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The built environment has a profound impact on our natural environment, economy, health, and productivity. 
Through its Leadership in Environmental and Energy Design (LEED®) certification programs, the U.S. Green 
Building Council (USGBC) is transforming the built environment. The green building movement offers an 
unprecedented opportunity to respond to the most important challenges of our time, inc1udingglobal climate change, 
dependence on nonsustainable and expensive sources of energy, and threats to human health. The work ofinnovative 
building planning professionals is a fundamental driving force in the green development movement. Such leadership 
is a critical component to achieving USGBC's mission of a sustainable built environment for all within a generation. 

USGBC MEMBERSHIP 
USGBC's greatest strength is the diversity of our membership. USGBC is a balanced, consensus-based nonprofit 
with more than 20,000 member companies and organizations representing the entire building industry. Since its 
inception in 1993, USGBC has played a vital role in providing a leadership forum and a unique, integrating force for 
the building indusny. USGBC's programs have three distinguishing characteristics: 

Committee-based 
The heart of this effective coalition is our committee structure, in which volunteer members design strategies that are 
implemented by staff and expert consultants. Our committees provide a forum for members to resolve differences, 
build alliances, and forge cooperative solutions for influencing change in all sectors of the building industry. 

Member-driven 
Membership is open and balanced and provides a comprehensive platfonn for canying out important programs and 
activities. We target the issues identified by our members as the highest priority. We conduct an annual review of 
achievements that allows us to set policy, revise strategies, and devise work plans based on members' needs. 

Consensus-focused 
We work together to promote green buildings and neighborhoods, and in doing so, we help foster greater economic 
vitality and environmental health at lower costs. We work to bridge ideological gaps between industry segments and 
develop balanced policies that benefit the entire industry. 

Contact the U.S. Green Building Council: 
2101 L Street, NW 
Suite 500 

Washington, DC 20037 

(800) 795-1747 Office 

(202) 828-5110 Fax 

www.usgbc.org 

PARTNERSHIP 
The Congress for the New Urbanism and the Natural Resources Defense Council collaborated with the U.S. Green 
Building Council in creating the LEED for Neighborhood Development Rating System. USGBC's consensus-focused 

approach to rating system development was furthered by these organizations' expertise in New Urbanism and smarr 
growth strategies. 
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COPYRIGHT 
Copyright © 2009 by the U.S. Green Building Council, Inc. All rights reserved. 

The U.S. Green Building Council, Inc. (USGBC®) devoted significant time and resources to create this LEED® Rating 

System. USGBC authorizes individual lise of the LEED Rating System. In exchange for this authorization, the user 

agrees: 

1. to retain all copyright and other proprietary notices contained in the LEED Rating System, 

2. not to sell or modify the LEED Rating System, and 

3. not to reproduce, display, or distribute the LEED Rating System in anyway for any public or commercial 
purpose. 

Unauthorized use of the LEED Rating System violates copyright, trademark, and other laws and is prohibited. 

DISCLAIMER 
None of the parties involved in the funding or creation of the LEED Rating System, including USGBC, its members, 

volunteers, or contractors, assume any liability or responsibility to the user or any third parties for the accuracy, 

completeness, or use of or reliance on any information contained in the LEED Rating System, or for any injuries, 

losses, or damages (including, without limitation, equitable relief) arising from such use or reliance. Although the 

information contained in the LEED Rating System is believed to be reliable and accurate, all materials set forth 

within are provided without warranties of any kind, either express or implied, including but not limited to warranties 

of the accuracy or completeness of information or the suitability of the information for any particular purpose. 

As a condition of use, the user covenants not to sue and agrees to waive and release the u.s. Green Building Council, 

its members, volunteers, and contractors from any and all claims, demands, and causes of action for any injuries, 

losses, or damages (including, without limitation, equitable relief) that the user may now or hereafter have a right to 

assert against such parties as a result of the use of, or reliance on, the LEED Rating System. 

U.S. Green Building Council 

2101 L Street, NW 

Suite 500 

Washington, DC 20037 

TRADEMARKS 
USGBC®, u.s. Green Building Council®, and LEED® are registered trademarks of the u.s. Green Building Council, 

Inc. 
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"" Prerequisite 3 Minimum Building Water Efficiency Required 

"" Prerequisite 4 Construction Activity Pollution Prevention Required 
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I. THE CASE FOR GREEN NEIGHBORHOOD DEVELOPMENTS 
As the U.S. population continues to expand rapidly, consumption ofland grows exponentially-currently, three 
times the rate of population growth. At this breathtaking pace, two-thirds of the development on the ground in 2050 

will be built between now and then. l The way we grow-especially how and where we grow-will have a profound 
effect on our planet and on us. 

Land use and neighborhood design patterns create a particular physical reality and compel behaviors that have 
a significant effect on the environmental performance of a given place. Segregated land uses accessed by high­
speed roadways that necessitate the use of cars have been the predominant development pattern over the past 
50 years. In the United States, transportation accounts for roughly one-third of greenhouse gas emissions, a large 
portion of which can be attributed to personal automobile use.2 Burning fossil fuels for transportation increases air 
pollution and related respiratory diseases. Automobile-oriented neighborhoods tend to be hostile to pedestrians 
and unsupportive of traditional mixed-use neighborhood centers. Sprawling development patterns fragment 
habitat, endanger sensitive land and water bodies, destroy precious farmland, and increase the burden on municipal 
infrastructure. 

In contrast, by placing residences and jobs proximate to each other, thoughtful neighborhood planning and 
development can limit automobile trips and the associated greenhouse gas emissions. Mixed-use development 
and walkable streets encourage walking, bicycling, and public transportation for daily errands and commuting. 

Environmentally responsible buildings and infrastructure are an important component of any green neighborhood, 
further reducing greenhouse gas emissions by decreasing energy consumption. Green buildings and infrastrucrure 
also lessen negative consequences for water resources, air quality, and narural resource consumption. 

Green neighborhood developments are beneficial to the community and the individual as well as the environment. 
The character of a neighborhood, including its streets, homes, workplaces, shops, and public spaces, significantly 
affects the quality ofHfe. Green neighborhood developments enable a wide variety of residents to be part of the 
community by including housing of varying types and price ranges. Green developments respect historical resources 
and the existing community fabric; they preserve open space and encourage access to parks. Green buildings, 
community gardens, and streets and public spaces that encourage physical activity are beneficial for public health. 
Combine the substantial environmental and social benefits and the case for green neighborhoods makes itself. 

II. LEED® RATING SYSTEMS 

Background on LEED® 
Followingthe formation of the U.S. Green Building Council (USGBC) in 1993, the organization's members quickly 
realized that the sustainable building industry needed a system to define and measure "green buildings." USGBC 
began to research existing green building metrics and rating systems. Less than a year after formation, the members 
acted on the initial findings by establishing a committee to focus solely on this topic. The composition of the 
committee was diverse; it included architects, real estate agents, a building owner, a lawyer, an environmentalist, and 

1 Reid Ewing, Keith Bartholomew, Steve Winkelman, lerryWalters, and Don Chen, GrowillgCooler: The El'idence on Urban DevelopmeJltaud 
Climate Change (Washington, D.C.: Urban Land Instirute, 2008). 

2 "Greenhouse Gases, Climate Change, and Energy" (Energy Information Administration, May 2008). 
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industry representatives. This cross section of people and professions added a richness and depth both to the process 
and to the ultimate product, the Leadership in Energy and Environmental Design (LEED) certification system. 

The first LEED Pilot Project Program, also refened to as LEED Version 1.0, was launched at the USGBC Membership 
Summit in August 1998. After extensive modifications, LEED Green Building Rating System Version 2.0 was released 
in March 2000, with LEED Version 2.1 following in 2002 and LEED Version 2.2 following in 200S. 

As LEED has evolved and matured, the program has undertaken new initiatives. In addition to a rating system 
specifically devoted to building operational and maintenance issues (LEED for Existing Buildings: Operations 
& Maintenance), LEED addresses the different project development and delivery processes that exist in the u.S. 
building design and construction market, through rating systems for specific building typologies, sectors, and 
project scopes: LEED for Core & Shell, LEED for New Construction, LEED for Schools, LEED for Retail, LEED for 
Healthcare, LEED for Homes, and LEED for Commercial Interiors. LEED for Neighborhood Development is the 
latest LEED certification system to be released. 

The green building and neighborhood development field is growing and changing daily. New technologies and 
products are being introduced into the marketplace, and innovative designs and practices are proving their 
effectiveness. The LEED rating systems and reference guides will evolve as well. Project teams must comply with the 
version of the rating system that is current at the time of their registration. USGBC will highlight new developments 
on its website on a continual basis, atwvvw.usgbc.org. 

Background on LEED for Neighborhood Development 
The U.S. Green Building Council (USGBC), the Congress for the New Urbanism (CNU), and the Natural Resources 
Defense Council (NRDC)-organizations that represent leading design professionals, progressive builders and 
developers, and the environmental community-have come together to develop a rating system for neighborhood 
planning and development based on the combined principles of smart growth, New Urbanism, and green 
infrastructure and building. The goal of this partnership is to establish a national leadership standard for assessing 
and rewarding environmentally superior green neighborhood development practices within the framework of the 
LEED!?:' Green Building Rating System T". 

Unlike other LEED rating systems, which focus primarily on green building practices and offer only a few credits 
for site selection and design, LEED for Neighborhood Development places emphasis on the site selection, design, 
and construction elements that bring buildings and infrastructure together into a neighborhood and relate the 
neighborhood to its landscape as well as its local and regional context. The work of the LEED-ND core comminee, 
made up of representatives from all three partner organizations, has been guided by sources such as the Smart 
Growth Network's ten principles of smart growth, the charter of the Congress for the New Urbanism, and other 
LEED rating systems. LEED for Neighborhood Development creates a label, as well as guidelines for both decision 
making and development, to provide an incentive for better location, design, and construction of new residential, 
commercial, and mixed-use developments. 

"Whereas the other LEED rating systems have five environmental categories, LEED for Neighborhood Development 
has three: Smart Location and Linkage, Neighborhood Pattern and Design, and Green Infrastructure and Buildings. 
An additional category, Innovation and Design Process, addresses sustainable design and construction issues and 
measures not covered under the three categories. Regional bonus credits are another feature ofLEED-ND. These 
credits acknowledge the importance oflocal conditions in determining best environmental design and construction 
practices as wen as social and health practices. 

The LEED 2009 minimum program requirements define the minimum characteristics that a project must possess 
to be eligible for certification under LEED 2009. These requirements do not apply to LEED for Neighborhood 
Development projects. 
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LEED Credit Weightings 
In LEED 2009, the allocation of points among credits is based on the potential environmental impacts and human 
benefits of each credit with respect to a set of impact categories. The impacts are defined as the environmental 
or human effect of the design, construction, operation, and maintenance of the building, such as greenhouse gas 
emissions, fossil fuel use, toxins and carcinogens, air and water pollutants, and indoor environmental conditions. In 
the LEED for Neighborhood Development Rating System, social and public health benefits were added to the impact 
categories, and the impact categories were then applied at the neighborhood scale. A combination ofapproaches, 
including energy modeling, life-cycle assessment, and transportation analysis, is used to quantify each type of 
impact. The resulting allocation of points among credits is called credit weighting. 

LEED 2009 uses the U.S. Environmental Protection Agency's TRACP environmental impact categories as the 
basis for weighting each credit. TRACI was developed to assist with impact evaluation for life-cycle assessment, 
industrial ecology, process design, and pollution prevention. LEED 2009 also takes into consideration theweightings 
developed by the National Institute of Standards and Technology (NIST); these compare impact categOlies with 
one another and assign a relative weight to each. Together, the !\.Va approaches provide a solid foundation for 
determining the point value of each credit in LEED 2009. 

The LEED 2009 credit weightings process is based on the following parameters, which maintain consistency and 
usability across rating systems: 

• All LEED credits are worth a minimum ofl point. 

• All LEED credits are positive, whole numbers; there are no fractions or negative values. 

• All LEED credits receive a single, static weight in each rating system; there are no individualized scorecards 
based on project location. 

• All LEED rating systems have 100 base points; Innovation and Design Process and Regional Priority credits 
provide opportunities for up to 10 bonus points. 

Given the above criteria, the LEED 2009 creditweightings process involves three steps for LEED for Neighborhood 
Development: 

1. A reference neighborhood is used to estimate the environmental impacts in 15 categories associated with a 
typical neighborhood development pursuingLEED certification. 

2. The relative importance of neighborhood impacts in each category is set to reflect values based on the NIST 
weightings.4 

3. Data that quantify neighborhood impacts on environmental and human health are used to assign points to 
individual credits. 

Each credit is allocated points based on the relative importance of the neighborhood-related impacts that it 
addresses. The result is a weighted average that combines neighborhood impacts and the relative value of the impact 
categories. Credits that most directly address the most important impacts are given the greatest weight, subject 
to the system design parameters described above. Credit weights also reflect a decision by LEED to recognize the 
market implications of point a11ocation. 

The details of the weightings process vary slightly among individual rating systems. For example, LEED for 
Neighborhood Development includes credits related to infill development but LEED for New Construction does not. 
This results in a difference in the portion of the environmental footprint addressed by each rating system and the 
relative allocation of points. 

3 Tools for the Reduction and Assessment of Chemical and Other Environmental Impacts (TRACI) (U.S. Environmental ProtectionAgcncy, 
Office of Research and Development, http:{twww.epa.govtnrmrlfstdfsabltraciO. 

4 Relative impact category weights based on an exercise llildertaken by NIST (National Institute of Standards and Technology) for the BEES 
program,l::illP-:/fwwv.'.bfrl.nist.<Yovloaefsoftwarelbeesl. 
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The weightings process for each rating system is fully documented in a weightings workbook. The creditweightings 
process will be reevaluated over time to incorporate changes in values ascribed to different neighborhood 
impacts and neighborhood types, based on both market realiryand evolving knowledge related to buildings and 
neighborhood design. A complete explanation of the LEED credit weightings system is available on the USGBC 
website, at www.usgbc.org. 

III. OVERVIEW AND PROCESS 
The LEED 2009 for Neighborhood Development Rating System is a set of performance standards for certifying 
the planning and development of neighborhoods. The intent is to promote healthful, durable, affordable, and 
environmentally sound practices in building design and construction. 

Prerequisites and credits in the rating system address five topics: 

• Smart Location and Linkage (SLL) 

• Neighborhood Pattern and Design (NPD) 

• Green Infrastructure and Buildings (GIB) 

• Innovation and DeSign Process (IDP) 

• Regional Priority Credit (RPC) 

When to Use lEED for Neighborhood Development 
The LEED for Neighborhood Development Rating System responds to land use and environmental considerations 
in the United States. It is designed to certify exemplary development projects that perform well in terms of smart 
growth, urbanism, and green building. Projects may constitute whole neighborhoods, portions of neighborhoods, or 
multiple neighborhoods. There is no minimum or maximum size for a LEED-ND project, but the core committee's 
research has determined that a reasonable minimum size is at least two habitable buildings and that the maximum 
area that can appropriately be considered a neighborhood is 320 acres, or half a square mile. A project larger than 320 
acres is eligible but may find documenting certain credits difficult and may want to consider dividing the area into 
separate LEED-ND projects, each smaller than 320 acres. Although projects may contain only a single use, typically 
a mix of uses will provide the most amenities to residents and workers and enable people to drive less and safely 
walk or bike more. Small infill projects that are single use but complement existing neighboring uses, such as a new 
affordable-housinginfill development in a neighborhood that is already well served by retail and commercial uses, 
are also good candidates for certification. 

This rating system is designed primarily for the planning and development of new green neighborhoods, whether 
infill sites or new developments proximate to diverse uses or adjacent to connected and previously developed land. 
Many infill projects or projects near transit will be in urban areas, which helps direct growth into places with existing 
infrastructure and amenities. LEED-ND also promotes the redevelopment of aging brownfield sites into revitalized 
neighborhoods by rewarding connections beyond the site, walkable streets within the site, and the integration of any 
historic buildings and structures that will give the new neighborhood development a unique sense of place. 

Existing neighborhoods can also use the rating system, and its application in this context could be especially 
beneficial in urban areas and historic districts. It is, however, important to point out that the owner or owners 
applying for certification should already own, have title to, or have significant control over a majoriryofthe 
land within the project boundary and the plan for new construction or major renovation for the majoriryofthe 
project's square footage. The new construction could take place on vacant land within the boundary, and the 
major renovations could involve existing buildings, recent or historic, within the project. In addition to guiding 
infill development opportunities, LEED-ND has additional relevance for existing neighborhoods, as a tool to set 
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performance levels for a group of owners wanting to retrofit their homes, offices, or shops, and finally for shaping 
new green infrastructure, such as sidewalks, alleys, and public spaces. Many prerequisites or credits have a specific 
compliance path for existing buildings; this is highlighted in the rating system, and more detail is provided in the 
reference guide. 

LEED-ND also can be used in suburban locations. There are tremendous opportunities to retrofit the suburbs, 
whether this involves reviving old shopping centers and their surrounding parking lots or adding new units and 
vibrant walkable town centers to existing subdivisions. Increasingly, many suburbs are well served by transit and 
thus should be considered good candidates for creating mixed-use, walkable developments with the potential to 
decrease residents' and workers' dependence on personal automobiles. 

LEED for Neighborhood Development was not designed as a rating system for existing campuses, such as colleges, 
universities, and military bases. Many campuses have circulation patterns and building forms and placement 
that differ from the strategies outlined in LEED-ND. As a result, the rating system may not be appropriate for 
such facilities, but it could be applied in certain situations. For example, LEED-ND could be used fora civilian-
style development on or adjacent to a military base, especially now that there is increased interest in developing 
mixed-use main streets as a focal point for new residential development in military bases. In addition, with many 
installations facing closure under the Base Realignment and Closure Act, LEED-ND could be used to guide the 
redevelopment of a base as it finds a new USe. For colleges and universities, the program best lends itself to campuses 
that are expanding or undergoing major redevelopment. Increasingly, many universities are creating mixed-use 
development projects, often with local partners, to senre as catalytic projects in their communities, and LEED-
ND could be a good framework and certification tool Some universities are looking to their own campus lands for 
new development opportunities, particularly for housing that is affordable to faculty and staffbut also walkable to 
campus and other amenities, and LEED-ND may be appropriate. 

LEED for Neighborhood Development is not meant to be a national standard that replaces zoning codes or 
comprehensive plans, nor has it been designed to certify sector plans or other policy tools. Local development 
patterns and performance levels vary greatly across the country because land regulation is largely controlled by local 
governments. One city may be a leader in stormwater management, and another an innovator in traffic calming, but 
neither may be advanced in all areas covered by LEED-ND. The rating system should therefore not be considered 
a one-size-fits-all policy too1. Instead, LEED-ND is a voluntary leadership standard, and local governments should 
consider promoting its use by the development community or public-private partnerships. In addition, LEED-ND 
can be used to analyze whether existing development regulations, such as zoning codes, development standards, 
landscape requirements, building codes, or comprehensive plans are "friendly" to sustainable developments. 
By comparing a locality's development practices with the rating system, public officials and the planning 
department can better identify code barriers that make it onerous, costly, or even impossible to undertake some 
aspects of sustainable development. Finally, public sector projects (e.g., those sponsored by housing authorities, 
redevelopment agencies, or specialized development authorities) are eligible to use the rating system. Please 
visit the LEED for Neighborhood web page at www.usgbc.orgforLEED-ND policy guidance for state and local 
governments. 
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"Neighborhood Development," Defined 
Based on research on the origins of neighborhood design and current best practices for locating and designing new 
development, the LEED for Neighborhood Development core committee has developed a rating system for smart, 
healthy, and green neighborhood development. Although LEED-ND does not strictly define what constitutes a 
neighborhood, the prerequisites and credits are written to encourage a type of development that recans the siting 
and design of traditional neighborhoods and promotes best practices in new neighborhood development today. 

Since ancient times, cities around the world have been spatially divided into districts or neighborhoods. Excavations 
of some of the earliest cities reveal evidence of social neighborhoods. Urban scholar Lewis Mumford noted that 
"neighborhoods, in some primitive, inchoate fashion exist wherever human beings congregate, in permanent family 
dwellings; and many of the functions of the city tend to be distributed naturally-that is, without any theoretical 
preoccupation or political direction-into neighborhoods. "5 In basic terms, a neighborhood is an area of dwellings, 
employment, retail, and civic places and their immediate environment that residents and/or employees identifywith 
in terms of social and economic attitudes, lifestyles, and institutions. 

A neighborhood can be considered the planning unit ofa town. The charter of the Congress for the New Urbanism 
characterizes this unit as "compact, pedestrian-friendly, and mixed-use."6 By itself the neighborhood is a village, but 
combined with other neighborhoods it becomes a town or a city. Similarly, several neighborhoods with their centers 
at transit stops can constitute a transit corridor. The neighborhood, as laid out in LEED-NO, is in contrast to sprawl 

development patterns, which create podlike clusters that are disconnected from surrounding areas. Existing and 
new traditional neighborhoods provide an alternative to development patterns that characterize sprawl, such as 
the single-zoned, automobile-dominated land uses that have been predominant in suburban areas since the 1950s. 
Instead, traditional neighborhoods meet all those same needs-for housing, employment, shopping, civic functions, 
and more-but in formats that are compact, complete, and connected, and ultimately more sustainable and diverse.? 
The metrics of a neighborhood vary in density, population, mix of uses, and dwelling types and by regional customs, 
economies, climates, and site conditions. In general, they include size, identifiable centers and edges, connectedness 
with the surroundings, walkable streets, and sites for civic uses and social interaction. 

Size is a defining feature of a neighborhood and is typically based on a comfortable distance for walking from the 
center of the neighborhood to its edge; that suggests an area of 40 to 160 acres. In the 1929 Regional Plan of New 
York and Environs, urban planner Clarence Perry outlined a neighborhood center surrounded by civic uses, parks, 
residential uses, a school, and retail at the edge, all within one-quarter mile-about a 5-minute walk. This amounts 
to an area or pedestrian "shed" Ofl25 acres, or if the land area is a square, 160 acres. Although Perry's diagram does 
not address many of the sustainable features ofLEEO-NO, such as access to multimodal transportation options, 
location of infrastructure, and building fonn, it serves as a reference point for the mix of uses and walkable scale of 
neighborhood development encouraged in the rating system. Most people will walk approximately one-quarter mile 
(1,320 feet) to run daily errands; beyond that, many will take a bicycle or car. Additional research shows that people 
will walk as far as a half-mile (2,640 feet) to reach heavy rail transit systems or more specialized shops or civic uses.8 

Since half a square mile contains 320 acres, the core committee has decided that this size should serve as guidance for 
the upper limit ofa LEED-ND project. 

5 Lewis Mumford, "The Neighbourhoodand the Neighbourhood Unit," Town Planning Revietll24 (1954): 256-270, p. 258. 
6 Charter of the Congress for the New Urbanism, \"lww.cntLorgfcharter, 1996. 
7 Ibid 
8 H. Dittmarand G. Ohland, eds., The New Transit Towll: Best Practices in Transit-OlientedDel'elopmeJlt (Washington, D.C.: Island Press, 2004), p.l20. 
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Figure 1. Clarence Perry's Neighborhood Unit, 1929. 
Source: Regional Plan Association 
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Figure 2. A "sustainable" update of Perry's 
neighborhood unit. Source: Douglas Farr, 
Sustainable Urbanism 
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A neighborhood should have places where the public feels welcome and encouraged to congregate, recognizable 
as the heart of the community. A proper center has at least one outdoor public space for this purpose, designed 
with pedestrians in mind; this is the most well-defined outdoor "room" in the neighborhood. The best centers are 
within walking distance of the primarily residential areas, and typically some gradient in density is discernible from 
center to edge. The "center" need not be in the geographic center of the neighborhood; it can be along the edge, on 
an arterial or transit line. It is important for a neighborhood to have boundaries as well as a defined center, and this 
characteristic is often achieved through identifiable edges, either man-made or natural, such as adjacent farmland, 
parks, greenways, schools, major rights-of-way, or other uses. 

