming, surfing, 

                                                      
6 Draft Hawai‘i 2050 Sustainability Plan.  See also, The Natural Step for Communities by S. 
James and T. Lahti which explains the four conditions of a sustainable society. 
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hiking, camping, biking), and educational activities (i.e., interpretive 
signage and printed material).   

3. Building Standards.  The Leadership in Energy and Environmental 
Design (LEED) Green Building Rating System is the nationally recognized 
standard for green buildings (see Sidebar). The vision supports LEED 
design of buildings and neighborhoods.  LEED embraces all the 
aforementioned principles—waste reduction, toxics reduction, 
conservation of resources, and energy efficiency-- by recognizing 
performance in five key areas of human and environmental health: 
sustainable site development, water savings, energy efficiency, materials 
selection, and indoor environmental quality. LEED certification provides 
independent, third-party verification that a development's location and 
design meet accepted high standards for environmentally responsible, 
sustainable, development.  LEED certification recognizes and rewards 
builders for meeting the highest performance standards, and gives 
homeowners confidence that their home is durable, healthy, and 
environmentally friendly. 

 
4. Energy.  The energy policies aim at reducing greenhouse gas emissions 

(i.e., conservation measures, renewable energy conversion), reducing 
energy costs to the consumer (e.g., net metering, alternatives to driving), 
and developing a more resilient system, such as reduced dependence on 
fossil fuel imports, decentralized distributed energy systems.  Although 
most changes require action by the State, County, or utility company, the 
vision expresses Kona community’s aspirations to do its part.  One of tThe 
largest consumers of electricity on the island is the County Department of 
Water Supply, due to the cost of pumping and distributing to pump and 
distribute water.  Therefore, water conservation and leak detection, 
besides conserving water resources, is also a significant energy 
conservation measure. 

 
5. Non-degradation.  Whether intentionally or inadvertently, we degrade our 

resources by clearing, introducing invasive species, introducing sediments 
or chemicals to our water resources through non-point or point sources 
and depleting our water, soil, fisheries, and other resource consumption 
activities.  To prevent degradation, the vision is to support biodiversity 
through protection of native and endangered habitats, controlling pollution 
at the source and pathways, and rewarding “best practices” of managed 
resources. 

 
6. Toxic materials reduction/substitution.  Through awareness and 

innovation, the vision is to encourage reducing (or substituting) toxic 
substances. 

 
7. Zero waste.  The concept of zero waste attempts to emulate nature 

where the “waste” of one thing becomes the food or shelter of another 
thing in an efficient flow of materials and energy.  This means not just 

Specific LEED programs include:  
 
 Homes  
 Neighborhood Development  
 New Commercial Construction and 

Major Renovation projects  
 Existing Building Operations and 

Maintenance  
 Commercial Interiors projects  

 
About LEED for Homes 
LEED for Homes is a voluntary rating 
system that promotes the design and 
construction of  high performance "green" 
homes. A green home uses less energy, 
water, and natural resources; creates less 
waste; and is healthier and more 
comfortable for the occupants.  
 
About LEED for Neighborhood Development 
LEED for Neighborhood Development is a 
collaboration between the U.S. Green 
Building Council, the Congress for the New 
Urbanism, and the Natural Resources 
Defense Council.  The LEED for 
Neighborhood Development Rating System 
integrates the principles of smart growth and 
green building into the first national standard 
for neighborhood design.  . 
 
LEED for Neighborhood Development 
recognizes development projects that 
successfully protect and enhance the overall 
health, natural environment, and quality of 
life of our communities.  The rating system 
encourages urban smart growth best 
practices, promoting the design of 
neighborhoods that reduce vehicle miles 
traveled and communities where jobs and 
services are accessible by foot or public 
transit.  This framework can serve as the 
means of measuring the sustainability of the 
KCDP’s Urban Village Master Plans. 



Chapter 3 Visualizing Kona Tomorrow 

 Kona CDP 3-6 

recycling and reusing, but also redesigning products and packaging to 
reduce toxicity and increase recoverability.  The vision is to increase the 
awareness of businesses and households, thus helping them to modify 
their modes of operation, encourage innovation, and discourage waste. 

 
8. Climate change (global warming).  The emission of greenhouse gases, 

primarily carbon dioxide, prevents heat from escaping and causes 
contributes to global warming.  The primary source of carbon dioxide is 
the burning of fossil fuels (oil, natural gas, and coal).  The primary 
consumer of fossil fuel is energy production—energy for electricity and 
energy for transportation.  Carbon dioxide is also removed from the 
atmosphere (or “sequestered”) when it is absorbed by plants as part of the 
biological carbon cycle.  The vision is to reduce energy use and convert to 
renewable sources, as well as to preserve and restore the mauka forests, 
which are the most significant actions Kona can take to do its part to stem 
global warming. 
 

 