When a neighborhood has a robust network of internal streets and good connections to surrounding communities, 
pedestrians, bicyclists, and drivers can move more efficiently and more safely. Multiple intersections and short 
blocks also give pedestrians a more interesting environment. The maximum average block perimeter to achieve 
an integrated network is 1,500 feet, with a maximum uninterrupted block face of ideally no more than 450 feet; 
intersecting streets are placed at intervals of 500 to 600 feet, and no greater than 800 feet apart along any single 
stretch. 

The morphology of a sustainable neighborhood-the design ofits blocks, streets, and buildings-can seIVe as the 
foundation of a walkable environment. WaIkable streets have many features, and those elements deemed most 
important by the core committee are encouraged by the LEED-ND Rating System. These features, such as human­
scaled buildings and street widths, wide sidewalks, buildings that are pulled up to the sidewalk to create a continuous 
street wall, retail storefronts and other uses, and interesting street furniture and trees, are meant to create a safe, 
inviting, and well-used public realm with visual interest. To keep loading docks, garage openings, and utilities away 
from Sidewalks, neighborhoods with walkable streets often feature alleys. 
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Figure 3. Examples of neighborhood morphology. Source: Douglas Farr, Sustainable Urbanism 
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A mix of uses is often integral to the vitality of a neighborhood; the mix can include not only residential and 
commercial but also a variety of retail establishments, services, community facilities, and other kinds of"diverse 
uses," whether available within the neighborhood or adjacent. Urban theorist Ray Oldenburg would classify diverse 
uses as "Third Places"-small neighborhood grocers, coffee shops, pubs, or post offices that allow residents and 
workers to mingle and have social interactions. A mix of active and diverse retail uses on a walkable street can create a 
place that is alive day and night, and not closed down at 6 p.m. 

Existing neighborhoods have the added benefit of historic buildings and events with cultural significance. Jane 
Jacobs argued that every neighborhood needed a mixture of newer and older buildings to allow for a variety of uses, 
income levels, and even ideas within the neighborhood.9 New neighborhoods can bring some of the architectural 
diversity found in existing neighborhoods by including a mix of uses and housing types, each of which might need 
a different building type and design, thus generating visual interest. Finally, placing important civic buildings, such 
as churches, libraries, schools, or local government buildings at the termination of a street can create civic pride 
and also an interesting vista for pedestrians. With a focus on civic buildings and gathering places and the pedestrian 
experience in general, it is no surprise thatwalkable neighborhoods are often defined by the social interaction among 
people living and working near one another. 

In conclusion, LEED for Neighborhood Development emphasizes the creation of compact, walkable, vibrant, 
mixed-use neighborhoods with good connections to nearby communities. In addition to neighborhood morphology, 
pedestrian scale, and mix of uses, the rating system also emphasizes the location of the neighborhood and the 
performance of the infrastructure and buildings within it. The sustainable benefits of a neighborhood increase when 
it offers proximity to transit and when residents and workers can safely travel byfoot or bicycle to jobs, amenities, 

9 Jane Jacobs, The Death alld Life of Great American Cities (New York: Random House, 1961), p. 187-
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and services. This can create a neighborhood with a high quality ofHfe and healthy inhabitants. Likewise,green 
buildings can reduce energy and water use, and green infrastructure, such as landscaping and best practices to reduce 
stormwater runoff, can protect natural resources. Together, well-located and well-designed green neighborhood 
developments will play an integral role in reducing greenhouse gas emissions and improving qualityoflife. 

Certification 
To earn LEED certification, the applicant project must satisfy all the prerequisites and qualify for a minimum 
number of points to attain the project ratings listed below. Having satisfied the basic prerequisites of the program, 
applicant projects are then rated according to their degree of compliance within the rating system. 

LEED for Neighborhood Development certifications are awarded according to the following scale: 

Certified 

Silver 
Gold 
Platinum 

40-49 points 

50-59 points 

60-79 points 

80 points and above 

Stages of Certification 
LEED for Neighborhood Development involves projects that may have significantly longer construction periods than 
single buildings, and as a result the standard LEED certification process has been modified. To provide developers 
of certifiable projects with conditional approval at an early stage, LEED 2009 for Neighborhood Development 
certification is divided into a three-stage process. Aland-use entitlement, referred to below, is the existing or granted 
right to use property for specific types and quantities of residential and nonresidential land uses. 

Stage 1. Conditional Approval of a LEED-ND Plan. This stage is optional for projects at any point before 
the entitlement process begins, or when no more than 50% of a project's total new and/or renovated building 
square footage has land-use entitlements to use property for the specific types and quantities of residential and 
nonresidential land uses proposed, either by right or through a local government regulatory change process. Projects 
with more than 50% of new and/or renovated square footage already entitled must complete the local entitlement 
process for 100% of new and/or renovated square footage and apply under Stage 2. If conditional approval of the plan 
is achieved, a letter will be issued stating that if the project is built as proposed, it will be eligible to achieve LEED 
for Neighborhood Development certification. The purpose of this letter is to help the developer build a case for 
entitlement among land-use planning authorities, as well as attract financing and occupant commitments. 

Stage 2. Pre-Certified LEED-ND Plan. This stage is available after 100% of the project's total new and/or 
renovated building square footage has been fully entitled by public authorities with jurisdiction over the project. 
The project can also be under construction or partially completed, but no more than 75% of the total square footage 
can be constructed; projects that are more than 75% constructed must finish and use Stage 3. Any changes to the 
conditionally approved plan that could affect prerequisite or credit achievement must be communicated as part of 
this submission. If precertification of the plan is achieved, a certificate will be issued stating that the plan is a Pre­
Certified LEED for Neighborhood Development Plan and it will be listed as such on the USGBC website. 

Stage 3. LEED-ND Certified Neighborhood Development. This final step takes place when the project can submit 
documentation for an prerequisites and attempted credits, and when certificates of occupancy for buildings and 
acceptance of infrastructure have been issued by public authorities with jurisdiction over the project. Any changes 
to the Pre-Certified LEED-ND Plan that could affect prerequisite or credit achievement must be communicated as 
part of this submission. If certification of the completed neighborhood development is achieved, a plaque or similar 
award for public display at the project site will be isssued and it will be listed as certified on the USGBC website. 
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Since the location of a project cannot be changed, whereas its design and technologies can, a review is offered to 
determine a project's compliance with the Smart Location and Linkage (SLL) prerequisites and inform the team 
whether the location qualifies. Ifit does, a project team can proceed; ifit doesn't, the team can end its participation 
in the program before investing more time. This optional review of the SLL prerequisites is available to projects in 
advance of a Stage 1, Stage 2, or Stage 3 application. 

IV. EXEMPLARY PERFORMANCE 
Exemplatyperformance strategies result in performance that greatly exceeds the performance level or expands the 
scope reqUired by an existing credit. To earn an exemplatyperformance point, teams must meet the performance 
level defined by the next step in the threshold progression. For a credit with more than one compliance path, an 
Innovation and Design Process point can be earned by satisfying more than one compliance path if their benefits are 
additive. 

The credits for which exemplatyperfonnance points are available are listed in the LEED Reference Guide for Green 
Neighborhood Development, 2009 Edition. 

V. REGIONAL PRIORITY 
To provide incentive to address geographically specific environmental issues, USGBC regional councils and 
chapters, the Congress for the New Urbanism chapters, and representatives of Smart Growth America's State and 
Local Caucus have identified 6 credits per rating system that are of particular importance to specific areas. Each 
Regional Priority credit is worth an additional 1 point, and a total of 4 additional points may be earned by achieving 
Regional Priority credits, with 1 point earned per credit. If the project achieves more than 4 Regional Priority credits, 
the team can choose the credits for which these points will apply. The USGBC website contains a searchable database 
of Regional Priority credits. 
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SLL Prerequisite 1: Smart Location 
Required 

Intent 
To encourage development within and near existing communities and public transit infrastructure. To encourage 
improvement and redevelopment of existing cities, suburbs, and towns while limiting the expansion of the 
development footprint in the region to appropriate circumstances. To reduce vehicle trips and vehicle miles traveled 
(VM:T). To reduce the incidence of obesity, heart disease, and hypertension by encouraging daily physical activity 
associated with walking and bicycling. 

Requirements 

FOR ALL PROJECTS 
Either (a) locate the project on a site served by existing water and wastewater infrastructure or (b) locate the project 
within a legally adopted, publicly owned, planned water and wastewater service area, and provide new water and 
wastewater infrastructure for the project. 

AND 

OPTION 1. Infill Sites 
Locate the project on an in fill site. 

OR 

OPTION 2. Adjacent Sites with Connectivity 
Locate the project on an adjacent site (Le., a site that is adjacent to previously developed land; see Definitions) 
where the connectivity of the site and adjacent land is at least 90 intersections/square mile as measured within 
a 1/2-mile distance ofa continuous segment of the project boundary, equal to or greater than 25% of the project 
boundary, that is adjacent to previous development. Existing external and internal intersections may be counted 
if they were not constructed or funded by the project developer within the past ten years. Locate and/or design the 
project such that a through-street and/or nonmotorized right-of-way intersects the project boundary at least every 
600 feet on average, and at least every 800 feet, connecting it with an existing street and/or right of way outside 
the project; nonmotorized rights-of-way may count for no more than 20% of the total. The exemptions listed in 

NPD Prerequisite 3, Connected and Open Community, do not apply to this option. 
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Figure 1. Adjacent and connected project site based on minimum 25% of perimeter adjacent to previously developed 
parcels and at least 90 eligible intersections per square mile within 1/2 mile of boundary segment adjacent to 
previous development 
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Figure 2. Project site with through-street right-of-way intersecting project boundary at least every 600 feet on average 

OR 

OPTION 3. Transit Corridor or Route with Adequate Transit Service 
Locate the project on a site with existing and/or planned transit service such that at least 50% of dwelling units and 
nonresidential building entrances (inclusive of existing buildings) are within a 1/4 mile walk distance of bus and/or 
streetcar stops, or within a 1/2 mile walk distance of bus rapid transit stops, light or heavy rail stations, and/or ferry 
terminals, and the transit service at those stops in aggregate meets the minimums listed in Table 1 (both weekday 
and weekend trip minimums must be met). 

Weekend trips must include service on both Saturday and Sunday. Commuter rail must serve more than one 
metropolitan statistical area (MSA) and/or the area surrounding the core of an MSA. 

Table 1. Minimum daily transit service 

.... ..•........... . ' ............. ;; ........ :.; .' . .... ; ...... ' .. .' . Weekday trips • • .... .....• 'Wee'kerj'~, trips' 
Projects with multiple transit types (bus, streetcar, rail, or ferry) 60 40 

Projects with commuter rail or ferry service only 24 6 

. ......•.. 
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If transit seIVice is planned but not yet operational, the project must demonstrate one of the following: 

a. The relevant transit agency has a signed full funding grant agreement with the Federal Transit 
Administration that includes a revenue operations date for the start of transit service. The revenue 
operations date must be no later than the occupancy date of 50% of the project's total building square 
footage. 

b. Forbus, streetcar, bus rapid transit, or feny service, the transit agency must certify that it has an approved 
budget that includes specifically allocated funds sufficient to provide the planned selvice at the levels listed 
above and that service at these levels will commence no later than occupancy of 50% of the project's total 
building square foarage. 

c. For rail seJ:Vice other than streetcars, the transit agency must certify that preliminary engineering for a rail 
line has commenced. In addition, the service must meet either of these two requirements: 

• A state legislature or local subdivision of the state has authorized the transit agency to expend funds to 
establish rail transit seJ:Vice that will commence no later than occupancy of 50% of the project's total 
building square footage. 

OR 
• A municipality has dedicated funding or reimbursement commitments from future tax revenue for the 

development of stations, platforms, or other rail transit infrastrucmre that will service the project no 
later than occupancy of 50% of the project's total building square footage. 
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Figure 3. Walking routes on pedestrian network showing distances from dwellings and nonresidential uses to transit 
stops 

OR 

1/2 Mile 

Walk 

Building Entrances 
within Walking Distance 

Walking Route (112 Mile Distance) 

Walking Roule (114 Mile Distance) 

~ Destinalion 

OPTION 4. Sites with Nearby Neighborhood Assets 
Include a residential component equaling at least 30% of the project's total building square footage (exclusive of 
portions of parking structures devoted exclusively to parking), and locate the project near existing neighborhood 
shops, uses, and facilities C'diverse uses"; see Appendix) such that the project boundary is within 114-mile walk 
distance of at least five diverse uses, or such that the project's geographic center is within 1/2-mile walk distance 
of at least seven diverse uses. In either case the qualifying uses must include at least one food retail establishment 
and at least one use from each of two other categories, with the following limitations: 

a. A single establishment may not be counted in two categories (e.g., a place of worship may be counted only 
once even if it also contains a daycare facility, and a retail store may be counted only once even ifit sens 
products in several categories). 

b. Establishments in a mixed-use building may each count if they are distinctly operated enterprises with 
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separate extelior entrances, but no more than half of the minimum number of diverse uses can be situated 
in a single building or under a common roof. 

c. Only two establishments in a single category may be counted (e.g., iffive restaurants are within the 
required distance, only two may be counted). 

Figure 4. Walking routes on pedestrian network showing distances from dwellings and nonresidential uses to diverse 
use destinations 
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Key Definitions 

adjacent site a site having at least 25% of its boundary bordering parcels that are each at least 75% previously 
developed. Astreet or other right -of-way does not constitute previously developed land; instead, it is the status of 

the property on the other side of the street or right-of-way that matters. Any fraction of the boundatythat borders 

waterfront other than a stream is excluded from the calculation. A site is still considered adjacent if the 25% 

adjacent portion of its boundary is separated from previously developed parcels by undeveloped, permanently 

protected land averaging no more than 400 feet in width and no more than 500 feet in anyone place. The 

undeveloped land must be permanently presenred as natural area, riparian corridor, park, greenway, agricultural 

land, or designated cultural landscape. Permanent pedestrian paths connecting the project through the protected 

parcels to the bordering site may be counted to meet the requirement of SLL Prerequisite 1, Option 2 (that the 

project be connected to the adjacent parcel by a through-street or nonmotorized right-of-way every 600 feet on 

average, provided the path or paths traverse the undeveloped land at no more than a 10% grade for walking by 

persons of all ages and physical abilities). 

Adjacent project site based on minimum 25% of perimeter adjacent to previously developed parcels, including 
allowance for permanently protected land between project boundary and previously developed parcels 

connectivity the number of publicly accessible street intersections per square mile, including intersections of 

streets with dedicated alleys and transit rights-of-way, and intersections of streets with nonmotorized rights­

of-way. If one must both enter and exit an area through the same intersection, such an intersection and any 

intersections beyond that point are not counted; intersections leading only to culs-de-sac are also not counted. The 

calculation of square mileage excludes water bodies, parks larger than 1/2 acre, public facility campuses, airports, rail 

yards, slopes over 15%, and areas nonbuildable under codified law or the rating system. Street rights-of-way may 

not be excluded. 
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infill site a site that meets any of the following four conditions: 

a. At least 75% of its boundary borders parcels that individually are at least 50% previously developed, and that 

in aggregate are at least 75% previously developed. 

b. The site, in combination with bordering parcels, forms an aggregate parcel whose boundary is 75% bounded 

by parcels that individually are at least 50% previously developed, and that in aggregate are at least 75% 
previously developed. 

c. At least 75% of the land area) exclusive of rights-of-way) within a 1/2 mile distance from the project boundary 
is previously developed. 

d. The lands within a 1/2 mile distance from the project boundary have a preproject connectivity of at least 140 

intersections per square mile. 

A street or other right-of-way does not constitute previously developed land; it is the status of property on the other 
side or right-of-way of the street that matters. For conditions ( a) and (b) above, any fraction of the perimeter that 
borders waterfront other than a stream is excluded from the calculation. 

(a). Infill project site based on minimum 75% of 
perimeter adjacent to previously developed parcels 

(b). Infill project site based on minimum 75% adjacent 
to previously developed parcels using project boundary 
and selected bordering parcels 

• ••• •• Agwog.t. p."..,J 

~-" 1 r:J1T""1 ClC;::::] ,------------, ~,-----, ri. ___ -'-__ --' 
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(e). Infill project site based on minimum 75% of land 
area within 112 mile 01 project boundary being previously 
developed 

(d). Inlill project site based on minimum 140 
intersectionsisq.mi. within 112 mile 01 project boundary 

previously developed altered by paving, construction, and/or land use that would typically have required 
regulatory permitting to have been initiated (alterations may exist now or in the past). Previously developed land 
includes a platted lot on which a building was constructed if the lot is no more than 1 acre; previous development 
on lots larger than 1 acre is defined as the development footprint and land alterations associated with the footprint. 
Land that is not previously developed and altered landscapes resulting from current or historical clearing or filling, 
agricultural or forestry use, or preserved natural area use are considered undeveloped land. The date of previous 
development permit issuance constitutes the date of previous development, but permit issuance in itself does not 
constitute previous development. 
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SLL Prerequisite 2: Imperiled Species and Ecological Communities Conservation 
Required 

Intent 
To conserve imperiled species and ecological communities. 

Requirements 

FOR ALL PROJECTS 
Consult with the state Natural Heritage Program and state fish and wildlife agencies to determine whether 
species listed as threatened or endangered under the federal Endangered Species Act, the state's endangered 
species act, or species or ecological communities classified by NatureServe as GH (possibly extinct), Gl 
(critically imperiled), or G2 (imperiled) have been or are likclyto be found on the project site because of the 
presence of suitable habitat and nearby occurrences. If the consultations are inconclusive and site conditions 
indicate that imperiled species or ecological communities could be present, using a qualified biologist, perform 
biological surveys using accepted methodologies during appropriate seasons to determine whether such species 
or communities occur or are likely to occur on the site. 

OPTION 1. Sites without Affected Species or Ecological Community 

OR 

The prerequisite is satisfied if the consultation and any necessary biological surveys determine that no such 
imperiled species or ecological communities have been found or have a high likelihood of occurring. 

OPTION 2. Sites with Affected Species or Ecological Community: Habitat Conservation Plan 

OR 

Comply with an approved habitat conservation plan under the Endangered Species Act for each identified species 
or ecological community. 

OPTION 3. Sites with Affected Species or Ecological Community: Habitat Conservation Plan 
Equivalent 

Work with a qualified biologist, a nongovernmental conservation organization, or the appropriate state, regional, 
or local agency to create and implement a conservation plan that includes the following actions: 

a. Identify and map the extent of the habitat and the appropriate buffer, not less than 100 feet, according to 
best available scientific information. 

b. To the maximum extent practicable, protect the identified habitat and buffer in perpetuity by donating 
Or se11ing the land or a conservation easement on the land to an accredited land trust or relevant public 

agency. 

c. If on-site protection can be accomplished, analyze threats from development and develop a monitoring 
and management plan that eliminates or significantly reduces the threats. 
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d. If any portion of the identified habitat and buffer cannot be protected in perpetuity, quantify the effects 
by acres or number of plants and/or animals affected, and protect from development in perpetuiryhabitat 
of similar or better quality, on-site or off-site, by donating or selling a conservation easement on it to an 
accredited land trust or relevant public agency. The donation or easement must cover an amount ofland 
equal to or larger than the area that cannot be protected. 
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SLL Prerequisite 3: Wetland and Water Body Conservation 
Required 

Intent 
To preserve water quality, natural hydrology, habitat, and biodiversity through consenration of wetlands and water 
bodies. 

Requirements 
Limit development effects on wetlands, water bodies, and surrounding buffer land according to the requirements 
below. 

OPTION 1. Sites with No Wetlands, Water Bodies, Land within 50 Feet of Wetlands, or Land within 
100 Feet of Water Bodies 

OR 

Locate the project on a site that includes no wetlands, no water bodies, no land v.;ithin 50 feet of wetlands, and no 
land within 100 feet afwater bodies. 

OPTION 2. Sites with Wetlands, Water Bodies, Land within 50 Feet of Wetlands, or Land within 100 
Feet of Water Bodies 

a. Locate the project such that preprojectwetlands, water bodies, land within So feet of wetlands, and land within 
100 feet afwater bodies is not affected by new development, unless the development is minor improvements 
or is on previously developed land. 

OR 
b. Earn at least 1 point under GIB Credit 8, Stormwater Management, and limit any impacts beyond minor 

improvements to less than the percentage of buffer land listed in Table l. 

Table 1. Maximum allowable area of impacts within buffer lone, by density 

ResidentialdehSi!Y(DUla,reti) I···.···· 

> 25 > 1.75 :s: 20% 

> 18 and s 25 >1.25tos1.75 :$15% 

> 10 and:s: 18 > .75 to s 1.25 s 10% 

dO s .75 s5% 
DU = dwelling unit; FAR = flooHlrea ratio. 

* For this option, a mixed-use project may use either its residential or its nonresidential density to determine the percentage of allowable 
impacts, regardless of which is higher. 

** For this option, buffer width may vary as long as the total buffer area is equal to the area within 50 feet of wetlands andlor within 100 
feet of water bodies, minus excluded features (see below). The minimum buffer width, however, is 25 feet for wetlands and 50 feet for 
water bodies, measured from the edge. In the minimum buffer, only minor improvements and/or improvements that result in no ecological 
impairment of the wetland or water body, as determined by a qualified biologist. are allowed. 

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT 

12 



AND 

FOR ALL PROJECTS 
Comply with all local, state, and federal regulations pertaining to wetland and water body conservation. 

The following features are not considered wetlands, water bodies, or buffer land that must be protected for the 

purposes of this prerequisite: 

a. Previously developed land. 

b. Man-made water bodies (such as industrial mining pits, concrete-lined canals, or stormwater retention 
ponds) that lack natural edges and floors or native ecological communities in the water and along the edge. 

c. Man-made linearwctlands that result from the interruption of natural drainages by existing rights-of-way. 

d. Wetlands that were man-made incidentally and have been rated "poor" for all measured wetland functions. 

Wetland quality assessment must be performed by a qualified biologist using a method that is accepted by 

state or regional permitting agencies. 

Minor improvements within the buffer may be undertaken to enhance appreciation for the wetland or water 

body, provided such facilities are open to public access. Only the following improvements are permitted: 

a. Bicycle and pedestrian pathways no more than 12 feet wide, of which no more than 8 feet may be 
impervious. 

b. Activities to maintain or restore native natural communities and/or natural hydrology. 

c. One single-story structure not exceeding 500 square feet per 300 linear feet of buffer, on average. 

d. Grade changes necessary to ensure public access. 

e. Clearings, limited to one per 300 linear feet of buffer on average, not exceeding 500 square feet each, for 

tables, benches, and access for nonmotorized recreational watercraft. Off-street parking is not considered 
a minor improvement. 

f. Removal of hazardous trees; up to 7~/o of dead trees; trees less than 6 inches diameter at breast height; 

trees under 40% condition rating; and up to 20% of trees more than 6 inches diameter at breast height with 

a condition rating of 40% or higher. The condition rating must be based on an assessment by an arborist 

certified by the International Society of .Al·boriculture elSA) using ISA standard measures. 

g. Brownfield remediation activities. 

Direct impacts to wetlands and water bodies are prohibited, except for minimal-impact structures, such as an 

elevated boardwalk, that allow access to the water for educational and recreational purposes. Structures that 

protrude into wetlands or water bodies may be replaced, provided the replacement struchlre has the same or 

smaller footprint and a similar height. 

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT 

13 



Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

previously developed altered by paving, construction, and/or land use that would typically have required 
regulatory permitting to have been initiated (alterations may exist now or in the past). Previously developed land 
includes a platted lot on which a building was constructed if the lot is no more than 1 acre; previous development 
on lots larger than 1 acre is defined as the development footprint and land alterations associated with the footprint. 
Land that is not previously developed and altered landscapes resulting from current or historical clearing or filling, 
agricultural or forestry use, or preserved natural area use are considered undeveloped land. The date of previous 
development permit issuance constitutes the date of previous development, but permit issuance in itself does not 
constirute previous development. 
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SLL Prerequisite 4: Agricultural Land Conservation 
Required 

Intent 
To preserve irreplaceable agricultural resources byprotecting prime and unique soils on farmland and forestland 
from development. 

Requirements 

FOR ALL PROJ ECTS 
Locate the project on a site that is not within a state or locally designated agricultural preservation district, unless 
any changes made to the site conform to the requirements for development within the district (as used in this 
requirement, district does not equate to land-use zoning). 

AND 

OPTION l. Protected Soils Not Impacted 

OR 

Locate the project developmentfootprintsuch that it does not disturb prime soils, unique soils, or soils of state 
significance as identified in a state Natural Resources Conservation Service soil sUlVey. 

OPTION 2. Infill Sites 
Locate the project on an infill site. 

OR 

OPTION 3. Sites Served by Transit 
Comply with SLL Prerequisite 1, Option 3, Transit Corridor or Route with Adequate Transit Service. 

OR 

OPTION 4. Development Rights Receiving Area 

OR 

Locate the project within a designated receiving area for development rights under a publicly administered 
farmland protection program that provides for the transfer of development rights from lands designated for 
conselVation to lands designated for development. 

OPTION 5. Sites with Impacted Soils 
If development footprint affects land with prime soils, unique soils, or soils of state significance, as identified in 
a state Natural Resources Conservation Service soil survey, mitigate the loss through the purchase of easements 
providing pennanent protection from development on land with comparable soils in accordance with the ratios 
based on densities per acre of buildable land as listed in Tables 1 and 2. 
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Table 1. Mitigation ratios for projects in metropolitan or micropolitan statistical areas, pop. 250,000 or more 

Reside,ntial density <DU per,acre NonresidE;!l1tia,1 .d~nsity, (FA~ 
~itigation ratio,(acres of-easement: acres of of buildable land available for of buildable lahd aV,ailable for , project on prime, "~.mique, or significant soil) 

- residential use) nonreside'ntial use) -

>7and~8.5 > 0.50 and ~ 0.67 2 to 1 

> 8.5 and ~ 10 > 0.67 and ~ 0.75 1.5 to 1 

> 10 and ~ 11.5 > 0.75 and s 0.87 1 to 1 

> 11.5 and ~ 13 > 0.87 and ~ 1.0 .5 to 1 

> 13 > 1.0 No mitigation 

Table 2. Mitigation ratios for projects in metropolitan or micropolitan statistical areas, pop. less than 250,000 

Residential (j'ensity (OLiiacre Nonres,ide~tiCiI density (FAR Mitigation'r;:itio (acf!'ls-,'of easement-::,acres o_f of buildable land 'availab'h~ for of buildable land available for 
-- residential use) -nonresidentiaf use) project ,on prime, unique, or significant soil) 

> 7 and ~ 8 > 0.50 and s 0.58 2 to 1 

> 8 and s 9 > 0.58 and s 0.67 1 to 1 

> 9 and s 10 > 0.67 and s 0.75 0.5 to 1 

>10 >0.75 No mitigation 

DU = dwelling unit; FAR := floor-area ratio. 

All off-site mitigation must be located within 100 miles of the project. 

Up to 15% of the impacted soils area may be exempted from the density requirements if it is permanently dedicated for 
community gardens, and may also count toward the mitigation requirement for the remainder of the site. Portions of 
parking structures devoted exclusively to parking must be excluded from the numerator when calculating thefloor-
area ratio (FAR). 

The mitigation ratio for a mixed-use project is calculated as fonows: 

1. Determine the total square footage of all residential and nonresidential uses. 

2. Calculate the percentage residential and percentage nonresidential of the total square footage. 

3. Determine the density of the residential and nonresidential components as measured in dwelling units per 
acre and FAR, respectively. 

4. Referring to Tables 1 and2, find the appropriate mitigation ratios for the residential and nonresidential 
components. 

5. If the mitigation ratios are different, multiply the mitigation ratio of the residential component by its 
percentage of the total square footage, and multiply the mitigation ratio of the nonresidential component by 
its percentage. 

6. Add the two numbers produced by Step 5. The result is the mitigation ratio. 
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Key Definitions 

buildable land the portion of the site where construction can occur, including land voluntarily set aside and 
not constructed upon. When used in density calculations, buildable land excludes public rights-of-way and land 
excluded from development by codified law or LEED for Neighborhood Development prerequisites. An applicant 
may exclude additional land not exceeding 1,5",6 of the buildable land base defined above, provided the following 
conditions are present: 

a. The land is protected from residential and nonresidential construction by easement, deed restriction, or 

other enforceable legal instrument. 

AND 
b. Either 25% or more of the boundary of each contiguous parcel proposed for exclusion borders a water body 

or areas outside the project boundary that are protected by codified law; or ownership of, or management 
authority over, the exclusion area is transferred to a public entity. 

infill site a site that meets any of the following four conditions: 

a. At least 75% of its boundary borders parcels that individually are at least 50% previously developed, and that 

in aggregate are at least 75% previously developed. 

b. The site, in combination with bordering parcels, fonns an aggregate parcel whose boundary is 75% bounded 
by parcels that individually are at least 50% previously developed, and that in aggregate are at least 7~/o 

previously developed. 

c. At least 75% of the land area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary 
is previously developed. 

d. The lands within a 1/2 mile distance from the project boundary have a preproject connectivity of at least 140 
intersections per square mile. 

Astreet or other right-of-way does not constitute previously developed land; it is the status of property on the other 
side or right-of-way of the street that matters. For conditions (a) and (b) above, any fraction of the perimeter that 
borders waterfront other than a stream is excluded from the calculation. 
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(a). Infill project site based on minimum 75% of 
perimeter adjacent to previously developed parcels 

(e). Infill project site based on minimum 75% of land 
area within 1/2 mile of project boundary being previously 
developed 
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(b). Infill project site based on minimum 75% adjacent 
to previously developed parcels using project boundary 
and selected bordering parcels 
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(d). Infill project site based on minimum 140 
intersectionsisq.mi. within 1/2 mile of project boundary 
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SLL Prerequisite 5: Floodplain Avoidance 
Required 

Intent 
To protect life and property, promote open space and habitat conservation, and enhance water quality and natural 

hydrological systems. 

Requirement 

OPTION 1. Sites without Floodplains 
Locate on a site that does not contain any land within a loo-year high- or moderate-risk floodplain as defined 

and mapped by the Federal Emergency Management Agency (FEMA) or a state or local floodplain management 

agency, whichever is more recent. 

OR 

OPTION 2. Infill or Previously Developed Sites with Floodplains 

OR 

Locate the project on an infill site or a previously developed site or in a nonconveyance area of river or coastal 
floodplain without storm surge potential where compensatory storage is used in accordance with a FEMA­

approved mitigation plan. Comply with the National Flood Insurance Program (NFIP) requirements for 

developing any portions of the site that lie within a lOo-year high-or moderate-risk floodplain, as defined 

in Option 1. If the project includes construction of any critical facility, such as a hospital, water and sewage 

treatment facility, emergency center, or fire or police station, the critical facility must be designed and built so as 

to be protected and operable during asoo-year event, as defined by FEMA. 

OPTION 3. All other Sites with Floodplains 
If any part of the site is located within a lOo-year high- or moderate-risk floodplain, as defined above, develop 

only on portions of the site that are not in the floodplain, or that have been previously developed, or that are in a 

nonconveyance area of river or coastal floodplain without storm surge potential where compensatory storage is 

used in accordance with a FEMA-approved mitigation plan. Previously developed portions in the floodplain must 

be developed according to NFIP requirements. If development includes construction of any critical facility, as 

described above, the critical facility must be designed and built so as to be protected and operable during asoo­

year event, as defined by FEMA. 
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Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

infill site a site that meets any of the following four conditions: 

a. At least 75% of its boundary borders parcels that individually are at least 50% previously developed, and that 

in aggregate are at least 75% previously developed. 

h. The site, in combination with bordering parcels, forms an aggregate parcel whose boundary is 75% bounded 

by parcels that individually are at least 50% previously developed, and that in aggregate are at least 75% 
previously developed. 

c. At least 75% of the land area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary 
is previously developed. 

d. The lands within a 1/2 mile distance from the project boundary have a preproject connectivity of at least 140 

intersections per square mile. 

A street or other right-of-way does not constitute previously developed land; it is the status of property on the other 

side or right-of-way of the street that matters. For conditions ( a) and (b) above, any fraction of the perimeter that 

borders waterfront other than a stream is excluded from the calculation. 

(a). Infill project site based on minimum 75% of 
perimeter adjacent to previously developed parcels 

•••• Adj.cent to Uro;l."""'ped 

1 Cirri c:J",rn .----------. r--<l~ n __ ~"~-~' ___ ~ 
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(b). Infill project site based on minimum 75% adjacent 
to previously developed parcels using project boundary 
and selected bordering parcels 

•••••• A\l9,....,leP",,,,,1 
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(c). Infill project site based on minimum 75% of land 
area within 112 mile of project boundary being previously 
developed 

(dl. Infill project site based on minimum 140 
intersectionsisq.mi. within 112 mile of project boundary 
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SLL Credit 1: Preferred Locations 
1-10 points 

Intent 
To encourage developrnentwithin existingdties, suburbs, and towns to reduce adverse environmental and public 

health effects associated with sprawl. To reduce development pressure beyond the limits of existing development. To 
conserve natural and financial resources required for construction and maintenance ofinfrastructure. 

Requirements 
Achieve any combination of requirements in the following three options: 

OPTION l. Location Type 
Locate the project in one of the following locations: 

a. A previously developed site that is not an adjacent site or injill site (1 point). 

b. An adjacent site that is also a previously developed site (2 points). 

c. An infill site that is not a previously developed site (3 points). 

d. An infill site that is also a previously developed site (s points). 

AND/OR 

OPTION 2. Connectivity 
Locate the project in an area that has existing connectivity within 1/2 mile ofthe project boundary, as listed to Table l. 

Table 1. Points for connectivity within 1/2 mile of project 

':,":-,' -<:' :In~e,rsections,:p~'r. square rilile' :,:"--:,::': :"<-'; .•....... Poirib( 

"" 200 and < 250 I 

..., 250 and < 300 2 

.. 300 and < 350 3 

.. 350 and < 400 4 

.. 400 5 

Intersections within the site may be counted if the intersections were not constructed or funded by the developer 
within the past ten years. 

AND/OR 

OPTION 3. Designated High-Priority Locations 
Achieve the following (3 points): 

• Earn at least 2 points W1der NPD Credit4, Mixed-Income Diverse Communities, Option 2, Affordable 

Housing. 
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• In addition, locate the project in one of the following high-priority redevelopment areas: EPA National 
Priorities List, Federal Empowerment Zone, Federal Enterprise Community, Federal Renewal Community, 
Department of Justice Weed and Seed Strategy Community, Department of the TreasmyCommunity 
Development Financial Institutions Fund Qualified Low-Income Community (a subset of the New 

Markets Tax Credit Program), or the U.S. Department of Housing and Urban Development's Qualified 
Census Tract (QCT) or Difficult Development Area (DDA). 

Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

adjacent site a site having at least 25% of its boundary bordering parcels that are each at least 75% previously 
developed. Astreet or other right-of-way does not constitute previously developed land; instead, it is the status of 
the property on the other side of the street or right-of-way that matters. Anyfraction of the boundary that borders 
waterfront other than a stream is excluded from the calculation. A site is still considered adjacent if the 25% 
adjacent portion of its boundary is separated from previously developed parcels by undeveloped, permanently 
protected land averaging no more than 400 feet in width and no more than 500 feet in anyone place. The 
undeveloped land must be permanently preserved as natural area, riparian corridor,park, greenway, agricultural 
land, or designated cultural landscape. Pennanent pedestrian paths connecting the project through the protected 
parcels to the bordering site may be counted to meet the requirement of SLL Prerequisite 1, Option 2 (that the 
project be connected to the adjacent parcel by a through-street or nonmotorized right-of-way every 600 feet on 
average, provided the path or paths traverse the undeveloped land at no mOre than a 10% grade for walking by 

. persons of all ages and physical abilities). 

Adjacent project site based on minimum 25% of perimeter adjacent to previously developed parcels, including 
allowance for permanently protected land between project boundary and previously developed parcels 

II 
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connectivity the number of publicly accessible street intersections per square mile, including intersections of 
streets with dedicated alleys and transit rights-of-way, and intersections of streets with nonmotorized rights­
of-way. If one must both enter and exit an area through the same intersection, such an intersection and any 
intersections beyond that point are not counted; intersections leading only to cuIs-de-sac are also not counted. The 
calculation of square mileage excludes water bodies, parks larger than 1/2 acre) public facility campuses, airports) rail 
yards) slopes over 15%, and areas nonbuildable under codified law or the rating system. Street rights-of-way may 
not be excluded. 

infill site a site that meets any of the follOwing four conditions: 

a. At least 75% of its boundary borders parcels that individually are at least 50% previously developed, and that 

in aggregate are at least 75% previously developed. 

b. The site) in combination with bordering parcels) forms an aggregate parcel whose boundary is 75% bounded 
by parcels that individually are at least 50% previously developed) and that in aggregate are at least 75'/0 
previously developed. 

c. At least 75% of the land area, exclusive of rights-of-way) within a 1/2 mile distance from the project boundary 
is previously developed. 

d. The lands within a 1/2 mile distance from the project boundary have a preproject connectivity of at least 140 

intersections per square mile. 

A street or other right-of-way does not constitute previously developed land; it is the status of property on the other 
side or right -of-way of the street that matters. For conditions (a) and (b) above) any fraction of the perimeter that 
borders waterfront other than a stream is excluded from the calculation. 

(a). Infill project site based on minimum 75% of 
perimeter adjacent to previously developed parcels 
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(b). Infill project site based on minimum 75% adjacent 
to previously developed parcels using project boundary 
and selected bordering parcels 
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(c). Infill project site based on minimum 75% of land 
area within 112 mile of project boundary being previously 
developed 

(d). Infill project site based on minimum 140 
intersectionsisq.mi. within 1/2 mile of project boundary 
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SLL Credit 2: Brownfields Redevelopment 

1-2 points 

Intent 
To encourage the reuse ofland by developing sites that are complicated by environmental contamination, thereby 
reducing pressure on undeveloped land. 

Requirements 

OPTION 1. Brownfield Sites (1 point) 

OR 

Locate the project on a site, part or all of which is documented as contaminated (by means of an ASTM E1903-
97 Phase II Environmental Site Assessment ora local Voluntary Cleanup Program), or on a site defined as a 
brownfield by a local, state, or federal government agency; and remediate site contamination such that the 

controlling public authority approves the protective measures and/or cleanup as effective, safe, and appropriate 
for the future use of the site. 

OPTION 2. High-Priority Redevelopment Areas (2 points) 
Achieve the requirements in Option 1; 

AND 
Locate the project in one of the following high-priority redevelopment areas: EPA Narional Priorities List, 
Federal Empowennent Zone, Federal Enterprise Community, Federal Renewal Community, Department of 
Justice Weed and Seed Strategy Community, Department of the Treasury Community Development Financial 
Instimtions Fund Qualified Low-Income Community (a subset of the New Markets Tax Credit Program), or the 
u.S. Department of Housing and Urban Development's Qualified Census Tract (QCT) or Difficult Development 
Area (DDA). 
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SLL Credit 3: Locations with Reduced Automobile Dependence 

1-7 points 

Intent 
To encourage development in locations shown to have multimodal transportation choices or otherwise reduced 
motor vehicle use, thereby reducing greenhouse gas emissions, air pollution, and other adverse environmental and 
public health effects associated with motor vehicle use. 

Requirements 

OPTION 1. Transit-Served Location 
Locate the project on a site with existing transit service such that at least 50% of dwelling units and nonresidential 

building entrances (inclusive of existing buildings) are within a 1/4-mile walk distance of bus or streetcar stops, 
or within a 1/2-mile walk distance of bus rapid transit stops, light or heavy rail stations, or ferry terminals, and 
the transit service at those stops in aggregate meets the minimums listed in Tables 1 and 2. Both weekday and 
weekend trip minimums must be met to earn points at a particular threshold. 

Projects larger than 125 acres can meet the requirements by locating on a site with existing transit service such 
that at least 40% of dwelling units and nonresidential building entrances (inclusive of existing buildings) are 
within a 1/4-mile walk distance of bus or streetcar stops, or within a 1/2-milewalk distance of bus rapid transit 
stops, lightor heavy rail stations, or ferry terminals, and the transit service at those stops in aggregate meets the 
minimums listed in Tables 1 and2 (both weekday and weekend trip minimums must be met to earn points at a 
particular threshold), as long as the 40% complies with NPD Prerequisite 2 and any portion of the project beyond 
the 1/4-mile and/or 1/2-mile walk distances meets SLL Prerequisite 1, Option 3-compliant planned transit service. 

Projects greater than SOD acres can meet the requirements by locating on a site with existing transit service such 
that at least 30% of dwelling units and nonresidential building entrances (inclusive of existing buildings) are 
within a 1/4-mile walk distance of bus or streetcar stops, or within a 1/2-milewalk distance of bus rapid transit 
stops, light or heavy rail stations, or ferry terminals. and the transit service at those stops in aggregate meets the 
minimums listed in Tables 1 and 2 (both weekday and weekend trip minimums must be met to earn points at a 

particular threshold), as long as the 30% complies with NPD Prerequisite 2 and any portion of the projectbeyond 
the 1/4-mile and/or 1/2-mile walk distances meets SLL Prerequisite 1, Optiofl3-compliant planned transit service. 

For all projects. weekend daily trips must include service on both Saturday and Sunday. Commuter rail must serve 
more than one metropolitan statistical area (MSA) and/or the area surrounding the core of an MSA. 

Table 1. Minimum daily transit service for projects with multiple transit types (bus, streetcar, rail, or ferry) 

i~ .ii .. .. VieekdaYtri~¥i ... ·.c .......• .•............ .. ···· .. i .. ·.Vieekend triJls .•.......•.. 1<> ....... ~oillts.i 
60 40 1 

76 50 2 

100 65 3 

132 85 4 

180 130 5 

246 150 6 

320 200 7 
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Table 2. Minimum daily transit service for projects with commuter rail or ferry service only 

, ' Weekday,trips . Weekend ,trips . ... Points ... 

24 6 1 

40 8 2 

60 12 3 

Projects served by two or more transit routes such that no one route provides more than 60% of the prescribed 
levels may earn 1 bonus point, up to the maximum 7 points. 

Projects where existing transit setvice is temporarily rerouted outside the required distances for less than 2 years 
may meet the requirements if the local transit agency has committed to restoring the compliant routes with 
setvice at or above the prior level. 

OR 

OPTION 2. Metropolitan Planning Organization Location with Low VMT 
Locate the project within a region served bya metropolitan planning organization (MPO) and within a 
transportation analysis zone (TAZ) where either a) the current annual home-based vehicle miles traveled (VMT) 
per capita (ifTAZ is 100% residential) or b) the annual non-horne-based VMT per employee (ifTAZ is 100% non­
residential) does not exceed90% of the average of the equivalent metropolitan region value. The research must 
be derived from household or employment transportation surveys conducted by the MPO within ten years of the 
date of submission for LEED for Neighborhood Development certification. Additional credit may be awarded 
for increasing levels of performance, as indicated in Table 3. Mixed-use TAZs must use whichever TAZ VMT is 
greater, either residential per capita or non-residential per employee. 

Table 3. Points for low-VMT location 

81-90% 1 

71-80% 2 

61-70% 3 

51-60% 4 

41-50% 5 

31-40% 6 

30 or less 7 

VMT = vehicle miles traveled. 

Points earned under Options 1 and 2 may not be combined. 
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Sll Credit 4: Bicycle Network and Storage 

1 point 

Intent 
To promote bicycIingand transportation efficiency. including reduced vehicle miles traveled (V1v1T). To support public 
health by encouraging utilitarian and recreational physical activity. 

Requirements 

BICYCLE NETWORK 
Design and/or locate the project to meet at least one of the three requirements below: 

AND 

a. An existing bicycle network of at least 5 continuous miles in length is within 1/4 -mile bicycling distance of the 
project boundary. 

h. If the project is 100% residential, an existing bicycle network begins within 1/4-mile bicycling distance of 
the project boundary and connects to a school or employment center within 3 miles' bicycling distance. 

c. An existing bicycle network within 1/4-mile bicycling distance of the project boundary connects to at least 
ten diverse uses (see Appendix) within 3 miles' bicycling distance from the project boundary. 

BICYCLE STORAGE 
Provide bicycle parking and storage capacity to new buildings as follows: 

a. Multiunit residential. Provide at least one secure, enclosed bicycle storage space per occupant for 30% of 
the planned occupancy but no fewer than one per unit. Provide secure visitor bicycle racks on-site, with at 

least one bicycle space per ten dwelling units but no fewer than four spaces per project site. 

b. Retail. Provide at least one secure, enclosed bicycle storage space per new retail worker for 10% of retail 
worker planned occupancy. Provide visitor or customer bicycle racks on-site, with at least one bicycle 
space per 5,000 square feet of retail space, but no fewer than one bicycle space per business or four bicycle 
spaces per project site, whichever is greater. Provide at least one on-site shower with changing facility for 
any development with 100 or more new workers and at least one additional on-site shower with changing 
facility for every 150 new workers thereafter. 

c. Nonresidential other than retail. Provide at least one secure, enclosed bicycle storage space per new 
occupant for 10% of planned occupancy. Provide visitor bicycle racks on-site with at least one bicycle 
space per 10,000 square feet of new commercial nonretail space but not fewer than four bicycle spaces per 
building. Provide at least one on-site shower with changing facility for any development with 100 or more 
new workers and at least one additional on-site shower with changing facility for every 150 newworkers 
thereafter. 

Secure, enclosed bicycle storage areas must be locked and easily accessible to residents and/or workers. Provide 
informational signage on using the storage facilities. 
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Visitors' and customers' bicycle racks must be clearly visible from a main entry, located -within 100 feet of the door, 
served with night lighting, and protected from damage from nearby vehicles. If the building has multiple main 
entries, bicycle racks must be proportionally dispersed within 100 feet of each. 

Shower and changing facility requirements may be met by providing the equivalent of free access to on-site health 
club shower facilities, if the health club can be accessed without going outside. Provide informational signage on 

using the shower facilities. 
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SLL Credit 5: Housing and Jobs Proximity 
1-3 points 

Intent 
To encourage balanced communities with a diversity of uses and employment opportunities. 

Requirements 

OPTION 1. Project with Affordable Residential Component (3 points) 
Include a residential component equaling at least 30% of the project's total building square footage (exclusive 
of parking structures), and locate and/or design the project such that the geographic center (or boundary if the 
project exceeds 500 acres) is within lIz-mile walk distance of existingfu11-tirne-equivalent jobs whose number is 
equal to or greater than the number of dwelling units in the project; and satisfy the requirements necessary to earn 
at least one point under NPD Credit 4, Mixed-Income Diverse Communities, Option 2, Affordable Housing. 

OR 

OPTION 2. Project With Residential Component (2 points) 

OR 

Include a residential component equaling at least 30% of the project's total building square footage (exclusive 
of parking structures), and locate and/or design the project such that the geographic center (or boundary if the 
project exceeds 500 acres) is within 1/2-mile walk distance of existing full-time-equivalent jobs whose number is 
equal to or greater than the number of dwelling units in the project. 

OPTION 3. Infill Project with Nonresidential Component (1 point) 
Include a nonresidential component equaling at least30% of the project's total building square footage (exclusive 
of parking structures), and locate on an in fill site whose geographic center (or boundary if the project exceeds 
500 acres) is within Ij2-mile walk distance of an existing rail transit, ferry, or tram stop and within 1/2-milewalk 
distance of existing dwelling units whose number is equal to or greater than 50% of the number of newfull-time­
equivalent jobs created as part of the project. 
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Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

infill site a site that meets any of the following four conditions: 

a. At least 75% of its boundary borders parcels that individually are at least 50% previously developed, and that 
in aggregate are at least 75% previously developed. 

b. The site, in combination with bordering parcels, forms an aggregate parcel whose boundary is 7:t1o bounded 
by parcels that individually are at least 50% previously developed, and that in aggregate are at least 75% 

previously developed. 

c. At least 75% of the landarea, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary' 
is previously developed. 

d. The lands within a 1/2 mile distance from the project boundary have a preproject connectivity of at least 140 

intersections per square mile. 

Astreet or other right-of-way does not constitute previously developed land; it is the status of property on the other 

side or right-of-way of the street that matters. For conditions ( a) and (b) above, any fraction of the perimeter that 
borders waterfront other than a stream is excluded from the calculation. 

(a). Infill project site based on minimum 75% of 
perimeter adjacent to previously developed parcels 
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(b). Infill project site based on minimum 75% adjacent 
to previously developed parcels using project boundary 
and selected bordering parcels 



(c). Infi!! project site based on minimum 75% of land 
area within 1/2 mile of project boundary being previously 
developed 

(d). Infill project site based on minimum 140 
intersections/sq.mi. within 112 mile of project boundary 
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SLL Credit 6: Steep Slope Protection 

1 point 

Intent 
To minimize erosion to protect habitat and reduce stress on natural water systems by preserving steep slopes in a 
natural, vegetated state. 

Requirements 

FOR ALL PROJECTS 
All options apply to existing natural or constructed slopes. Portions of project sites with slopes up to 20 feet in 
elevation, measured from toe (a distinct break between a 40% slope and lesser slopes) to top, that are more than 
30 feet in any direction from another slope greater than 15% are exempt from the requirements, a1though more 
restrictive local regulations may apply. 

OPTION 1. No Disturbance of Slopes Over 15% 
Locate on a site that has no existing slopes greater than 15%, or avoid disturbing portions of the site that have 

existing slopes greater than 15%. 

OR 

OPTION 2. Previously Developed Sites with Slopes Over 15% 

OR 

On portions of previously developed sites with existing slopes greater than 15%, restore the slope area with native 
plants or noninvasive adapted plants according to Table 1. 

Table 1. Required restoration area of slope 

.... .. >. ..> .. Slope ............. I .. .>< . Restcir~tioh <, -'-'-<"':,,><',:,'.' 
>40% 100% 

26% to 40% 60% 

< 15% to 25% 40% 

In addition, develop covenants, conditions, and restrictions (CC&R); development agreements; or other binding 
documents that will protect the specified steep slope areas in perpetuity. Comply with the requirements of 

Option 3 on any slope over 15% that has not been previously developed. 

OPTION 3. Sites Other than Previously Developed Sites with Slopes Over 15% 
On sites that are not previously developed sites, protect existing slopes over 15% as follows: 

a. Do not disturb slopes greater than 40% and do not disturb portions of the project site within 50 feet 
horizontally of the top of the slope and 75 feet horizontally from the toe of the slope. 

b. Limit development to no more than 40% of slopes between 25% and 40% and to no more than 60% of slopes 

between 1 ~t6 and 25%. 
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c. Locate development such that the percentage of the development footprint that is on existing slopes less than 

15% is greater than the percentage of buildable land that has existing slopes less than 15%. 

d. Develop CC&R, development agreements, or other binding documents that will protect steep slopes in 
perpetuity. 

Key Definitions 

For the meanings of other tenus used in the requirements, refer to the Glossary. 

buildable land the portion of the site where construction can occur, including land voluntarily set aside and 
not constructed upon. When used in density calculations, buildable land excludes public rights-of-way and land 
excluded from development by codified law or LEED for Neighborhood Development prerequisites. An applicant 
may exclude additional land not exceeding 15% of the buildable land base defined above, provided the following 
conditions are present: 

a. The land is protected from residential and nonresidential construction by easement, deed restriction, or 

other enforceable legal instrument. 

AND 
b. Either 25% or more of the boundary of each contiguous parcel proposed for exclusion borders a water body 

or areas outside the project boundary that are protected by codified law; or ownership of, or management 
authority over, the exclusion area is transferred to a public entity. 
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SLL Credit 7: Site Design for Habitat or Wetland and Water Body Conservation 

1 point 

Intent 
To conserve native plants, wildlife habitat, wetlands, and water bodies. 

Requirements 

OPTION l. Sites without Significant Habitat or Wetlands and Water Bodies 
Locate the project on a site that does not have significant habitat, as defined in Option 2 of this credit, or land 

within 100 feet of such habitat, and fulfill the requirements of Options 1 or 2(a) under SLL Prerequisite 3, 
Wetland and Water Body Conservation. 

OR 

OPTION 2. Sites with Significant Habitat 

OR 

Work with both the state's Natural Heritage Program and the state fish and wildlife agency to delineate identified 
significant habitat on the site. Do not disturb significant habitat orponions of the site within an appropriate 
buffer around the habitat. The geographic extent of the habitat and buffer must be identified by a qualified 
biologist, a nongovernmental conservation organization, orthe appropriate state or regional agency. Protect 
significant habitat and its identified buffers from development in perpemity by donating or selling the land, or a 
conservation easement on the land, to an accredited land trust or relevant public agency (a deed covenant is not 
sufficient to meet this requirement). Identify and commit to ongoing management activities, along with parties 
responsible for management and funding available, so that habitat is maintained in preprojectcondition or better 
for a minimum of three years after the project is built out. The requirement for identifying ongoing management 
activities may also be met by earning SLL Credit 9, Long-Term Conservation Management of Wetlands and Water 
Bodies. 

Significant habitat for this credit includes the following: 

a. Habitat for species that are listed or are candidates for listing under state or federal endangered species 
acts, habitat for species of special concern in the state, and/or habitat for those species and/or ecological 

communities classified as GH, Gl, G2, G3, and/or Sl and S2 species by NatureServe. 

b. Locally or regionally significant habitat of any size, or patches of predominantly native vegetation at least 
150 acres (even if some of the 150 acres lies outside the project boundary). 

c. Habitat flagged for conservation under a regional or state conservation or green infrastructure plan. 

OPTION 3. Sites with Wetlands and Water Bodies 
Design the project to conserve 100% of a11 water bodies, wetlands, land within 100 feet of water bodies, and land 
within so feet of wet lands on the site. Using a qualified biologist, conduct an assessment, or compile existing 
assessments, showing the extent to which those water bodies and/or wetlands perform the follOwing functions: 
(1) water quality maintenance, (2) wildlife habitat protection, and (3) hydrologic function maintenance, 
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including flood protection. Assign appropliate buffers (not less than 100 feet for water bodies and 50 feet for 
wetlands) based on the functions provided, contiguous soils and slopes, and contiguous land uses. Do not disturb 
wetlands, water bodies, and their buffers, and protect them from development in perpetuity by donating or 
selling the land, or a conservation easement on the land, to an accredited land trust or relevant public agency 
(a deed covenant is not sufficient to meet this requirement). Identify and commit to ongoing management 
activities, along with parties responsible for management and funding available, so that habitat is maintained in 
preproject condition or better for a minimum of three years after the project is built out. The requirement for 
identifying ongoing management activities may also be met by earning SLL Credit 9, Long-Term Conservation 
Management of Wetlands and Water Bodies. The project does not meet the requirements ifit has negative effects 
on habitat for species identified in Option 2(a). 

FOR ALL PROJECTS 
The following features are not considered wetlands, water bodies, or buffer land that must be protected: 

a. Previous(y developed land. 

b. Man-made water bodies (such as industrial mining pits, concrete-lined canals, or stormwater retention 
ponds) that lack natural edges and floors or native ecological communities in the water and along the edge 

c. Man-made linear wetlands that result from the interruption of natural drainages by existing rights-of-way. 

d. Wetlands that were created incidentally by human activity and have been rated ''poor'' for all measured 
wetland functions. Wetland quality assessment must be performed bya qualified biologist using a method 
that is accepted by state or regional permitting agencies. 

, Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

previously developed altered by paving, construction, and/or land use that would typically have required 
regulatory permitting to have been initiated (alterations may exist now or in the past). Previously developed land 
includes a platted lot on which a building was constructed if the lot is no more than 1 acre; previous development 
on lots larger than 1 acre is defined as the development footprint and land alterations associated with the footprint. 
Land that is not previously developed and altered landscapes resulting from current or historical clearing or fil1ing, 
agricultural or forestry use, or preserved natural area use are considered undeveloped land. The date of previous 
development pennit issuance constitutes the date of previous development, but permit issuance in itself does not 
constitute previous development. 
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SLL Credit 8: Restoration of Habitat or Wetlands and Water Bodies 

1 point 

Intent 
To restore native plants, wildlife habitat, wetlands, and water bodies that have been harmed by previous human 
activities. 

Requirements 
Using only native plants, restore predevelopment native ecological communities, water bodies, or wetlands on the 
project site in an area equal to or greater than 10% of the development footprint. Work with a qualified biologist to 
ensure that restored areas will have the native species assemblages, hydrology, and other habitat characteristics that 
likely occurred in predeve10pment conditions. Protect such areas from development in perpetuity by donating or 
selling the land, or a conservation easement on the land, to an accredited land trust or relevant public agency (a deed 
covenant is not sufficient to meet this requirement). Identify and commit to ongoing management activities, along 
with parties responsible for management and funding available, so that restored areas are maintained fora minimum 
of three years after the project is built out or the restoration is completed, whichever is later. The requirement for 
identifying ongoing management activities may also be met by earning SLL Credit 9, Long-Term Conservation 
Management of Wetlands and Water Bodies. The project does not meet the requirements if it has negative effects 
on habitat for species identified in Option 2(a) ofSLL Credit 7, Site Design for Habitat or Wetland and Water Body 
Conservation. 
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SLL Credit 9: Long-Term Conservation Management of Habitat or Wetlands and 
Water Bodies 
1 point 

Intent 
To conserve native plants, wildlife habitat, wetlands, and water bodies. 

Requirements 
Create and commit to implementing a long-term (at least ten-year) management plan for new or existing on-
site native habitats, water bodies, and/or wetlands and their buffers, and create a guaranteed funding source for 

management. Involve a qualified biologist or a professional from a natural resources agency or narural resources 
consulting firm in writing the management plan and conducting or evaluating the ongoing management. The plan 
must include biological objectives consistent with habitat and/or water reSOurce conservation, and it must identify 
(1) procedures, including personnel to canythem out, for maintaining the conservation areas; (2) estimated 
implementation costs and funding sources; and (3) threats that the project poses for habitat and/or water resources 
within conservation areas (e.g., introduction of exotic species, intrusion of residents in habitat areas) and measures 
to substantially reduce those threats. The project does not meet the requirements ifit has negative effects on 

habitat for species identified in Option 2(a) ofSLL Credit 7, Site Design for Habitat or Wetland and Water Body 
Conservation. 
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NPD Prerequisite 1: Walkable Streets 
Required 

Intent 
To promote transportation efficiency, including reduced vehicle miles traveled (VMT). To promote walking by 
providing safe, appealing, and comfortable street environments that support public health by reducing pedestrian 

injuries and encouraging daily physical activity. 

Requirements 
Design and build the project to achieve all of the following: 

a. For 90% of new building frontage, a principalftmctional entry on the front fa<;ade faces a public space, such as a 
street, square,park, paseo, or plaza, but not a parking lot, and is connected to sidewalks or equivalent provisions 

for walking. The square, park, or plaza must be at least 50 feet wide at a point perpendicular to each entry. 

b. At least 15% of existing and new street frontage within and bordering the project has a minimum building­

height -to-street -width ratio of 1:3 (i.e., a minimum of 1 foot of building height for every 3 feet of street width). 

• Nonmotorized rights-of-way may be counted toward the 15% requirement, but 100% of such spaces must 

have a minimum building-height-to-street-width ratio Of1:1. 

• Projects with bordering street frontage must meet only their proportional share of the height -to-width 

ratio (Le., only on the project side of the street). 

• Street frontage is measured in linear feet. 

• Building height is measured to eaves or the top of the roof for a flat-roof structure, and street width is 

measured fa~ade to fa~ade. For building frontages with multiple heights, use the weighted average height 

of all frontage segments based on each segment's height weighted by the segment's share of total building 

width. 

• Alleys and driveways are excluded. 

c. Continuous sidewalks or equivalent all-weather provisions for walking are provided along both sides of 

90% of streets or frontage within the project, including the project side of streets bordering the project. 

New sidewalks, whether adjacent to streets or not, must be at least 8 feet wide on retail or mixed-use blocks 

and at least 4 feet wide on all other blocks. Equivalent provisions for walking include woonerjs and a11-

weather-surface footpaths. Alleys, driveways, and reconstructed existing sidewalks are excluded from these 

calculations. 

d. No more than 20% of the street frontages within the project are faced directly by garage and service bay 

openings. 

Projects in a designated historic district subject to review by a local historic preservation entity are exempt from (b), 
(c), and (d) ifapproval for compliance is not granted by the review body. Projects in historic districts listed in or 

eligible for listing in a state register or the National Register of Historic Places that are subject to review by a state 

historic preservation office orthe National Park Service are exempt from (b), (c), and (d) if approval for compliance 

is not granted. lfthe public space is a square, park, or plaza, it must be at least 50 feet deep, measured at a point 

perpendicular to each entry. 
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NPD Prerequisite 2: Compact Development 
Required 

Intent 
To conserve land. To promote livability, walkability, and transportation efficiency, including reduced vehicle miles 
traveled (VMT). To leverage and support transit investments. To reduce public health risks by encouraging daily 
physical activity associated with walking and bicycling. 

Requirements 

OPTION 1. Projects in Transit Corridors 

OR 

Forprojectswith existing and/or planned transit service (Le., service with the funding commitments specified in 

SLL Prerequisite 1, Smart Location) that meets or exceeds the 2-point threshold in SLL Credit 3, Locations with 

Reduced Automobile Dependence, Option 1, build at the following densities, based on the walk distances to the 

transit service specified in SLL Credit 3: 

a. For residential components located within the walk distances: 12 or more dwellingullits per acre of buildable 

land available for residential uses. 

b. For residential components falling outside the walk distances: 7 or more dwelling units per acre of 

buildable land available for residential uses. 

c. For nonresidential components located within the walk distances: o.8ofloor-area ratio (FAR) or greater of 

buildable land available for nonresidential uses. 

d. or nonresidential components falling outside the walk distances: 0.50 FAR or greater of buildable land 

available for nonresidential uses. 

If the project location is served bya transit agency that has specified guidelines for minimum service densities 

that are greater than the densities required by this prerequisite, the project must achieve those service densities 

instead. 

OPTION 2. All Other Projects 
Build any residential components of the project at a density of 7 dwelling units per acre of buildable land available 
for residential uses. 

AND 
Build any nonresidential components of the project at a density of 0.50 FAR or greater of buildable land available 

for nonresidential uses. 

FOR ALL PROJECTS 
Density calculations include all planned and existing buildings within the project boundary, excluding those 

portions of parking structures devoted exclusively to parking. 
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The specified density must be achieved within five years of the date that the first building of any type is occupied. 

If one component of the project, residential or nonresidential, meets the minimum density requirement but 
the other component does not, include only the qualifying density. Use that component's dweHing units or 
nonresidential floor area in the numerator and the total buildable land area in the denominator. If the resulting 
density meets the minimum requirement, the prerequisite is achieved. 
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NPD Prerequisite 3: Connected and Open Community 
Required 

Intent 
To promote projects that have high levels of internal connectivity and are well connected to the comrnunityat large. To 

encourage development within existing communities that promote transportation efficiency through multimodal 
transportation. To improve public health by encouraging dailyphysicaJ activity. 

Requirements 

OPTION 1. Projects with Internal Streets 
Design and build the project such that its internal connectivity is at least 140 intersections per square mile. All 
streets and sidewalks that are counted toward the connectivity requirement must be available for general public 
use and not gated. Gated areas are not considered available for public use, with the exception of education and 
health care campuses and military bases where gates are used for secUl'ity purposes. 

AND 
Design and build the project with at least one through-street and/or nonmotorizedright-of-way intersecting 

or terminating at the project boundary at least every 800 feet, or at existing abutting street intervals and 
intersections, whichever is the shorter distance. Nonmotorized rights-of-way may count for no more than 20% of 
the total. This does not apply to portions of the boundary where connections cannot be made because of physical 
obstacles, such as prior platting of property, construction of existing buildings or other barriers, slopes over 15%, 
wetlands and water bodies, railroad and utility rights-of-way, existing limited-access motor vehicle rights-of-way, 
and parks and dedicated open space. 
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OR 

Figure 1. Project site design with 140 eligible intersections per square mile on streets that are not gated 

DD 
DO 

OPTION 2. Projects without Internal Streets 
Locate the project such that the connectivity of the existing streets within 1/4 mile of the project boundary is 
at least 90 intersections per square mile. All streets and sidewalks that are counted toward the connectivity 
requirement must be available for general public use and not gated. Gated areas are not considered available for 
public use, with the exception of education and health care campuses and military bases where gates are used for 
security purposes. 
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Figure 2. Project site with at least 90 eligible intersections per square mile within 1/4 mile of project boundary 
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Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

connectivity the number of publicly accessible street intersections per square mile, including intersections of 

streets \\lith dedicated alleys and transit rights-of-way, and intersections of streets with norunotorized rights­

of-way. If one must both enter and exit an area through the same intersection, such an intersection and any 

intersections beyond that point are not counted; intersections leading only to culs-de-sac are also not counted. The 

calculation of square mileage excludes water bodies,parks larger than 1/2 acre, public facility campuses, airports, rail 

yards, slopes over 15%, and areas nonbuildable under codified law or the rating system. Street rights-of-way may 

not be excluded. 

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT 

47 



NPD Credit 1: Walkable Streets 

1-12 points 

Intent 
To promote transportation efficiency, including reduced vehicle miles traveled (VMT). To promote walking by 
providing safe, appealing, and comfortable street environments that support public health by reducing pedestrian 
injuries and encouraging daily physical activity. 

Requirements 
A project may earn a maximum of 12 points according to the schedule in Table 1: 

Table 1. Points for walkable street features 

.. Items achieved ' Points . 

2-3 1 

4-5 2 

6-7 3 

8-9 4 

10 7 

11 8 

12 9 

13 10 

14 11 

15-16 12 
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Fa~ades and Entries 
a. At least 80% of the total1inear feet of street -facing building fa~ades in the project is no more than 2S feet from 

the property line. 

b. At least 50% of the total linear feet of street-facing buildingfac;ades in the project is no more than 18 feet from 

the property line. 

Figure 1. Minima! street-facing building fa{fade setbacks 

c. At least 50% of the total linear feet of mixed-use and nonresidential street -facing building fac;ades in the 

project is within 1 foot of a sidewalk or equivalent provision for walking. 

d. Functional entries to the building occur at an average of 7S feet or less along nonresidential or mixed-use 
buildings or blocks. 
Figure 2. Functional building entries at minimum average distances along blocks 
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e. Functional entries to the building occur at an average of 30 feet or less along nonresidential or mixed-use 
buildings or blocks (items d and e are cumulative). 

Ground-Level Use and Parking 
f. All ground-level retail) service) and trade uses that face a public space have clear glass on at least 60% of their 

fa~ades between 3 and 8 feet above grade. 

Figure 3. Ground-level retail and service uses with minimum amounts of clear glass fa<;ades 
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g. If a fac,;:ade extends along a sidewalk) no more than 40% of its length Or So feet) whichever is less, is blank 
(without doors or windows). 

Figure 4. Limits on length of blank walls along sidewalks 

h. Any ground-level retail, service, or trade windows must be kept visible (unshurrered) at night; this must be 
stipulated in covenants, conditions, and restrictions (CC&R) or other binding docwnents. 

i. On-street parking is provided on a minimum of 70% of both sides of all new and existing streets, including the 
project side of bordering streets. The percentage of on-street parking is calculated by dividing the length of 
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street designated for parking by the total length of the curb along each street, including curb cuts, driveways, 
and intersection radii. Space v..rithin the parking lane that is occupied by corner bulb-outs (within 24 feet of 
an intersection), transit stops, and motorcycle or bicycle parking may be counted as designated for parking in 
this calculation. Woonerfs are not considered streets for this subsection. 

Figure 5. On-street parking requirements 
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j. Continuous sidewalks or equivalent provisions for walking are available along both sides of all streets within 
the project, including the project side of streets bordering the project. New sidewalks, whether adjacent to 
streets arnot, must be at least 10 feet wide on retail or mixed-use blocks and at least 5 feet wide on all other 
blocks. Equivalent provisions for walking include woonerfs and all-weather-surface footpaths at least 5 feet 
wide. Note that these requirements specify wider sidewalks than required byNPD Prerequisite I, Walkable 
Streets. 

k. If the project has ground-floor dwelling units, the principal floor of at least 50% of those units must have an 
elevated finished floor no less than 24 inches above the sidewalk grade. Below-grade basement spaces and/or 
accessory dwelling units are exempt from this requirement. 

Figure 6. Minimal above-grade entrance requirements 
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1. In nonresidential or mixed-use projects, 50% or more of the total number of office buildings include ground­
floor retail along 60% of the length of the street-level far;adej 100% of mixed-use buildings include ground­
floor retail, live-work spaces, and/or ground-floor dwelling units along at least 60% of the street-level far;ade; 
and all businesses and/or other community services on the ground floor are accessible directly from sidewalks 
along a public space, such as a street, square, paseo, or plaza, but not a parking lot. 

m. At least 40% of all street frontage within the project has a minimum building-height-to-street-widthratio of 

1:3 (Le., a minimum of 1 foot of building height for every 3 feet of street width). 

• Nonmotorized rights-of-way maybe counted toward the 40% requirement, but 100% of such spaces must 
have a minimum 1:1 ratio of building height to street width. 

• Projects with bordering street frontage must meet only their proportional share of the height-to-width 
ratio (Le., only On the project side of the street). 

• Street frontage is measured in linear feet. 

• Building height is measured to eaves or the top of the roof for a flat-roof structure, and street width 
is measured far;ade to far;ade. For building frontages with multiple heights, use the weighted average 
height of all frontage segments based on each segment's height weighted by the segment's share of total 
building width. 

• Alleys and driveways are excluded. 

Design Speeds for Safe Pedestrian and Bicycle Travel 
n. 75% of residential-only streets within the project are designed for a target speed of no more than 20 mph 

(existing streets may be exempted from calculations). 

o. 70% of nonresidential and/or mixed-use streets within the project are designed for a target speed of no more 
than 25 mph. A multiway boulevard, with travel lanes separated from access lanes by medians, may apply this 
requirement to its outer access lanes only (through-lanes are exempt), provided pedestrian crosswalks are 
installed across the boulevard at intervals no greater than 800 feet (existing streets may be exempted from 

calculations). 

Sidewalk Intrusions 
p. At-grade crossings with driveways account for no more than 10% of the length of sidewalks within the project. 
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NPD Credit 2: Compact Development 

1-6 points 

Intent 
To encourage development in existing areas to conserve land and protect farmland and wildlife habitat. To promote 
livability, walkability, and transportation efficiency, including reduced vehicle miles traveled (VMT). To improve 
public health encouraging daily physical activity associated with alternative modes of transportation and compact 
development. 

Requirements 
Design and build the project such that residential and nonresidential components achieve the densities per acre of 
buildable land listed in Table 1 (excluding those portions of parking structures devoted to parking). 

Table 1. Points for density per acre of buildable land 

ResJde,ntial density '(DUhicre) 
. 

Nonresidential density (FAR) . PointS 

> 10 and:s 13 > 0.75 and:s 1.0 1 

>13and:s18 > 1.0 and s 1.25 2 

> 18 and s 25 > 1.25 and s 1.75 3 

> 25 and s 38 > 1.75 and s 2.25 4 

> 38 and s 63 > 2.25 and s 3.0 5 

> 63 > 3.0 6 

DU '" dwelling unit; FAR", floor-area ratio. 

The specified densities must be achieved within five years of the date that the first building of any type is occupied. 

The scoring of a mixed-use project is calculated with a weighted average, according to the follOwing steps. 

1. Determine the total square footage of all residential and nonresidential uses. 

2. Calculate the percentage residential and percentage nonresidential of the total square footage. 

3. Determine the density of each component as measured in dwelling units per acre and floor-area ratio, 
respectively. 

4. Referring to Table 1, find the appropriate points for the densities of the residential and nonresidential 
components. 

5. If the points are different, multiply the point value of the residential component by its percentage of the total 
square footage and multiply the point value of the nonresidential component by its percentage. 

6. Add the two scores. 
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Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

buildable land the portion of the site where construction can occur, including land voluntarily set aside and 
not constructed upon. When used in density calculations, buildable land excludes public rights-of-way and land 
excluded from development by codified law or LEED for Neighborhood Development prerequisites. An applicant 
may exclude additional land not exceeding 15% of the buildable land base defined above, provided the following 

conditions are present: 

a. The land is protected from residential and nonresidential construction by easement, deed restriction, or 
other enforceable legal instrument. 

AND 
h. Either 25% or more of the boundary of each contiguous parcel proposed for exclusion borders a water body 

or areas outside the project boundary that are protected by codified law; or ownership of, or management 
authOl'ity over, the exclusion area is transfened to a public entity, 
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NPD Credit 3: Mixed-Use Neighborhood Centers 

1-4 points 

Intent 
To cluster diverse land uses in accessible neighborhood and regional centers to encourage daily walking, biking, and 
transit use, reduce vehicle miles traveled (VMT) and automobile dependence, and support car-free living. 

Requirements 

FOR ALL PROJECTS 
Locate and/or design the project such that 50% of its dwelling units are within a 1/4-mile walk distance of the number 
of diverse uses (see Appendix) in Table 1, including at least one use from each of the four categories. Forprojects 

with no dwellings, 50% of dwelling units within 1/4 mile of the project boundary must be within a 1/4-mile walk 
distance of the number of diverse uses specified in Table 1, including at least one food retail store and at least one 

establishment from each of two other categories. Establishments may be inside or outside the project and may be 
existing or planned diverse uses. 

The specified number of diverse uses must be in place by the time of occupancy according to the percentages 
indicated in Table 1 (exclusive of portions of parking structures devoted to parking): 

Table 1. Points for diverse uses within 1/4-mile walk distance, by time of occupancy 

I 

< ... ~ Perce,n,tage occupa~cy 'Of' .•..... . ........ . . . 

-, ':"2":,,,:Diverse,~.Isef ,:' ... .... :- total ,square footage '" .... ......... Points . .... . . 

4-6 20% 1 

7-10 30% 2 

11-18 40% 3 

,19 50% 4 

Per neighborhood center, the fol1owingrestrictions apply: 

a. A single establishment may not be counted in two categories or as two types of diverse use (e.g., a place of 
worship may be counted only once even if it also contains a daycare facility, and a retail store may be counted 
only once even ifit sells products in several categories). 

b. Establishments in a mixed-use building may each count if they are distinctly operated enterprises with 
separate exterior entrances, but no more than half of the minimum number of diverse uses can be situated in a 
single building or under a common roof. 

c. Only two establishments of a single type may be counted (e.g., if five restaurants are within the required 
distance, only two maybe counted). 
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FOR PROJECTS 40 ACRES OR GREATER 
Cluster diverse uses into neighborhood centers as follows: 

Table 2. Points for clustering of diverse uses 

Diverse uses Minirimm uses per neighborhood center Points . . . 

4-6 3 1 

7-10 5 2 

11-18 7 3 

>19 9 4 

Within each neighborhood center, the principal entries of the establishments must be within a 30o-footwalk 

distance from a single Common point that represents the center of the cluster (lor 2 points) or within a 4oo-foot 

walk distance (3 or 4 pOints). 

Also, projects with multiple centers must determine points earned based on the number of uses in the centers 

weighted by the percentage of total dwelling units within a 1/4 -mile walk distance from each center's common point. 

AND 

FOR PROJECTS WITH REGIONAL-SERVING RETAIL OF 150,000 OR MORE SQUARE FEET 
Projects with retail lises totaling 150,000 or more square feet, if they have at least one retail establishment totaling 

75,000 or more square feet, must also earn a minimum of 1 point under SLL Credit 3, ReducedAutomobile 

Dependence, Option 1, Transit -Served Location (planned transit service can be counted), and for every additional 

50,000 square feet of retail above 150,000 square feet, must earn 1 additional point under SLL Credit 3. 

If transit service is planned but not yet operational, the project must demonstrate one of the foHowing: 

a. The relevant transit agency has a signed full funding grant agreement with the Federal Transit 

Administration that includes a revenue operations date for the start of transit service. The revenue 

operations date must be no later than the occupancy date of 50% of the project's total building square 

footage. 

b. For bus, streetcar, bus rapid transit, or ferry service, the transit agency must certify that it has an approved 

budget that includes specifically allocated funds sufficient to provide the planned service at the levels listed 

above and that service at these levels will commence no later than occupancy of 50% of the project's total 

building square footage. 

c. For rail service other than streetcars, the transit agency must certify that preliminary engineering for a rail 

line has commenced. In addition, the service must meet either of these two requirements: 

• A state legislature or local subdivision of the state has authorized the transit agency to expend funds to 

establish rail transit service that will commence no later than occupancy of 50% of the project's total 
building square footage. 

OR 
• A municipality has dedicated funding or reimbursement commitments from future tax revenue for the 

development of stations, platforms, or other rail transit infrastructure that will service the project no 

later than occupancy of 50% of the project's total building square footage. 
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NPD Credit 4: Mixed-Income Diverse Communities 
1-7 points 

Intent 
To promote socially equitable and engaging communities by enabling residents from a wide range of economic levels, 
household sizes, and age groups to live in a community. 

Requirements 
Meet the requirements of one or more options below. 

OPTION 1. Diversity of Housing Types 
Include a sufficient variety of housing sizes and types in the project such that the total variety of planned and 
existing housing within the project achieves a Simpson Diversity Index score greater than 0.5, using the housing 
categories below. Projects ofless than 125 acres may calculate the Simpson Diversity Index for the area within 
1/4 mile of the project's geographic center. The Simpson Diversity Index calculates the probability that anytvvo 

randomly selected dwelling units in a project will be of a different type. 

Score = 1- 2: (njN), 

where n = the total number of dwelling units in a single category, and N = the total number of dwelling units in all 

categories. 

Table 1. Points for housing diversity 

: Simpson"DiversitY i'n~ex score •....•...... Points .........; 
> 0.5 to < 0.6 1 

;;: 0.6 to < 0.7 2 

;;:0.7 3 

Housing categories are defined according to the dwelling unit's net square footage, exclusive of any garage, as 
listed in Table 2. 
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Table 2. Housing categories 

Type Sq uare feet ' 

Detached residential, large > 1,250 

Detached residential, small :s 1,250 

Duplex or townhouse, large > 1,250 

Duplex or townhouse, small :os; 1,250 

Dwelling unit in multiunit building with no elevator, large > 1,250 

Dwelling unit in multiunit building with no elevator, medium > 750 to:os; 1,250 
Dwelling unit in multiunit building with no elevator, small s 750 

Dwelling unit in multiunit building with elevator, 4 stories or fewer, large > 1,250 

Dwelling unit in multiunit building with elevator, 4 stories or fewer, > 750 to:s 1,250 medium 

Dwelling unit in multiunit building with elevator, 4 stories or fewer, small :s 750 

Dwelling unit in multiunit building with elevator, 5 to 8 stories, large > 1,250 

Dwelling unit in multiunit building with elevator, 5 to 8 stories, medium > 750 to:s 1,250 

Dwelling unit in multiunit building with elevator, 5 to 8 stories, small :os; 750 

Dwelling unit in multiunit building with elevator, 9 stories or more, large > 1,250 

Dwelling unit in multiunit building with elevator, 9 stories or more, > 750 to:os; 1,250 medium 

Dwelling unit in multiunit building with elevator, 9 stories or more, small :os; 750 

Live·work space, large > 1,250 

Live-work space, small s 1,250 

Accessory dwelling unit, large > 1,250 

Accessory dwelling unit, small :os; 1,250 

For the purposes of this credit, townhouse and live-work units may have individual ground-level entrances and/ 
or be within a multiunit or mixed-use building. Double counting is prohibited; each dwelling may be classified in 
only one category. The number of stOlies in a building is inclusive of the ground floor regardless of its use. 

AND/OR 

OPTION 2, Affordable Housing 
Include a proportion of new rental and/or for-sale dwellinguruts priced for households earning below the area 
median income (AMI). Rental units must be maintained at affordable levels for a minimum Of15 years. Existing 

dwelling units are exempt from requirement calculations. A maximum of3 points may be earned by meeting any 
combination of thresholds in Table 3. 
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Table 3. Points for affordable housing 

Rental dVielling units . . 'For·sale dwelling units .,' 

Priced up to 60% AM 1 Priced up to 80% AMI Priced up to 100% AM I Priced up to 120% AMI 

Percentage of total Points' Percentage of total Points Percentage of total Points' Percentage of total 
PoitJts rental units rental units for-sale units for-sale units 

5 1 10 1 5 1 8 1 

10 2 . 15 2 10 2 12 .2 
, 

15 I 3 25 3 15 3, . -- .. 

AMI = area median income. 

AND/OR 

OPTION 3. Mixed-Income Diverse Communities 
A project may earn 1 additional point by earning at least 2 points in Option 1 and at least 2 points in Option 2 (at 
least one of which must be for providing housing at or below lOo%AMI). 
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NPD Credit 5: Reduced Parking Footprint 
1 point 

Intent 
To design parking to increase the pedestrian orientation of projects and minimize the adverse environmental effects 
of parking facilities. To reduce public health risks by encouraging daily physical activity associated with walking and 
bicycling. 

Requirements 
For new nonresidential buildings and mllltiunitresidentiaI buildings, either do not build new off-street parking lots, or 
locate all new off-street surface parking lots at the side or rear of buildings, leaving building frontages facing streets 
free of surface parking lots. 

AND 
Use no mOre than 20% of the total development footprint area for all new off-street surface parking facilities, with no 

individual surface parking lot larger than 2 acres. For the purposes of this credit, surface parking facilities include 
ground-level garages unless they are under habitable building space. Underground or multistory parking facilities can 
be used to provide additional capacity, and on-street parking spaces are exempt from this limitation. 

AND 
Provide bicycle parking and storage capacity to new buildings as foHows: 

a. Multiunit residential. Provide at least one secure, enclosed bicycle storage space per occupant for 30% of the 
planned occupancy but no fewer than one per unit. Provide secure visitor bicycle racks on-site, with at least one 
bicycle space per ten dwelling units but no fewer than four spaces per project site. 

h. Retail. Provide at least one secure, enclosed bicycle storage space per new retail worker for 10% of retail 
worker planned occupancy. Provide visitor or customer bicycle racks on-site, with at least one bicycle space 
per 5,000 square feet of retail space, but no fewer than one bicycle space per business or four bicycle spaces 
per project site, whichever is greater. Provide at least one on-site shower with changing facility for any 
development with 100 or more new workers and at least one additional on-site shower with changing facility 
for every 150 newworkers thereafter. 

c. Nonresidential other than retail. Provide at least one secure, enclosed bicycle storage space per new 
occupant for 10% of planned occupancy. Provide visitor bicycle racks on-site with at least one bicycle space 
per 10,000 square feet of new commercial nonretail space but not fewer than four bicycle spaces per building. 
Provide at least one on-site shower with changing facility for any development with 100 or more newworkers 
and at least one additional on-site shower with changing facility for every 150 new workers thereafter. 

Secure, enclosed bicycle storage areas must be locked and easily accessible to residents and/or workers. Provide 
informational signage on using the storage facilities. 

Visitors' and customers'bicycle racks must be clearly visible from a main entry, located within 100 feet of the door, 
served with night lighting, and protected from damage from nearby vehicles. If the building has multiple main 
entries, bicycle racks must be proportionally dispersed within 100 feet of each. 
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Shower and changing facility requirements may be met by providing the equivalent of free access to on-site health 
club shower facilities, if the health club can be accessed without going outside. Provide informational signage on 
using the shower facilities. 

AND 
Provide carpool and/or shared-use vehicle parking spaces equivalent to 10% of the total automobile parking for each 
nonresidential and mixed-use building on the site. Signage indicating such parking spots must be provided, and the 
parking spots must be within 200 feet of entrances to the buildings served. 
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NPD Credit 6: Street Network 
1-2 points 

Intent 
To promote projects that have high levels ofinternal connectivity and are well connected to the community at large. 
To encourage development within existing communities, thereby conserving land and promoting multimodal 
transportation. To improve public health by encouraging daily physical activity and reducing the negative effects of 
motor vehicle emissions. 

Requirements 
Design and/or locate the project such that a through-street and/or nonmotorized right-of-way intersects or 
terminates at the project boundary at least every 400 feet or at existing abutting street intervals and intersections, 
whichever is the shorter distance. Include a pedestrian or bicycle through-connection in at least 90% of any new 
culs-de-sac. This does not apply to portions of the boundary where connections cannot be made because of physical 
obstacles, such as prior platting of property, construction of existing buildings or other bartiers, slopes over 15%, 
wetlands and water bodies, railroad and utility rights-of-way, existing limited-access motor vehicle rights-of-way, and 
parks and dedicated open space. 

Figure 1. Project site with right-of-way intersects on project boundary at least every 400 feet 
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AND 
Locate and/or design the project such that its internal connectivity and/or the connectivity within a 1/4-mile distance 
of the project boundary falls within one of the ranges listed in Table l. 

Table 1. Points for connectivity 

Street intersections per square mile ", Points, 

> 300 and s 400 1 

> 400 2 

All streets and sidewalks that are counted toward the connectivity requirement must be available for general public 
use and not gated. Gated areas are not considered available for public use, with the exception of education and health 

care campuses, and military bases where gates are used for securirypurposes. 

Key Definitions 

For the meanings of othertenns used in the requirements, refer to the Glossary. 

connectivity the number of publicly accessible street intersections per square mile, including intersections of 
streets with dedicated alleys and transit rights-of-way, and intersections of streets with nonmotorized rights­
of-way. If one must both enter and exit an area through the same intersection, such an intersection and any 
intersections beyond that point are not counted; intersections leading only to culs-de-sac are also not counted. The 
calculation of square mileage excludes water bodies, parks larger than 1/2 acre, public facility campuses, airports, rail 
yards, slopes over 15%, and areas nonbuildable under codified law or the rating system. Street rights-of-way may 
not be excluded. 
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NPD Credit 7: Transit Facilities 
1 point 

Intent 
To encourage transit use and reduce driving byproviding safe, convenient, and comfortable rransitwaitingareas and 
safe and secure bicycle storage facilities for transit users. 

Requirements 
Work with the transit agency or agencies serving the project to identify transit stop locations within and/or bordering 
the project boundarywhcre transit agency-approved shelters and any other agency-required improvements, 
including bicycle racks, will be installed no later than construction of 50% of total project square footage. At those 
locations, install approved shelters and any required improvements, or provide funding to the transit agencyfortheir 
installation. Shelters must be covered, be at least partially enclosed to buffer wind and rain, and have seating and 
illumination. Any required bicycle racks must have a two-point support system for locking the frame and wheels and 
be securely affixed to the ground or a building. 

AND 
Work with the transit agency or agencies sernngthe project to identify locations within and bordering the project 
boundary where the agency determines that transit stops will be warranted within two years of project completion, 
either because of increased ridership on existing service resulting from the project or because of planned future 
transit. At those locations, reserve space for transit shelters and any required improvements, including bicycle racks. 
In lieu of or in addition to new stops, this requirement can be satisfied with a commitment from the transit agency to 

provide increased service to the transit stops that will have been installed at the time of 50% build-out. 

AND 
Work with the transit agency or agencies serving the project to provide kiosks, bulletin boards, and/or signs that 
display transit schedules and route information at each public transit stop within and bordering the project. 
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NPD Credit 8: Transportation Demand Management 
1-2 points 

Intent 
To reduce energy consumption, pollution from motor vehicles, and adverse public health effects by encouraging 
multi modal travel. 

Requirements 

FOR ALL PROJ ECTS 
Earn one point for every two options achieved below, for a maximum of two points. For the purposes of this 
credit, existing buildings and their occupants are exempt from the requirements. 

OPTION 1. TDM Program 
Create and implement a comprehensive transportation demand management (TDM) program for the project that 
reduces weekday peak-period motor vehicle trips by at least 20% compared with a baseline case, and fund the 
program for a minimum of three years following build-out of the project. The TDM program must be prepared by 
a qualified transportation professional. Any trip reduction effects of Options 2, 3, 4, or 5 may not be included in 
calculating the 20% threshold. 

OR 

OPTION 2. Transit Passes 

OR 

Provide transit passes valid for at least one year, subsidized to be half of regular price or cheaper, to each occupant 
locating within the project during the first three years of project occupancy (or longer). Publicize the availability 
of subsidized transit passes are available to project occupants; 

OPTION 3. Developer-Sponsored Transit 
Provide year-round, developer-sponsored private transit service (with vans, shuttles, buses) from at least 
one central point in the project to other major transit facilities, and/or other destinations such as a retail or 
employment center, with service no less frequent than 45 daily weekday trips and 30 daily weekend trips. The 
service must begin by the time the project total square footage is 20% occupiedandmust be guaranteed for at 
least three years beyond project build-out. Twenty percent occupancy is defined as residents living in 20% of the 
dwelling units and/or employees working in 20% of the total nonresidential square footage. 

Provide transit stop shelters and bicycle racks adequate to meet projected demand but no less than one shelter 
and one bicycle rack at each transit stop. Shelters must be covered, be at least partially enclosed to buffer wind 
and rain, and have seating and illumination. Bicycle racks must have a two-point support system for locking the 
frame and wheels and must be securely affixed to the ground or a building. 
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OR 

OPTION 4. Vehicle Sharing 

OR 

Locate the project such that 50% of the dwelling units and nonresidential building entrances are within a 1/4 mile 

walk distance of at least one vehicle in a vehicle-sharing program. For each vehicle, dedicate one parking space 

accessible to vehicle-sharing members. Through signage and other means, publicize to project occupants the 

availability and benefits of the vehicle-sharing program. lfthe project has more than 100 dwelling units and! 

or employees and has a minimum transit service of 60 daily weekday trips and 40 daily weekend trips, at least 

one additional vehicle and parking space for evetylOo dwelling units and/or employees must be available. If the 

project has more than 100 dwelling units and/or employees but does not have transit service at the frequencies 

specified above, at least one additional vehicle and parking space for every 200 dwelling units and/or employees 

must be available. Where new vehicle locations are created, a vehicle sharing program must begin by the time the 

project total square footage is 20% occupied; commit to providing vehicles to the locations for at least two years. 

Twenty percent occupancy is defined as residents living in 20% of the project dwelling units and/or employees 

working in 20% of the total nonresidential square footage of the project. 

OPTION 5. Unbundling of Parking 
For 90% of multiunit residential units and/or nonresidential square footage, the associated parking spaces are sold 

or rented separately from the dwelling units and/or nonresidential square footage. 
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NPD Credit 9: Access to Civic and Public Space 
1 point 

Intent 
To improve physical and mental health and social capital by providing a varieryof open spaces close to work and 

home to facilitate social networking, civic engagement, physical activity, and time spent outdoors. 

Requirements 
Locate and/or design the project such that a civic or passive-use space, such as a square,park, or plaza, at least 1/6 acre 
in area lies within a 1/4 -mile walk distance of 90% of planned and existing dwelling units and nonresidential building 
entrances. Spaces less than 1 acre must have a proportion no narrower than 1 unit of width to 4 units oflength. 

AND 
For projects larger than 7 acres, locate and/or design the project such that the median size of civic orpassive-use 

spaces within and/or contiguous to the project is at least 1/2 acre. 
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NPD Credit 10: Access to Recreation Facilities 
1 point 

Intent 
To improve physical and mental health and social capital by providing a variety of recreational facilities close rowork 
and home to facilitate physical activity and social networking. 

Requirements 
Locate and/or design the project so that a publicly accessible outdoor recreation facility at least 1 acre in area, or a 
publicly accessible indoor recreational facility of at least 25,000 square feet, lies within a 1/2-mile walk distance of90% 
of new and existing dwelling units and nonresidential building entrances. Outdoor recreation facilities must consist of 
physical improvements and may include "tot lots," swimming pools, and sports fields, such as baseball diamonds. 
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NPD Credit 11: Visitability and Universal Design 
1 point 

Intent 
To enable the widest spectrum of people, regardless of age or ability, to more easily participate in community life by 
increasing the proportion of areas usable by people of diverse abilities. 

Requirements 

OPTION l. Projects with Dwelling Units 
For each new project dwelling unit of the following residential building types, design to the applicable 
requirements specified: 

Single dwelling unit buildings. Design a minimum of 20% of the dwelling units (and not less than one) in 
accordance with ICC/ANSI AU?l, Type C, Visitable Unit, each of which has an open-space plan for primary 
functions (an area for cooking, eating, and social gathering), as well as a sleeping area and a full bathroom. 

Multiunit building with two or three dwelling units. Design a minimum of 20% of the dwelling units (and not 
less than one) in accordance with ICC/ANSI AU7.1, Type C, Visitable Unit, each of which has a kitchen, dining 
area, living area, full bathroom, and bedroom on the accessible level. If a project has both attached and detached 
single dwelling unit buildings, the requirements apply to each type separately. Similarly, if a project has both 2-
and 3- dwelling unit buildings, the requirements apply to each type. 

Multiunit buildings with four or more dwelling units. This category includes mixed-use buildings with 

dwelling units. Design a minimum of 20% of the dwelling units (and not less than one) to incorporate the 
universal design requirements stated below, or comply with Option 2. Choose at least one of the following three 
strategies for universal design: 

a. Throughout the home, include at least five of the following universal design features to facilitate universal 
function, access, and user ability: 

• Easy-to-grip lever door handIes. 

• Easy-to-grip cabinet and drawer loop handles. 

• Easy-to-grip locking mechanisms on doors and windows. 

• Easy-to-grip single-lever faucet handIes. 

• Easy-touch rocker or hands-free switches. 

• Motion-detector lighting at entrance, in hallways and stainvells, and in closets, and motion-detector light 
switches in garages, utility spaces, and basements. 

• Large, high-contrast print for controls, signals, and the house or unit numbers. 

• A built-in shelf, bench, or table with knee space below, located outside the entry door with weather 
protection overhead, such as porch or stoop with roof, awning, or other overhead covering. 

• A minimum 32-inch clear door opening width for all doonvays. 
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• Tread at the entrance, on stairs, and other areas where slipping is common, with color contrast difference 
beroeen stair treads and risers. 

• Interior floor surfaces (e.g., low-pile carpets, hard-surface flooring) that provide easy passage for a 
wheelchair or walker, with color contrastberoeen floor smfaces and trim. No carpet is perrnittedin a 
kitchen, bathroom, or other wet areas of the dwelling unit. 

OR 
b. On the main floor of the home (or on another floor, if an elevator or stair lift is provided), provide a kitchen 

with hard-smface flooring, plumbing with Single-lever controls, a S-foot turning radius, and at least four of the 
following universal design features to facilitate universal function, access, and user-ability: 

OR 

• Variable-height (28- t042-inch) or adjustable work surfaces, such as countertops, Sinks, and/or cooktops. 

• Clear knee space under sink and cooktops (this requirement can be met by installing removable base 
cabinets or fold-back or self-storing doors), cooktops and ranges with front or side-mounted controls, and 
wall-mounted ovens at a height to accommodate a seated adult. 

• A toe kick area at the base oflower cabinets with a minimum height of 9 inches, and full-extension drawers 
and shelves in at least half (by volume) of the cabinets. 

• Contrasting color treatment beroeen countertops, front edges, and floor. 

• Adjustable-height shelves in wall cabinets. 

• Glare-free task lighting to illuminate work areas without too much reflectivity. 

c. On the main floor of the building (or on another floor, if an elevator or stair lift is provided), include all of the 

following: 

In at least one accessible bedroom, 

• Size the room to accommodate a twin bed with as-foot turning radius around the bed. 

• Install a clothes closet with a 32-inch c1earopeningwith adjustable-height closet rods and shelves. 

In at least one full bathroom on the same floor as the bedroom, 

• Provide adequate maneuvering space with a 30-by-48-inch clear floor space at each fixture. 

• Center the toilet 18 inches from any side wall, cabinet, or tub, and allow a 3-foot clear space in front. 

• Install broad blocking in walls around toilet, tub, and/or shower for future placement and relocation of grab 
bars 

• Provide knee space under the lavatory (this requirement may be met by installing removable base cabinets 
or fold-back or self-storing doors). 

• Install a long mirror whose bottom is no more than 36 inches above the finished floor and whose top is at 
least 72 inches high. 

In addition, all bathrooms must have hard-srnface flooring, all plumbingfuttures must have single-lever 
controls, and tubs or showers must have hand-held shower heads. 
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OR 

OPTION 2. Projects with Noncompliant Public Rights-ot-Way or Accessible Travel Routes 
For projects with only nonresidential components, or residential components that are not within the scope of 
Option I, but have public rights-of-way or other public1y accessible travel routes within the project that are not 
in compliance with Americans with Disabilities Act (for private sector and local and state government facilities) 
orthe Architectural Barriers Act (for federally funded facilities), design, construct, and/or retrofit 100% of the 

rights-of-wayandjor travel routes in accordance with the ADA-ABA Accessibility Guidelines, as applicable. 
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NPD Credit 12: Community Outreach and Involvement 

1-2 points 

Intent 
To encourage responsiveness to community needs by involving the people who live or work in the community in 
project design and planning and in decisions about how it should be improved or how it should change over time. 

Requirements 

OPTION 1. Community Outreach (1 point) 

OR 

Meet with adjacent property owners, residents, business owners, and workers; local planning and community 
development officials; and any current residents or workers at the project site to solicit and document their input 

on the proposed project prior to commencing a design. 

AND 
Work directly with communiryassociations and/or the local government to advertise an open community 
meeting, other than an official public hearing, to generate comments on project design from the beginning. 

AND 
Host an open community meeting, other than an official public hearing, to solicit and document public input on 
the proposed project at the beginning of project design. 

AND 
Modify the project's conceptual design as a direct result of community input, or if modifications are not made, 

explain why community input did not generate design modifications. 

AND 
Establish ongoing means for communication between the developer and the community throughout the design 
and construction phases and, in cases where the developer maintains any control during the postconstruction 

phase. 

OPTION 2. Charrette (2 points) 

OR 

Comply with Option 1 and conduct a design charrette or interactive workshop of at least two days and open to the 
public that includes, at a minimum, participation by a representative group of nearby property owners, residents, 
business owners, and workers in the preparation of conceptual project plans and drawings. 

OPTION 3. Local Endorsement Pursuant to Evaluation Program (2 points) 
Complyv..rith Option 1 and obtain an endorsement from an ongoing local or regional nongovernmental program 
that systematically reviews and endorses smart grmvth development projects under a rating and/or jury system. 
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NPD Credit 13: Local Food Production 
1 point 

Intent 
To promote community-based food production, improve nutrition through increased access to fresh produce, 
support preservation of small farms producing a wide variety of crops, reduce the negative environmental effects of 
large-scale industrialized agriculture, and support local economic development that increases the economic value 
and production offarmlands and community gardens. 

Requirements 

FOR ALL PROJECTS 
Establish covenants, conditions, and restrictions (CC&R) or other forms of deed restrictions which state that the 
growing of produce is not prohibited inprojectareas, including greenhouses, any portion of residential front, rear, 
or side yards; or balconies, patios, or rooftops. Greenhouses but not gardens may be prohibited in front yards that 
face the street. 

AND 

OPTION 1. Neighborhood Farms and Gardens 
Dedicate permanent and viable growing space and/or related facilities (such as greenhouses) within the project 
according to the square footage areas specified in Table 1 (exclusive of existing dwellings). Provide solar access, 
fencing, watering systems, garden bed enhancements (such as raised beds), secure storage space for tools, and 
pedestrian access for these spaces. Ensure that the spaces are owned and managed by an entity that includes 
occupants of the project in its decision making, such as a community group, homeowners' association, orpublic 

body. 

Table 1. Minimum garden space, by project density 

',' .' >. pr:oiectde_~s,i~.,:.' -
. .< 

$·~ciwirig,~.pace " ..... 

. ··...U)Ulacr.el ..... ·(sfiDUl 
•••••••••••• 

> 7 and :;:;14 200 

> 14 and:;:; 22 100 

> 22and:;:;28 80 

> 28and:;:;35 70 

>35 60 

DU == dwelling unit; sf = square feet. 

Established community gardens outside the project boundary but within a 1/2 mile walk distance of the project's 
geographic center can satisfy this option if the garden otherwise meets all of the option requirements. 
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OR 

OPTION 2. Community-Supported Agriculture 

OR 

Purchase shares in a community-supported agriculture (CSA) program located within 150 miles of the project site 
for at least 80% of dwelling units within the project (exclusive of existing dwelling units) for rno years, beginning 
with each dwelling unit's occupancy until the 80% threshold is reached. Shares must be delivered to a point 
within 1/2 mile of the project's geographic center on a regular schedule not less than twice per month at least four 
months of the year. 

OPTION 3. Proximity To Farmers' Market 
Locate the project's geographic center within a 1/2-mile walk distance of an existing or planned farmers' market 
that is open or will operate at least once weekly for at least five months annually. Farmers' market vendors 

may sell only items grown within ISO miles of the project site. A planned farmers' market must have firm 
commitments from farmers and vendors that the market will meet all the above requirements and be in fun 
operation by the time of 50% occupancy of the project's total square footage. 
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NPD Credit 14: Tree-Lined and Shaded Streets 
1-2 points 

Intent 
To encourage walking, bicyc1ing, and transit use and discourage excessive motoring speeds. To reduce urban heat 

island effects, improve air quality, increase evapotranspiration, and reduce cooling loads in buildings. 

Requirements 

OPTION 1. Tree-Lined Streets (1 point) 
Design and build the project to provide street trees on both sides of at least 6o%ofnew and existing streets within 
the project and on the project side of borde ring streets, between the vehicle travel way and walk:v.ray, at intervals 

averaging no more than 40 feet (excluding driveways and utiliryvaults). 

AND/OR 

OPTION 2. Shaded Streets (1 point) 
Trees or other stluctures provide shade over at least 40% of the length of sidewalks on streets within or 
contiguous to the project. Trees must provide shade within ten years of landscape installation. Use the estimated 
crown diameter (the width of the shade if the sun is directly above the tree) to calculate the shaded area. 

AND 

FOR ALL PROJECTS INVOLVING STREET TREE PLANTINGS 
Obtain a registered landscape architect's determination that planting details are appropriate to growing healthy 
trees, taking into account tree species, root medium, and width and soil volume of planter strips Or wells, and 
that the selected tree species are not considered invasive in the project context according to USDA or the state 
agricultural extension service. 
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NPD Credit 15: Neighborhood Schools 
1 point 

Intent 
To promote community interaction and engagement by integrating schools into the neighborhood. To support 
students' health by encouraging walking and bicycling to school. 

Requirements 
Include in the project a residential component that constitutes at least 30% of the project's total building square 
footage, and locate or design the project such that at least 50% of the dwelling units are within a 1/2-mile walk distance 
of an existing or new elementary or middle school building entrance or within a l-mile walk distance of an existing or 
new high school building entrance. For any new school, the school district or equivalent organization must commit 
in a legally binding warrant that the school will be open by the time of occupancy of 50% of the project dwelling units. 

Streets within and/or bordering the project boundary that lead from dweUingunits to the school site must have a 
complete network of sidewalks on both sides and either bicycle lanes or traffic control and/or calming measures. If 
the school is planned as part of the project, it must be designed such that pedestrians and cyclists can easily reach 
building entrances without crossing bus zones, parking entrances, and student drop-off areas. 

AND 
New school campuses must not exceed the following: 

• High schools, 15 acres. 

• Middle schools, 10 acres. 

• Elementary schools,S acres. 

Schools combining grade levels from more than one category may use the grade level with the higher allowable 
acreage. 

Facilities on the school site for which there is a formal joint-use agreement with another entity, such as athletic 
facilities, playgrounds, and multipurpose spaces in buildings, maybe deducted from the total site area of the school. 
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GlB Prerequisite 1: Certified Green Building 

Required 

Intent 
To encourage the design, construction, and retrofit of buildings that utilize green building practices. 

Requirements 
Design, construct, or retrofit one whole building within the project to be certified through LEED for New 
Construction, LEED for Existing Buildings: Operations & Maintenance, LEED for Homes, LEED for Schools, LEED 
for Retail: New Construction, or LEED for Core and Shell (with at least 75% of the floor area certified under LEED 
for Commercial Interiors or LEED for Retail: Commercial Interiors), or through a green building rating system 
requiring review by independent, impartial, third-party certifying bodies that have either been accredited by an IAF 
accreditation badyta, or could demonstrate compliance to, ISO 17021 or ISO/lEe Guide 65, and, when subsequently 
available, ISO/lEe 17065. 
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GIB Prerequisite 2: Minimum Building Energy Efficiency 
Required 

Intent 
To encourage the design and construction of energy-efficient buildings that reduce air, water, and land pollution and 

adverse environmental effects from energy production and consumption. 

Requirements 
The following requirement applies to 90% of the building floor area (rounded up to the next whole building) of all 

nonresidential buildings, mixed-use buildings, and multiunit residential buildings four stories or more constructed as 

part of the project or undergoing major renovations as part of the project. 

New buildings must demonstrate an average 10% improvement over ANSI/ASHRAEjIESNA Standard 90.1-2007 

(with errata butwitholit addenda). Buildings undergoing major renovations must demonstrate an average 5% 

improvement over ANSljASHRAEjIESNA Standard 90.1-2007. 

Projects must document building energy efficiency using one or a combination of the following: 

a. Produce a LEED-compliant energy model following the methodology outlined in the LEED rating system 

appropriate to each building's scope, including demonstration bya whole building project computer 
simulation using the building performance rating method in Appendix G of ANSljASHRAEjIESNA Standard 

90.1-2007. Appendix G requires that the energy analysis done for the building performance rating method 

include all energy costs associated with the building project. Projects in California may use Title 24-2005, Part 

6, in place ofANSljASHRAEjIESNAStandard 90.1-2007. 

b. Comply with the prescriptive measures of the ASHRAE Advanced Energy Design Guide listed below, 

appropriate to each building's scope. Comply with all applicable criteria as established in the guide for the 

climate zone in which the project is located. 

• ASHRAE Advanced Energy Design Guide for Small Office Buildings 2004 (office occupancy buildings less 

than 20,000 square feet). 

• ASHRAE Advanced Energy Design Guide for Small Retail Buildings 2006 (retail occupancy buildings less 

than 20,000 square feet). 

• ASHRAE Advanced Energy Design Guide for Small Warehouses and Self-Storage Buildings 2008 

(warehouse or self-storage occupancy less than 50,000 square feet). 

• ASHRAE Advanced Energy Design Guide for K-12 School Buildings (K-12 school occupancy less than 

200,000 square feet). 

c. For buildings less than 100,000 square feet, comply with the prescriptive measures identified in the Advanced 
Buildings HI Core Performance"" Guide developed by the New Buildings Institute, as follows: 

• Comply with Section 1, Design Process Strategies, and Section 2, Core Performance Requirements, of the 
Core Performance Guide. 

• Health care, warehouse and laboratory projects are ineligible for this path. 
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If method (a) is used for all of the floor area evaluated in this prerequisite, the total percentage improvement is 
calculated as a sum of energy costs for each building compared vrith a baseline. If any combination of methods (a), 

(b), and (c) is used, the total percentage improvement is calculated as a weighted average based on building floor 
area. In detemlining the weighted average, buildings pursuing (a) vrill be credited at the percentage value determined 
by the energy model. Buildings pursuing (b) or (c) will be credited at 12% better thanANSljASHRAEjIESNA Standard 
90.1-2007for new buildings and 8% better for existing buildingrenovations. 

AND 
For new single-jamily residential buildings and new multiunit residential buildings three stories or fewer, 90% of the 
buildings must meet ENERGY STAR or equivalent criteria. Projects may demonstrate compliance vrith ENERGY 
STAR criteria through the prescriptive requirements of a Builder Option Package, the Home Energy Rating System 
(HERS) index, or a combination of the two. 

Project teams wishing to use ASHRAE-approved addenda for the purposes of this credit may do so at their 
discretion. Addenda must be applied consistently across all LEED credits. 
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GIB Prerequisite 3: Minimum Building Water Efficiency 
Required 

Intent 
To reduce effects on natural water resources and reduce burdens on community water supply and wastewater systems. 

Requirements 
For nonresidential buildings, mixed-use buildings, and multifamily residential buildings four stories or more: 

Indoorwaterusage in new buildings and bUildings undergoing major renovations as part of the project must be an 
average 2.0% less than in baseline buildings. The baseline usage is based on the requirements of the Energy Policy Act 

Of1992 and subsequent rulings by the Department of Energy, the requirements of the Energy Policy Act of 200S, and 
the fixture performance standards in the 2006 editions of the Unifoml Plumbing Code or International Plumbing 
Code as to fIxture performance. Calculations are based on estimated occupant usage and include only the following 
fixtures and fixture fittings (as applicable to the project scope): water closets (toilets), urinals, lavatory faucets, 
showers, kitchen sink faucets, and prerinse sprayvalves. 

The water efficiency threshold is calculated as a weighted average of water usage for the buildings constructed as part of 
the project based on their conditioned square footage. Projects may also follow the LEED for Multiple Buildings and On­
Campus Building Application Guide alternative calculation methodology to show compliance with this prerequisite. 

Table 1. National efficiency baselines 

Cqmmer~ial 'fiXtures; ;fi#ings'>_or appliances -c----:- Ba'selin'e' water':usage 
, 

,," "",'," • 
Commercial toilet 1.6 gpf' 

Except blow-out fixtures, 3.5 gpf 

Commercial urinal 1.0 gpf 

2.2 gpm at 60 psi, private applications only (hotel-motel guest rooms, 

Commerciallavatory (restroom) faucet hospital patient rooms) 
0.5 gpm at 60 psi2 all others except private applications 
0.25 gallons per cycle for metering faucets 

Commercial prerinse spray valve {for food service Flow rate :s 1.6 gpm (no pressure specified; no performance 
applications) requirement) 

1 EPAct 1992 standard for toilets applies to both commercial and residential models. 
2 In addition to EPAct requirements, the American SOCiety of Mechanical Engineers standard for public lavatory faucets is 0.5 gpm at 60 psi {ASME 

Al12.1B.1-2005). This maximum has been incorporated into the national Uniform Plumbing Code and the International Plumbing Code. 

Res,id'~n:tl~ti=Jxt,ures'. -:Fittings,- an,d, 'Apilliances ' ',' ,Ba,~,e,line water usag~' x, 
"', ".'(" . '. 

Residential toilet 1.6 gpf' 

Residential lavatory (bathroom) faucet 
2.2 gpm at 60 psi 

Residential kitchen faucet 

Residential showerhead 2.5 gpm at 80 psi per shower stall4 
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gpf = gallons per flush; psi = pounds per square inch. 
Source; Adapted from information developed and summarized by the U.S. EPA Office of Water. 
3 EPAct 1992 standard for toilets applies to both commercial and residential models. 
4 Residential shower compartment (stall) in dwelling units: The total allowable flow rate from all flowing showerheads at any given time, including rain 

systems, waterfalls, bodysprays, bodyspas, and jets, shall be limited to the allowable showerhead flow rate as specified above (2.5-gpm) per shower 
compartment, where the floor area of the shower compartment is less than 2,500 sq.in. For each increment of 2,500 sq.in. of floor area thereafter 
or part thereof. an additional showerhead with total allowable flow rate from all flowing devices equal to or less than the allowable flow rate as 
specified above shall be allowed. EXception; Showers that emit recirCUlated non-potable water originating from within the shower compartment while 
operating are allowed to exceed the maximum as long as the total potable water flow does not exceed the flow rate as specified .above. 

The following fIxtures, fIttings, and appliances are outside the scope of the water use reduction calculation: 

a. Commercial steam cookers. 

b. Commercial dishwashers. 

c. Automatic commercial ice makers. 

d. Commercial (family-sized) clothes washers. 

e. Residential clothes washers. 

f. Standard and compact residential dishwashers. 

AND 
For new singlelaml1y residential buildings and new multiunit residential buildings three stories or fewel~ 90% of 
buildings must use a combination of fIxtures that would earn 3 points under LEED for Homes 2008 WE Credit 3, 
Indoor Water Use. 
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GIB Prerequisite 4: Construction Activity Pollution Prevention 
Required 

Intent 
To reduce pollution from construction activities by controlling soil erosion, waterway sedimentation, and airborne 

dust generation. 

Requirements 
Create and implement an erosion and sedimentation control plan for all new construction activities associated 
with the project. The plan must incorporate practices such as phasing, seeding, grading, mulching, filter socks, 
stabilized site entrances, preservation of e.-dstingvegetation, and other best management practices (BMPs) to control 
erosion and sedimentation in runoff from the entire project site during construction. The plan must list the BMPs 

employed and describe how they accomplish the following objectives: 

a. Prevent loss of soil during construction by stormwater runoff andJorwind erosion, including but not limited 
to stockpiling of topsoil for reuse. 

b. Prevent sedimentation of any affected stormwater conveyance systems or receiving streams. 

c. Prevent polluting the air with dust and particulate matter. 

The erosion and sedimentation control plan must describe how the project team will do the fonowing: 

a. Preserve vegetation and mark clearing limits. 

b. Establish and delineate construction access. 

c. Control flow rates. 

d. Install sediment controls. 

e. Stabilize soils. 

f. Protect slopes. 

g. Protect drain inlets. 

h. Stabilize channels and outlets. 

i. Control pollutants. 

j. Control dewatering. 

k. Maintain the BMPs. 

1. Manage the erosion and sedimentation control plan. 

The BMPs must be selected from the Washington State Department of Ecology's Stonnwater Management Manual 
for Western Washington, Volume II, Construction Stonnwater Pollution Prevention ( 2005 edition), or a locally approved 
equivalent, whichever is more stringent, and must complywith all federal, state, and local erosion and sedimentation 
control regulations. 
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GIB Credit 1: Certified Green Buildings 
1-5 points 

Intent 
To encourage the design, construction, and retrofit of buildings that utilize green buildingpractices. 

Requirements 

OPTION l. Projects with 10 or Fewer Habitable Buildings 

OR 

Design, construct, or retrofit one building as part of the project, beyond the prerequisite, to be certified under one 

of the following LEED green building rating systems: LEED for New Construction, LEED for Existing Buildings, 

LEED for Homes, LEED for Schools, LEED for Retail: New Construction, or LEED for Core & Shell (with at least 

75% of the floor area certified under LEED for Commercial Interiors or LEED for Retail: Commercial Interiors) or 

through a green building rating system requiring review by independent, impartial, third-parry certifying bodies 

that have either been accredited by an IAF accreditation body to, or could demonstrate compliance to, ISO 17021 

or ISO/lEG Guide 65, and, when subsequently available, ISO/lEG 17065. 

OPTION 2. Projects of All Sizes 
Design, construct, or retrofit a percentage of the total project building square footage, beyond the prerequisite 

requirement, to be certified under one of the LEED green building rating systems listed above or through a green 

building rating system requiring review by independent, impartial, third-party certifying bodies that have either 

been accredited by an lAP accreditation body to, or could demonstrate compliance to, ISO 17021 or ISO/TEG 

Guide 65, and, when subsequently available, ISO/lEG 17065. 

Table 1. Points for green building certification 

Perceritage pf square footage certifi~d I ' ':: ','Po,iri~s .. 
2: 10% and < 20% 1 

2: 20% and < 30% 2 

2: 30% and < 40% 3 

2: 40% and < 50% 4 

2:50% 5 

AND 

FOR ALL PROJECTS 
Detached accessory dwelling units must be counted as separate buildings. Accessory dwellings attached to a main 

building are not counted separately. 
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GlB Credit 2: Building Energy Efficiency 

2 points 

Intent 
To encourage the design and construction of energy-efficient buildings that reduce air, water, and land pollution and 
adverse environmental effects from energy production and consumption. 

Requirements 
The following requirement applies to 90% of the building floor area (rounded up to the next whole building) of all 
nonresidential buildings, mixed-use buildings, and multiunit residential buildings four stories or more constructed as 
part of the project or undergoing major renovations as part of the project. 

New buildings must demonstrate an average 18% (1 point) or 26% (2 points) improvement over ANSI/ASHRAEI 
IESNA Standard 90.1-2007 (with errata but without addenda). Buildings undergoing major renovations as part of 
the project must demonstrate an average 14% (1 point) or 22% (2 points) improvement over ANSljASHRAEjIESNA 
Standard 90.1-2007. 

Projects must document building energy efficiency using one or a combination of the following: 

a. Produce a LEED-compliant energy model following the methodology outlined in the LEED rating system 
appropriate to each building's scope, including demonstration by a whole building project computer 
simulation using the building performance rating method in Appendix G of ANSI/ASHRAE/IESNA Standard 
90.1-2007. Appendix G requires that the energy analysis done for the building performance rating method 
include all energy costs associated with the building project. Projects in California may use Title 24-2005, Part 
6, in place of ANSI/ASHRAE/IESNAStandard 90.1-2007. 

b. Comply with the prescriptive measures of the ASHRAEAdvanced Energy Design Guide listed below, 
appropriate to each building's scope. Comply with all applicable criteria as established in the guide for the 
climate zone in which the project is located. 

• ASHRAE Advanced Energy Design Guide for Small Office Buildings 2004 (office occupancy buildings less 
than 20,000 square feet). 

• ASHRAE Advanced Energy Design Guide for Small Retail Buildings 2006 (retail occupancy buildings less 
than 20,000 square feet). 

• ASHRAE Advanced Energy Design Guide for Small Warehouses and Self-Storage Buildings 2008 

(warehouse or self-storage occupancy less than 50,000 square feet). 

• ASHRAE Advanced Energy Design Guide for K-12 School Buildings (K-12 school occupancy less than 
200,000 square feet). 

c. For buildings less than 100,000 square feet, complywith the prescriptive measures identified in the Advanced 
Buildings"" Core Performance"-" Guide developed by the New Buildings Institute, as follows: 

• Comply with Section 1, Design Process Strategies, and Section 2, Core Performance Requirements, of the 
Core Performance Guide. 

• Health care, warehouse and laboratory projects are ineligible for this path. 
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If method (a) is used for all of the floor area evaluated in this prerequisite, the total percentage improvement is 
calculated as a sum of energy costs for each building compared with a baseline. If any combination of methods (a), 
(b), and ( c) is used, the total percentage improvement is calculated as a weighted average based on building floor 
area. In determining the weighted average, buildings pursuing ( a) will be credited at the percentage value detennined 
by the energy model. Buildings pursuing (b) or (c) will be credited at 12% better than ANSljASHRAEjIESNA Standard 
90.1-2007 for new buildings and 8% better for existingbuHding renovations. 

AND 
For new single-family residential buildings and new multiunit residential buildings three stories or fewer, 90% of the 
buildings must achieve a Home Energy Rating System (HERS) index score of at least 75. 

Project teams wishing to use ASHRAE-approved addenda for the purposes of this credit may do so at their 
discretion. Addenda must be applied consistently across all LEED credits. 
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GIB Credit 3: Building Water Efficiency 
1 point 

Intent 
To reduce effects on natural water resources and reduce burdens on community water supply and wastewater systems. 

Requirements 
For nonresidential buildings, mixed-use buildings, and multifamily residential buildings four stories or more: 

Indoorwaterusage in new buildings and buildings undergoing major renovations as part of the project must be an 

average 40% less than in baseline buildings. The baseline usage is based on the requirements of the Energy Policy Act 

of 1992 and subsequent rulings by the Department of Energy, the requirements of the Energy Policy Act of 2005. and 
the fIxture performance standards in the 2006 editions of the Uniform Plumbing Code or International Plumbing 
Code as to fixture performance. Calculations are based on estimated occupant usage and include only the following 

fixtures and fixture fittings (as applicable to the project scope): water closets (toilets), urinals, lavatory faucets, 
showers, kitchen sink faucets, and prerinse sprayvalves. 

The water efficiency threshold is calculated as a weighted average of water usage for the buildings constructed as part of 

the project based on their conditioned square footage. Projects may also follow the LEED for Multiple Buildings and On­

Campus BuildingApplication Guide alternative calculation methodology to show compliance with this credit. 

Table 1. National efficiency baselines 

Cominerc'ial fixtures, fitUngs, :,oi>appliances ' 
, BaseUne, water-usage, -, " ",',". 

,,','.,.', 

Commercial toilet 1.6 gpf' 
Except blow-out fixtures, 3.5 gpf 

Commercial urinal 1.0 gpf 

2.2 gpm at 60 psi, private applications only (hotel-motel guest rooms, 

Commercial lavatory (restroom) faucet hospital patient rooms) 
0.5 gpm at 60 psi2 all others except private applications 
0.25 gallons per cycle for metering faucets 

Commercial prerinse spray valve {for food service Flow rate s 1.6 gpm (no pressure specified; no performance 
applications) requirement) 

1 EPAct 1992 standard for toilets applies to both commercial and residential models. 
2 In addition to EPAct requirements, the American Society of Mechanical Engineers standard for public lavatory faucets is 0.5 gpm at 60 psi (ASME 

Al12.1S.1-20D5). This maximum has been incorporated into the national Uniform Plumbing Code and the International Plumbing Code . 

~esidenti~l: fiXtutes; Fittil]i.< ~nd_:Appl.iances ''''.''';:.',';',.' Baselin,e, '~'(a,ter ,tlsa,ge,' ",',', .... ,,' ;/,; '" 

Residential toilet 1.6 gpf' 

Residential lavatory (bathroom) faucet 
2.2 gpm at 60 psi 

Residential kitchen faucet 

Residential showerhead 2.5 gpm at 80 psi per shower stall4 
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gpf == gallons per flush; psi == pounds per square inch. 
Source: Adapted from information developed and summarized by the U.S. EPA Office of Water. 
3 EPAct 1992 standard for toilets applies to both commercial and residential models. 
4 Residential shower compartment (stall) in dwelling units: The total allowable flow rate from all flowing showerheads at any given time, including rain 

systems, waterfalls, bodysprays, bodyspas, and jets, shall be limited to the allowable showerhead flow rate as specified above (2.5-gpm) per shower 
compartment, where the floor area of the shower compartment is less than 2,500 sq.in. For each increment of 2,500 sq.in. of floor area thereafter 
or part thereof, an additional showerhead with total allowable flow rate from all flowing devices equal to or less than the allowable flow rate as 
specified above shall be allowed. Exception: Showers that emit recirculated non-potable water originating from within the shower compartment while 
operating are allowed to exceed the maximum as long as the total potable water flow does not exceed the flow rate as specified above. 

The following fixtures, fittings, and appliances are outside the scope of the water use reduction calculation: 

a. Commercial steam cookers. 

b. Commercial dishwashers. 

c. Automatic commercial ice makers. 

d. Commercial (family-sized) clothes washers. 

e. Residential clothes washers. 

f. Standard and compact residential dishwashers. 

AND 
For new singlejamily residential buildings and new multiunit residential buildings three stories or fewer, 90% of 
bUildings must use a combination of fixtures that would earn 5 points under LEED for Homes 2008 WE Credit 3, 
IndoorWater Use. 
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GIB Credit 4: Water-Efficient Landscaping 
1 point 

Intent 
To limit or eliminate the use of potable water and other natural surface or subsurface water resources on project sites, 
for landscape irrigation. 

Requirements 
Reduce water consumption for outdoor landscape irrigation by 50% from a calculated midsummer baseline case, 
Reductions may be attributed to any combination of the following strategies, among others: 

a. Plant species, plant density, and microclimate factor. 

b. Irrigation efficiency. 

c. Use of captured rainwater. 

d. Use of recycled wastewater. 

e. Use of water treated and conveyed by a public agency specifically for nonpotable uses. 

f. Use of other nonpotable water sources, such as stormwater, air-conditioning condensate, and foundation 
drain water. 

Projects with no new or existing landscape irrigation requirements automatically meet the credit requirements. 

Groundwater seepage that is pumped away from the immediate vicinity of buildings slabs and foundations can be 
used for landscape irrigation and meet the intent of this credit. However, it must be demonstrated that doing so does 
not affect site stormwater management systems. 
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GIB Credit 5: Existing Building Reuse 

1 point 

Intent 
To extend the life cycle of existing building stock to conserve resources, reduce waste, and reduce adverse 
environmental effects of new buildings related to materials manufacturing and transport. 

Requirements 
Reuse the existing habitable building stock, achieving the greater of the following two benchmarks (based on surface 
area): 

a. 50% of one existing building structure (including structural floor and roof decking) and envelope (including 
exterior skin and framing but exc1udingwindowassemhlies and nonstructural roofing material). 

b. 20% of the total existing building stock (including structure and envelope, as defined above). 

Hazardous materials that are remediated as a part of the project scope must be excluded from the ca1culations. 

AND 

FOR ALL PROJECTS 
Do not demolish any historic buildings, or portions thereof, or alter any cultural landscapes as part of the project. 

An exception is granted only if such action has been approved by an appropriate review body. Forbuildings listed 
locally, approval must be granted by the local historic preservation review board, or equivalent. For buildings 
listed in a state register or in the National Register of Historic Places, approval must appear in a programmatic 
agreement with the State Historic Preservation Office. 
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GIB Credit 6: Historic Resource Preservation and Adaptive Use 
1 point 

Intent 
To encourage the preservation and adaptive use of historic buildings and cultural landscapes that represent significant 
embodied energy and cultural value, in a manner that preserves historic materials and character-defining features. 

Requirements 
To achieve this credit, at least one historic building or cultural landscape must be present on the project site. 

Do not demolish any historic buildings, or portions thereof, or alter any cultural landscapes as part of the project. 

An exception is granted only if such action has been approved by an appropriate review body. For buildings or 
landscapes listed locally, approval must be granted by the local historic preservation review board, or equivalent. For 
buildings or landscapes listed in a state register orin the National Register ofHistolic Places, approval must appear 
in a programmatic agreement with the State Historic Preservation Office. 

If any historic building in the project site is to be rehabilitated, rehabilitate in accordance with local review or federal 
standards for rehabilitation, whichever is more restrictive, using one of the following approaches: 

a. Obtain approval, in the fonn of a "certificate of appropriateness," from a locally appointed historic 
preservation commission or architectural review board for any exterior alterations or additions. 

h. If federal funds are used for the project, obtain confirmation from a state historic preservation office or 
the National Park Service that the rehabilitation satisfies the Secretary of the Interior's Standards for 
Rehabilitation. 

c. If a building or site is listed in or detenninedeligible for the National Register of Historic Places but is not 
subject to federal or local review board review, include on the project team a preservation professional who 
meets the federal qualifications for historic architect and attests to conformance to the Secretary of the 
Interior's Standards for the Treatment of Historic Properties. 
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GIB Credit 7: Minimized Site Disturbance in Design and Construction 
1 point 

Intent 
To preserve existing noninvasive trees, native plants, and pervious surfaces. 

Requirements 

OPTION l. Development Footprint on Previously Developed Land 

OR 

Locate 100% of the development footprint on areas that are previously developed and for which 100% of the 

construction impact zone is previously developed. 

OPTION 2. Undeveloped Portion of Project Left Undisturbed 
Depending on the density of the project, do not develop or disturb a portion of the land that has not been 
previously developed on the site, exclusive of any land preserved by codified law or a prerequisite ofLEED for 
Neighborhood Development; or exempt areas designated as nonbuildable in land-use comprehensive plans and 
stipulate in covenants, conditions, and restrictions (CC&R) or other binding documents that the undisturbed area 
will be protected from development in perpetuity. Densities and minimum percentages are as follows (mixed­

use projects must use the lowest applicable density or calculate a weighted average per the methodology in NPD 
Credit 2, Compact Development): 

Table 1. Minimum undeveloped area, by project density 

Residemtial density (DUlacre) Nonresidential ,derlsity (FAR) Minimum area left undi,stu'rbed 

< 15 <.50 20% 

15 -21 .50 - 1.0 15% 

> 21 > 1.0 10% 

DU = dwelling unit; FAR = floor-area ratio. 

For portions of the site that are not previously developed, identify construction impact zones that limit 
disturbance to a minimum of 40 feet beyond the building perimeter; 10 feet beyond surface walkways, patios, 
surface parking and utilities less than 12 inches in diameter; 15 feet beyond street curbs and main utility branch 
trenches; and 25 feet beyond constructed areas with permeable surfaces (such as pervious paving areas, 
stormwater retention facilities, and playing fields) that require additional staging areas to limit compaction in the 
constructed zone. 

AND 

FOR ALL PROJECTS 
Survey the site to identify the following: 

a. Trees in good or excellent condition, as determined by an arborist certified by the International Society of 
Arboriculture elSA). 
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b. Any heritage or champion trees of special importance to the community because of their age, size, type, 
historical association, or horticultural value, as defined by a government forester. 

c. All trees larger than 6 inches in diameter at breast height (dbh, 4 feet 6 inches above ground). 

d. Any invasive tree species present on the site, and whether those trees threaten the health of other trees to be 
preserved on the site, as deternlined by an ISA-certified arborist. 

Preserve the following trees that are also identified as in good or excellent condition: 

a. An heritage or champion trees and trees whose dbh exceeds 50% of the state champion dbh for the species. 

b. A minimum of 75% of all noninvasive trees (including the above) larger than 18 inches dbh. 

c. A minimum of 25% of all noninvasive trees (including the above) larger than 12 inches dbh if deciduous, and 
6 inches dbh if coniferous. 

Tree condition ratings must be based on assessment by an ISA-certified arborist using ISA-approved assessment 

measures. 

Develop a plan, in consultation with and approved by an ISA-certified arborist, for the health of the trees, including 
fertilization and pruning, and fortheir protection during construction. The plan must include protective fencing 
located 1 foot for each I-inch caliper from the trunk or at the tree drip line, whichever is larger, and specify that 
if trenching or other disturbance is necessary within the protected zone, this work must be done by hand. If 
disturbance includes a permanent excavation of3 feet or deeper, the excavation must start from a point not closer 
than IS feet from the tree's drip line. If an ISA-certified arborist has determined that any trees to be preserved are 
threatened by invasive vegetation, develop a plan to reduce the invasive vegetation to the maximum extent possible. 
Stipulate in CC&R or other binding documents that the undisturbed area of the preserved trees will be protected 

from development in perpetuity. 

Key Definitions 

For the meanings of other terms used in the requirements, refer to the Glossary. 

previously developed altered by paving, construction, and/or land use that would typically have required 
regulatory pennitting to have been initiated (alterations may exist now or in the past). Previously developed land 
includes a platted lot on which a building was constructed if the lot is no more than 1 acre; previous development 
on lots larger than 1 acre is defined as the developmentjootprint and land alterations associated with the footprint. 
Land that is not previously developed and altered landscapes resulting from current or historical clearing or filling, 
agricultural or forestry use, or preserved natural area use are considered undeveloped land. The date of previous 
development pennit issuance constitutes the date of previous development, but pennit issuance in itself does not 
constitute previous development. 
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GIB Credit 8: Stormwater Management 

1-4 points 

Intent 
To reduce pollution and hydrologic instability from stormwater, reduce flooding, promote aquifer recharge, and 

improve water quality by emulating natural hydrologic conditions. 

Requirements 
Implement a comprehensive stonnwatermanagement plan for the project that retains on-site, through infiltration, 
evapotranspiration, and/or reuse, the rainfall volumes listed in Table 1. Rainfall volume is based on the project's 
development footprint, any other areas that have been graded so as to be effectively impervious, and any pollution­
generating pervious sutfaces, such as landscaping, that will receive treatments of fertilizers or pesticides. 

The percentile rainfall event (Table 1) is the total rainfall on a given day in the record that is greater than or equal to X 

percent of all rainfall events over a 20- to 40+-year period. For example, a 95th percentile event in a particular region 
might be 1.5 inches, which would then be the volume to retain. To detetmine the volume to be retained, projects 
may use NOAA's published national rainfall data, run an approved stormwater model, or independently gather local 
rain gauge data and rank rainfall events. One hundred percent of the water volume from rainfall events up to the X 
percentile event must not be discharged to surface waters unless the harvested and reused runoff is authorized for 
discharge or allowed to be discharged into sanitary treatment systems. 

Table 1. Points for retaining stormwater on-site 

Pe~~enti"e, rajrif~ll, event (dete,rf!lJn~,s total_voiume , :, :_~ Ii> '.<Points -, 
..... 

from development ,footprintJo be,retained) , .< 
80th percentile I 
85th percentile 2 

90th percentile 3 

95th percentile 4 

Projects that earn at least 2 points under this credit may earn 1 additional point by meeting one of the following site 
characteristics: 

a. The project is located on a previously developed site (1 point). 

b. The project is located on a site that meets the definition of brownfield in SLL Credit 2, Brownfields 
Redevelopment (1 point). 

c. The project is designed to be transit ready by achieving the following (1 point): 

• At least 2 points under NPD Credit 1, Walkable Streets. 

• At least 2 points under NPD Credit 2, Compact Development. 

• At least 2 points under NPD Credit 3, Mixed-Use Neighborhood Centers. 

Select BMPs from the Washington State Department of Ecology's Stormwater management Manual for Western 
Washington, Volume V, Run off Treatment (2005 edition), or locally approved equivalent, whichever is more stringent. If 
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the BMPs are comparable in stringency, choose BMPs that are most appropriate to the project site and region. BMPs 
must also comply with an federal, state, and local regulations. 

For stormwater reuse systems not on a combined stormwater and sewer system, the total water reused for indoor use 
must not exceed 90% of the average annual rainfall. 

Stormwater BMPs (except cisterns) must be designed to drain down within 72 hours. 
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GIB Credit 9: Heat Island Reduction 
1 point 

Intent 
To reduce heat islands to minimize effects on the microclimate and human and wildlife habitat. 

Requirements 

OPTION l. Nonroof Measures 

OR 

Use any combination of the following strategies for 50% of the nonroof site hardscape (including roads, 
sidewalks, courtyards, parking lots, parking structures, and driveways): 

a. Provide shade from open structures, such as those supporting solar photovoltaic panels, canopied 
walkways, and vine pergolas, all with a solar reflectance index (SRI) of at least 29. 

b. Use paving materials with an SRI of at least 29. 

c. Install an open-grid pavement system that is at least 50% pervious. 

d. Provide shade from tree canopy (within ten years oflandscape installation). 

OPTION 2. High-Reflectance and Vegetated Roofs 

OR 

Use roofing materials that have an SRI equal to or greater than the values in Table 1 for a minimum of 75% of the 
roof area of all new buildings within the project; or install a vegetated ("green '') roof for at least 50% of the roof 
area of all new buildings within the project. Combinations ofSRIcompliant and vegetated roofs can be used 
provided they satisfy the equation in Option 3. 

Table 1. Minimum solar reflectance index value, by roof slope 

...•. ROofslope ... . ...... ~RI .. 

low (o:;; 2:12) 78 

Steep (> 2:12) 29 

OPTION 3. Mixed Nonroof and Roof Measures 
Use any of the strategies listed under Options 1 and 2 that in combination meet the following criterion: 

Area of Nonroof 
Measures 

0.5 
+ 

Area of SRI 
Roof 

0.75 
+ 

Area of Vegetated 
Roof 

0.5 

Total Site Hardscape 
'2: Area + Total Roof Area 
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GlB Credit 10: Solar Orientation 
1 point 

Intent 
To encourage energy efficiency by creating optimum conditions for the use of passive and active solar strategies. 

Requirements 

OPTION 1. Block Orientation (For Projects Earning at Least 2 Points Under NPD Credit 2, Compact 
Development) 

OR 

Locate the project on existing blocks or design and orient the project such that 75% or more of the blocks have one 
axis within plus or minus 15 degrees of geographical east-west, and the east-west lengths of those blocks are at 
least as long as the north-south lengths of the blocks. 

Earn at least 2 points under NPD Credit 2, Compact Development. 

Figure 1. Solar-oriented blocks with east-west lengths equal to or greater than north-south lengths, and east-west 
axis within 15 degrees of geographic east-west 

N No greater 

--w E __ L-~~ ________ ~~ + than 15' 

S 

OPTION 2. Building Orientation (Available For All Projects) 
Design and orient 75% or more of the project's total building square footage (excluding existing buildings) such 
that one axis of each qualifying building is at least 1.5 times longer than the other, and the longer axis is within 
15 degrees of geographical east-west. The length-to-widthratio applies only to walls enclosing conditioned 
spaces; walls enclosing unconditioned spaces, such as garages, arcades, or porches, cannot contribute to credit 
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achievement. The surface area of equator-facing vertical surfaces and slopes of roofs of buildings counting 
toward credit achievement must not be more than 25% shaded at the time of initial occupancy, measured at noon 
on the winter solstice. 

Figure 2. Solar-oriented buildings with longer axis (at least 1.5 times length of other axis) within 15 degrees of 
geographic east-west 

Non-qualifying 
building 

N 

'(]'-fi;/f---f- Non-qualifying 
building 

-W+E --"'==-=-"---'-------"-=----'=-
S 
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GIB Credit 11: On-Site Renewable Energy Sources 

1-3 points 

Intent 
To encourage on-site renewable energy production to reduce the adverse environmental and economic effects 
associated with fossil fuel energy production and use. 

Requirements 
Incorporate on-site nonpolluting renewable energy generation, such as solar, wind, geothermal, sman-scale or micro 
hydroelectric, and/or biomass, with production capacity of at least 5% of the project's annual electrical and thermal 
energy cost (exclusive of existing buildings). as points are awarded as listed in Table 1. 

Table 1. Points for on-site renewable energy generation 

Percentage of arinual electrical and thermal energy cost Poinls •.. 

5% 1 

12.5% 2 

20% 3 
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GIB Credit 12: District Heating and Cooling 
2 points 

Intent 
To encourage the development of energy-efficient neighborhoods by employing district heating and cooling 

strategies that reduce energy use and adverse energy-related environmental effects. 

Requirements 
Incorporate a district heating and/or cooling system for space conditioning and/or water heating of new buildings 

(at least two buildings total) such that at least 80% of the project's annual heating and/or cooling consumption is 

provided by the disttiet plant. Single-family residential buildings and existing buildings of any type may be excluded 
from the calculation. 

Each system component that is addressed by ANSIjASHRAEjIESNA Standard 90.1-2007 must have an overall 

efficiency performance at least 10% better than that specified by the standard's prescriptive requirements. 

Additionally, annual district pumping energy consumption that exceeds 2.5% of the annual thermal energy output 

of the heating and cooling plant (with 1 kWh of electricity equal to 3,413 Btus) must be offset by increases in the 

component's efficiency beyond the specified 10% improvement. Combined heat and power (CHP) district systems 

can achieve this credit by demonstrating equivalent performance. 
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GIB Credit 13: Infrastructure Energy Efficiency 
1 point 

Intent 
To reduce adverse environmental effects from energy used for operating public infrastructure. 

Requirements 
Design, purchase, or work with the municipality to install all new infrastructure, including but not limited to traffic 
lights, street lights, and water and wastewater pumps, to achieve a 15% annual energy reduction below an estimated 
baseline energy use for this infrastructure. The baseline is calculated with the assumed use oflowest first-cost 
infrastructure items. 
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GIB Credit 14: Wastewater Management 
1-2 points 

Intent 
To reduce pollution from wastewater and encourage water reuse. 

Requirements 
Design and construct the project to retain on-site at least 25% of the average annual wastewater generated by the 
project (exclusive of existing buildings). and reuse that wastewater to replace potable water. An additional point 
maybe awarded for retaining and reusing 50%. Provide on-site treatment to a quality required by state and local 
regulations for the proposed reuse. The percentage of wastewater diverted and reused is calculated by detelmining 
the total wastewater flow using the design case after the GIB Prerequisite 3 calculations, and determining how much 
of that volume is reused on-site. 

Table 1. Points for reusing wastewater 

Percentage of wastewater reused Points 
25% 1 

50% 2 
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GIB Credit 15: Recycled Content in Infrastructure 
1 point 

Intent 
To use recycled and reclaimed materials to reduce the adverse environmental effects of extracting and processing 
virgin materials. 

Requirements 
Use materials for new infrastructure such that the sum of postconsumer recycled content, in-place reclaimed 
materials, and one-half of the precol1sumer recycled content constitutes at least 50% of the total mass of 
infrastructure materials. 

Count materials in all of the following infrastructure items as applicable to the project 

a. Roadways, parking lots, sidewalks, unit paving, and curbs. 

b. Water retention tanks and vaults. 

c. Base and subbase materials for the above. 

d. Stormwater, sanitary sewer, steam energy distribution, and water piping. 

Recycled content is defined in accordance with ISO/IEC 14021, Environmental labels and declaration, Self-declared 
environmentalchims (Type II environmental labeling). 

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT 

102 



GIB Credit 16: Solid Waste Management Infrastructure 
1 point 

Intent 
To reduce the volume of waste deposited in landfills. To promote the proper disposal of hazardous wastes. 

Requirements 
Meet at least four of the following five requirements and publicize their availability and benefits: 

a. Include as part of the project at least one recycling or reuse station, available to all project occupants, 

dedicated to the separation, collection, and storage of materials for recycling; or locate the project in a 

local government jurisdiction that provides recycling services. The recyclable materials must include, at a 

minimum, paper, corrugated cardboard, glass, plastics and metals. 

b. Include as part of the project at least one drop-off point, available to a11 project occupants, for potentially 

hazardous office or household wastes; or locate the project in a local government jurisdiction that provides 

collection services. Examples of potentially hazardous wastes include paints, solvents, oil, and batteries. If a 

plan for postcollection disposal or use does not exist, establish one. 

c. Include as part of the project at least one compost station or location, available to all project occupants, 

dedicated to the collection and compostingoffood and yard wastes; or locate the project in a local 

government jurisdiction that provides composting services. If a plan forpostcollection use does not exist, 

establish one. 

d. On every mixed-use or nonresidential block or at least every 800 feet, whichever is shorter, include recycling 

containers adjacent to other receptacles or recycling containers integrated into the design of the receptacle. 

e. Recycle and/or salvage at least 50% of nonhazardous construction and demolition debris. Develop and 

implement a construction waste management plan that, at a minimum, identifies the materials to be diverted 

from disposal and specifies whether the materials will be stored on-site or commingled. Excavated soil and 

land-clearing debris do not contribute to this credit. Calculations can be done by weight or volume but must 

be consistent throughout. 
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GIS Credit 17: Light Pollution Reduction 
1 point 

Intent 
To minimize light trespass from project sites, reduce sky-glow to increase night sky access, improve nighttime 

visibility through glare reduction, and reduce adverse effects on wildlife environments. 

Requirements 
"Shared areas" of a project are spaces and facilities dedicated to common lise (publicly or privately owned). 

In residential areas, at least 50% of the external luminaires must have fixture-integrated lighting controls that use 

motion sensors to reduce light levels by at least 50% when no activity has been detected for 15 minutes. 

AND 
In all shared areas, install automatic controls that turn off exterior lighting when sufficient daylight is available and 

when the lighting is not required during nighttime hours; these lights must meet the total exterior lighting power 
allowance requirements in Table 3. 

AND 
Document which lighting zone or zones (Table 1) describe the project, and for all shared areas, follow the 
requirements in Table 2. If two or more different zones border the project, use the most stringent uplight 
requirements, and use light trespass requirements for the adjacent zone. Roadway lighting that is part of the project 
must meet the requirements for the appropriate zone. 

For illuminance generated from a single luminaire placed at the intersection of a private vehicular driveway and 
public roadway accessing the site, project teams may use the centerline of the public roadway as the site boundaryfor 
a length of two times the driveway width centered at the centerline of the driveway when complying with the trespass 
requirements. 

Compliance with the light trespass requirements may alternatively be met by using only luminaires that complywith 
Table 4 ratings for backlight and glare. 

AND 
Stipulate covenants, conditions, and restrictions (CC&R) or other binding documents to require continued adherence 
to the requirements. 
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Table 1. Lighting zones 

Zone' ,Definition ... ..... . .....• ..... .......... . . 
LZO Undeveloped areas within national parks, state parks, forest land and rural areas and sites immediately adjacent to 

areas officially recognized as ecologically sensitive by the local zoning authority. 

LZl Developed areas within national parks, state parks, forest land and rural areas. 

LZ2 Areas predominantly consisting of residential loning, neighborhood business districts, light industrial with limited 
nighttime use, and residential mixed-use areas. 

LZ3 All other areas not included in LZO, LZl, LZ2, or LZ4 (including commercial-industrial and high-density residential). 

LZ4 High-activity commercial districts in major metropolitan areas (as designated by local jurisdiction, such as local 
zoning authority). 

Table 2. Allowable light trespass and uplight, by lighting zone 

, Lighting zone " .: 
Maximu'm' h~rizontal-and vertical I ': Maxirri~nf hori~ontal)nd vertical M,a,xi,m,um p,e,rcentage of fixture 

illuminance (fc) at site hOlllida_rY' , iII~mi~,ance (f~) at ~pe~_ified - IUR1~ns e,mittE!d_above 90_O ,or .-
.... . ...... ... . ...... 'distance beyond, site- boundary higher from nadir«straight down) 

LZO 0 OatOft. 0% 

LZl 0.Q1 .Q1 at 0 ft. 0% 
LZ2* 0.10 .02 at 10 tt. 1% 

LZ3* 0.20 .05 at 15 tt. 2% 

lZ4* 0.60 .05 at 15 tt. 5% 
fc = footcandle . 
.. In lZ2, lZ3, and lZ4, for project boundaries that abut public rights-of-way, light trespass requirements may be met relative to the curb line instead 

of the project boundary. 

Table 3. Allowable lighting power densities, by lighting zone . .•. ......... .... ·1 .... ........ .... . .... .... Lightingzon ••. ··i/. '.< ................. 

< ..? '.LZO. . .•.. , .. LZl· ... •. i.Z.2... • ..•. ..•..•..•.. ·.i.Z3 ..U4 <' 

All exterior improved areas 
0.04 Wist 0.04 Wist 0.06 Wist 0.10 Wist 0.13 Wist 

(except those listed below) 

Walkways OJ Wilt OJ Wilt 0.7 Wilt 0.8 Wilt LO Wilt 

Landscaping No allowance 0.04 Wist 0.05 Wist 0.05 Wist 0.05 Wist 

Entrance door (per linear foot 20W 20W 20W 30W 30W 
of doorway) 

Entry canopy 0.25 Wist 025 Wist 025 Wist OAO Wist OAO Wist 

Illuminated building fa~ade No allowance No allowance 2.5W/lt 3.75W/lt 5.0W/lt 

sf = square feet; If = linear feet. 
Note: The total exterior lighting power density allowance for all shared exterior applications is the sum of the specified allowances for individual 
illuminated areas. The following lighting is exempted when its controls meet the above requirements and are independent of the controls for 
nonexempt lighting: 

a. Specialized Signal, directional, and marker lighting associated with transportation. 
b. Advertising and directional signage. 
o. lighting integral to equipment or instrumentation and installed by its manufacturer. 
d. lighting for theatrical purposes, including performance, stage, film, and video. ,. lighting for athletic playing fields. 
f. Temporary lighting (installed for no more than 30 days and then removed for at least 30 days). 
g. Lighting for industrial production, material handling, transportation sites, and associated storage areas. 
h. Theme elements in theme or amusement parks. ,. Lighting to highlight features of public monuments and registered historic buildings or landmark structures. 
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Alternative method for meeting light trespass requirements in Table 2 
A luminaire may be used if it is rated as follows according to the lighting zone of the site. If the luminaire is installed 
in other than the intended manner, the rating must account for the actual photometlic geometry. An exception 
applies if at least 98% of a luminaire's emitted lumens are intercepted by man-made structures within the project. In 
either case, luminaires equipped with adjustable mounting devices permitting alteration of lumina ire aiming in the 
field are not permitted. 

Table 4. Allowable backlight and glare, by lighting zone 

............ .. • 
. 

.. . . .lighting zone . 

Backlight luminaire rating LZO LZI LZ2 LZ3 LZ4 

> 2 mounting heights from property line BO B1 B2 B3 B4 

1 to 2 mounting heights from property line and properly oriented* BO B1 B2 B3 B3 

0.5 to 1 mounting height to property line and properly oriented* BO BO B1 B2 B2 

< 0.5 mounting height to property line adjacent to street and BO BO B1 B2 B2 
properly oriented* 

< 0.5 mounting height to property line and properly oriented* BO BO BO B1 B2 

Glare luminaire rating GO G1 G2 G3 G4 
* The luminaire must be mounted with backlight toward the property line. 
Note: Backlight and glare ratings are defined based on specific lumen limits for IESNA TM-1S-07 solid angles, Addendum A. 
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lOP Credit 1: Innovation and Exemplary Performance 
1-5 points 

Intent 
To encourage exemplaryperfonnance above the requirements set by the LEED for Neighborhood Development 

Rating System and/or innovative performance in green building. smart growth, or new urbanist categories not 
specifically addressed by the LEED for Neighborhood Development Rating System. 

Requirements 
In writing, identify the intent of the proposed innovation credit, the proposed requirement for compliance, the 
proposed submittals to demonstrate compliance, and the design approach and strategies that might be used to meet 
the requirements. 

One point is awarded for each IDP Credit 1 earned, up to a total of S. No more than 3 exemplary performance credits 
will be awarded in the Innovation and Design Process category. 
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lOP Credit 2: LEED Accredited Professional 
1 point 

Intent 
To support the integrated planning and design required for a LEED for Neighborhood Development project and to 

streamline the application and certification process. 

Requirements 
At least one principal member of the project team must be a LEED Accredited Professiona1. 

OR 
At least one principal member of the project design team must be a professional who is credentialed in smart growth 
as determined by the Natural Resources Defense Council in consultation with Smart Growth America. 

OR 
At least one principal member of the project design team must be a professional who is credentialed in new urbanism 
as determined by the Congress for the New Urbanism. 

Note: A separate LEED Accredited Professional exam track for professionals wanting to specialize in the LEED 
for Neighborhood Development Rating System will be available in early 2010; this IDP credit can be achieved if a 
principal member of the project design team is accredited as a result of passing the exam. 
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RPC Credit 1: Regional Priority 
1-4 points 

Intent 
To encourage strategies that address geographically specific environmental, social equity, and public health 
priorities. 

Requirements 
Earn up to four of the six Regional Priority credits. These credits have been identified by subject matter experts 
representing the U.S. Green Building Council (regional councils and chapters), the Congress for the New Urbanism 
(chapters and membership in regions without chapters) and Smart Growth America (members of Smart Growth 
America's State and Local Caucus or their designees) as having additional regional importance forthe project's 
location. A database of Regional Priority credits and their geographic applicability will be available on the USGBC 
website, www.usgbc.org. 

One point is awarded for each Regional Priority credit earned) up to a maximum of 4. Non-U.S. projects are not 

eligible for Regional Priority credits. 
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Food Retail 
Supermarket 
Other food store with produce 

Community-Serving Retail 
Clothing store or department store selling clothes 
Convenience store 

Farmer's market 

Hardware store 

Phalmacy 
Other retail 

Services 
Bank 
Gym, health club, exercise studio 

Hair care 

Laundry, dry cleaner 

Restaurant, cafe, diner (excluding establishments with only drive-throughs) 

Civic and Community Facilities 
Adult or senior care (licensed) 

Child care (licensed) 
Community or recreation center 

Cultural arts facility (museum, performing arts) 
Educational facility (including K-12 school, university, adult education center, vocational school, community 

college) 
Family entertainment venue (theater, sports) 

Government office that serves public on-site 

Place of worship 

Medical clinic or office that treats patients 

Police or fire station 

Post office 

Public library 
Public park 
Social services center 

Adapted from Criterion Planners, INDEX neighborhood completeness indicator, 2005. 

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT 

110 



Key Definitions 

adjacent site a site having at least 25% of its boundary bordering parcels that are each at least 75% previously 
developed. Astreet or other right-of-way does not constirnte previously developed land; instead, it is the starns of 

the property on the other side of the street or right-of-way that matters. Any fraction of the boundary that borders 

waterfront other than a stream is excluded from the calculation. A site is still considered adjacent if the 25% 

adjacent portion of its boundary is separated from previously developed parcels by undeveloped) permanently 

protected land averaging no more than 400 feet in width and no more than 500 feet in anyone place. The 

undeveloped land must be permanently preserved as narural area, riparian corridor,park, greenway, agricultural 

land, or designated cultural landscape. Permanent pedestrian paths connecting the proj ect through the protected 

parcels to the bordering site may be counted to meet the requirement ofSLL Prerequisite I, Option 2 (that the 

project be connected to the adjacent parcel by a through-street or nonmotorized right-of-way every 600 feet on 

average, provided the path or paths traverse the undeveloped land at no more than a 10% grade for walking by 

persons of all ages and physical abilities). 
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Adjacent project site based on minimum 25% of perimeter adjacent to previously developed parcels, including 
allowance for permanently protected land between project boundary and previously developed parcels 
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buildable land the portion of the site where construction can occur, including land voluntarily set aside and 
not constructed upon. When used in density calculations, buildable land excludes public rights-of-way and land 
excluded from development by codified law or LEED for Neighborhood Development prerequisites. An applicant 
may exclude additional land not exceeding 15% of the buildable land base defined above, provided the following 
conditions are present: 

a. The land is protected from residential and nonresidential construction by easement, deed restriction, or 
other enforceable legal instrument. 

AND 
b. Either 25% or more of the boundary of each contiguous parcel proposed for exclusion borders a water body 

or areas outside the project boundary that are protected by codified law; or ownership of, or management 
authority over, the exclusion area is transferred to a public entity. 

connectivity the number of publicly accessible street intersections per square mile, including intersections of 
streets with dedicated alleys and transit rights-of-way, and intersections of streets with nonmotorized rights­
of-way. If one must both enter and exit an area through the same intersection, such an intersection and any 
intersections beyond that point are not counted; intersections leading only to culs-de-sac are also not counted. The 
calculation of square mileage excludes water bodies, parks larger than 1/2 acre, public facility campuses, airports, rail 
yards, slopes over 15%, and areas nonbuildable under codified law or the rating system. Street rights-of-way may 
not be excluded. 

infill site a site that meets any of the follOwing four conditions: 

a. At least 75% of its boundary borders parcels that individually are at least 50% previously developed, and that 
in aggregate are at least 75% previously developed. 

b. The site, in combination with bordering parcels, forms an aggregate parcel whose boundary is 75% bounded 
by parcels that individually are at least 50% previously developed, and that in aggregate are at least 7~/o 
previously developed. 

c. At least 75% of the land area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary 
is previously developed. 

d. The lands within a 1/2 mile distance from the project boundary have a pre project connectivity of at least 140 

intersections per square mile. 

Astreet or other right -of-way does not constitute previously developed land; it is the status of property on the other 
side or right-of-way of the street that matters. For conditions ( a) and (b) above, any fraction of the perimeter that 
borders waterfront other than a stream is excluded from the calculation. 
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(a), Infill project site based on minimum 75% of perimeter adjacent to previously developed parcels 
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(b). Infill project site based on minimum 75% adjacent to previously developed parcels using project boundary and 
selected bordering parcels 
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(e). Infill project site based on minimum 75% of land area within 112 mile of project boundary being previously 
developed 
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(d). Infill project site based on minimum 140 intersections/sq.mi. within 112 mile of project boundary 
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previously developed altered by paving, construction, and/or land use that would typically have required 
regulatory permitting to have been initiated (alterations may exist now or in the past). Previously developed land 
includes a platted lot on which a building was constlucted if the lot is no more than 1 acre; previous development 
on lots larger than 1 acre is defined as the development footpn'nt and land alterations associated with the footprint. 
Land that is not previously developed and altered landscapes resulting from current or historical clearing or filling, 
agricultural or forestry use, or preserved natural area use are considered undeveloped land. The date of previous 
development permit issuance constitutes the date of previous development, but permit issuance in itself does not 
constitute previous development. 
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accessory dwelling unit a subordinate dwelling unitthat is attached to a principal building er centained in a separate 
structure on the same property as the principal unit. 

adapted (or introduced) plant a species that reliably grews well in a given habitat with minimal attentien frem 
humans in the ferm of winter protection, pest protectien, water irrigatien, or fertilizatien once its roet systems are 
established in the sei1. Adapted plants are lew maintenance but not invasive. 

alley a publicly accessible right -ef-way, generally lecated midblock, that can accommedate slow-speed motor 
vehicles, as well as bicycles and pedestrians. An alley provides access to the side or rear of abutting properties fer 
loading, parking, and other service functions, minimizing the need for these functions to be located along streets. It 
may be publicly dedicated or privately owned and deeded in perpetuity for general public use. 

applicant the entity that prepares the LEED-ND project submissien and is respensible fer project implementatien. 
An applicant may be the developer er anether ceoperating entity. 

area median income the median income of a county as determined by the U.S. Department of Housing and Urban 
Development. 

bicycle network a centinuous netwerk consisting ef any combination efphysically designated in-street bicycle lanes 
at least S feet wide, eff-street bicycle paths er trails at least 8 feet wide for a twe-way path and at least S feet wide for a 
one-way path, and/er streets designed fer a target speed ef 2S miles per heur er slower. 

block land bounded by the project boundary, transpertation or utility rights-ef-waythat may be publiclydedicated 
or privately owned and deeded in perpetuity for general public use, waterfront, and/or cemparable land divisien 
features. 

brownfield real property, the expansien, redevelepment, erreuse of which may be cemplicated by the presence or 
pessible presence ofahazardeus substance, pellutant, er centaminate. 

build-out the time at which all habitable buildings en the project are cemplete and ready fer eccupancy. 

bus rapid transit an enhanced bus system that operates on exclusive bus lanes er other transitrights-ef-way; it is 
designed to combine the flexibility of buses with the efficiency of rail. 

community-supported agriculture (GSA) a farm eperation for which a community of individuals pledges support 
so that the farmland becomes, either legally or informally, the community's fann. The grewers and censumers 
provide mutual suppert, sharing the risks and benefits effoed preduction. Censumers receive pertions efthe farm's 
harvest throughout the grewing seasen. 

construction impact zone the project's development footprint plus the areas around the improvement where 
censtruction crews, equipment, and/or materials are staged and moved during construction. 

covenants, conditions, and restrictions limitatiens that may be placed en a property and its use and are made a 
cenditien efhelding title er lease. 

cul-de-sac astreet segment that terminates witheut intersecting anether street segment. 

cultural landscape an officially designated geegraphic area that includes both cultural and natural resources 
asseciated with a histeric event, activity, or person or that exhibits other significant cultural or aesthetic values. 

density the ameunt of building structures censtructed en the project site, measured for residential buildings as 
dwelling units per acre of buildable land available fer residential uses, and fer non-residential buildings as the floor-area 
ratio of build able land area available fer nenresidential uses. In both cases, structured parking is excluded. 

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT 

119 



developer a public and/or private entity that controls a majority of the project's buildable land and is committed 
to making a majority of the investments required for the project implementation described in the LEED-ND 
submission. 

development footprint the total land area of a project site covered by buildings, streets, parking areas, and other 
typically impermeable surfaces constructed as part of the project. 

dwelling unit living quarters intended for long-term occupancy that provide facilities for cooking, sleeping, and 
sanitation. This does not include hotel rooms. 

employment center a nonresidential area of at least 5 acres with a job density of at least 50 employees per net acre. 

existing present on the date of subm iss ion ofLEED-ND certification documents; similarly, an element or condition 
that exists is present on the date that LEED-ND certification documents are submitted. 

floor-area ratio (FAR) the density of nonresidential land use, exclusive of parking, measured as the total 
nonresidential building floor area divided by the total buildable land area available for nonresidential structures. 
For example, on a site with 10,000 square feet of buildable land area, an FAR of 1.0 would be 10,000 square feet of 
building floor area. On the same site, an FAR ofl.5would be 15,000 square feet ofbuHt floor area; an FAR of 2.0 would 
be 20,000 built square feet and an FAR of 0.5 would be 5,000 built square feet. 

functional entry a building opening designed to be used by pedestrians and open during regular business hours. This 
does not include any door exclusively designated as an emergency exit, or a garage door not designed as a pedestrian 
entrance. 

graywateruntreated wastewater that has not come into contact with toilet waste. Graywater includes used water 
from bathtubs, showers, bathroom washbasins, and water from clothes washers and laundtytubs. It does not include 
wastewater from kitchen sinks or dishwashers, unless a graywater definition established by the authority having 
jurisdiction in the area has precedence. 

habitable building a structure intended for living, working, or other types of occupancy. Habitable structures do not 
include stand-alone garages and utility structures such as pump stations. 

heat island thermal gradient differences between developed and undeveloped areas. 

historic building a building or structure listed or determined to be eligible as a historic structure or building or 
structure or as a contributing building or structure in a designated historic district, due to its historic, architectural, 
engineering, archeological, or cultural significance. The building or structure must be designated as historic bya 
local historic preservation review board or similar body, be listed in a state register of historic places, be listed in the 
National Register of Historic Places, or have been determined eligible for listing in the National Register. 

historic district a group of buildings, structures, objects, and sites, of varying sizes, that have been designated as 
historically and architecturally significant and categorized as either contributing or noncontributing. 

Home Energy Rating System (HERS) index a scoring system established by the Residential Energy Services 
Network (RESNET) in which a home built to the specifications of the HERS Reference Home (based on the 2006 
International Energy Conservation Code) scores 100, and a net zero energy home scores 0. The lower a home's HERS 
Index, the more energy efficient it is. 

invasive plant either an indigenous or nonindigenous species or strain that is characteristically adaptable, 
aggreSSive. has a high reproductive capacity, and tends to overrun the ecosystems it inhabits. 

major renovations extensive alteration work in addition to work on the exterior shell of the building and/or primary 
structural components and/or the core and peripheral MEP and service systems and/or site work. Typically, the 
extent and nature of the work is such that the primary function space cannot be used for its intended purpose while 
the work is in progress and where a new certificate of occupancy is required before the work area can be reoccupied. 
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metropolitan (metro) and micropolitan (micro) statistical area a geographic entity defined by the U.S. Office 
of Management and Budget for use by federal statistical agencies in collecting, tabulating, and publishing federal 
statistics. A metro area contains a core urban area with a population of 50,000 or more, and a micro area contains an 
urban core with a population between 10,000 and 50,000. Each metro or micro area consists of one or more counties 
and includes the counties containing the core urban area, as well as any adjacent counties that have a high degree of 
social and economic integration (as measured by commuting to work) with the urban core. "Core-based statistical 
area" (CBSA) encompasses both metro and micro areas. 

multiunit residential consisting of four or more residential units sharing a common entry. 

native (or indigenous) plant a plant species that did orwould have occurred on the site or within the subject county 
prior to the widespread land alterations that accompanied European settlement. Cultivars of native plants may be 
considered native plants. 

park a publicly accessible area that is permanently maintained in a seminatural condition for human recreation and 
relaxation; it has soil, grass, water, flora, and/or recreation improvements. 

paseo a publicly accessible pedestrian path, at least 4 feet wide and no more than 12 feet wide, that provides shortcuts 
between buildings and through the block, connecting street frontages to rear parking areas, midblock courtyards, 
alleys, or other streets. A paseo may be roofed for up to 50% of its length and may be privately owned or publicly 
dedicated. 

planned diverse use a shop, service, or facility outside the project boundary that has received a building permit and is 
under construction at the time of the first certificate of occupancy is issued for any building in the LEED-ND project. 

planned occupancy the highest estimate of building occupants based on planned use(s) and industry standards 
for square foot requirements per employee (see USDOE EIA CBECS sUlveyfor suggested default nonresidential 
occupancies). The minimum planned occupancy for multiunit residential buildings is 1 person for a studio unit, 1.5 
persons for a one-bedroom unit, and 1.25 persons per bedroom for a two- bedroom or larger unit. 

plaza a public1yaccessible gathering space that is integrated into the street network and allows vehicular, bicycle, 
and/or pedestrian travel. A plaza is generally paved, is spatially defined by building fronts paralleling at least twO­

thirds of its perimeter, and may be privately owned or publicly dedicated. 

postconsumer generated by households or commercial, industrial, or institutional facilities in their role as end­
users of a product, which can no longer be used for its intended purpose. 

potable water water that meets or exceeds EPA's drinking water quality standards and is approved for human 
consumption by the state or local authorities having jurisdiction; it maybe supplied from wells or municipal water 
systems. 

preconsumer diverted from the waste stream during the manufacturing process. It does not include the 
reutilization of materials such as rework, regrind or scrap generated in a process and capable of being reclaimed 
within the same process that generated it. 

predevelopment before any development occurred on the site. Predevelopment conditions describe the natural 
conditions of the site prior to any human alteration, such as development of roads or buildings. 

previously developed site a site that, preproject, consisted of at least 7~/o previously developed land. 

preproject before the LEED-ND project was initiated, but not necessarily before any development or disrurbance 
took place. Preproject conditions describe the state of the project site on the date the developer acquired rights to a 
maj ority of its buildable land through purchase or option to purchase. 

prime soil earth with chemical, hydrographic, and topological properties that make it especially suited to the 
production of crops, as defined by the u.s. Natural Resources Conservation SelVice. 
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project the land, water. and construction that constitutes the project application. A project applicalltdoes not have 
to own or control all land Or water within a project boundary, but all the area within the project boundatymust comply 
with prerequisites and attempted credits. 

project boundary the platted property line of the project defining land and water within it. Projects located on 
publicly owned campuses that do not have internal property lines must delineate a sphere-of-influence line to be 
used instead. Project site is equivalent to the land and water inside the project boundary. The project must not contain 
noncontiguous parcels, butparce1s can be separated by public rights-of-way. Projects may also have enclaves of 
nonproject properties that are not subject to the rating system, but such enclaves cannot exceed 2% of the total 
project area and cannot be described as certified. 

school a kindergarten, elementary, or secondary institution for the academic instruction of children. 

single-family residential any residential unit other than multiunit residential, including single, duplex, triplex, row 
house, townhouse and semiattached residential building types. 

street a dedicated right-of-way that can accommodate one or more modes of travel, excluding alleys and paseos. A 
street is suitable for primary entrances and provides access to the front and/or sides of buildings and lots. A street 
may be privately owned as long as it is deeded in perpetuity for general public use. A street must be an addressable 
thoroughfare (for mail purposes) under the standards of the applicable regulating authority. 

square ( also green) a publicly accessible open area for gatherings that is wholly or partially bounded by segments 
of the street network. A square can be landscaped or landscaped and paved, is spatially defined by building fronts 
paralleling at least 45% ofits perimeter, and may be privately owned or publicly dedicated. 

unique soil earth with chemical, hydrographic, and topological properties that make it especially suited to specific 
crops, as defined by the U.S. Nannal Resources Conservation Service. 

walk distance the distance that a pedestrian must travel between origins and destinations without obstruction, in a 
safe and comfortable environment on a continuous network of sidewalks, all-weather-surface footpaths, crosswalks, 
wooneifs, or equivalent pedestrian facilities. 

water body the surface water of a stream (first-order and higher, including intermittent streams), arroyo, river, 
canal, lake, estuary, bay, or ocean, excluding irrigation ditches 

water and wastewater infrastructure publicly owned water and wastewater infrastructure; this excludes septic and 
mound wastewater treatment systems. 

wetland an area that is inundated or saturated by surface or ground water at a frequency and duration sufficient 
to support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life 
in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas, but exclude 
irrigation ditches unless delineated as part of an adjacent wetland. 

woonerf a street, also known as a home zone, shared zone, or living street, where pedestrians have priority over 
vehicles and the posted speed limit is no greater than 10 miles per hour. PhYSical elements within the roadway, such 
as shared surfaces, plantings, street furniture, parking, and play areas, slow traffic and invite pedestrians to use the 
entire right-of-way. 

vehicle miles traveled (VMT) the number of miles driven by motorists in a specified time period, such as a day or a 
year, in absolute or per capita terms. 
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The term "code" derives from "caudex, " which was simul-
taneously the trunk of a tree and set qf laws. It is one of 
several terms clustering around the idea of power being 
resident in a sacred tree at the center of a traditional vil-
lage. A code, then, is etymologically and functionally the 
trunk around which a settlement arranges itself. 

Patrick Pinnell 



INTRODUCTION 

About the SmartCode 

The SmartCode is a fonn-based code that incorporates Smart Growth and New 
Urbanism principles. It is a unified development ordinance, addressing develop­
ment at all scales of design, from regional planning on down to the building sig­
nage. It is based on the rural-to-urban transect rather than separated-use zoning, 
thereby able to integrate a full range of environmental techniques. Because the 
SmartCode envisions intentional outcomes based on known patterns of urban de­
sign, it is a more succinct and efficient document than most conventional codes. 

The model SmartCode is freeware, available in an editable fonnat from the web­
sites www.smartcodecentral.org and www.transect.org. 

The SmartCode is a model ordinance. It is not persuasive and instructive like a 
guideline, nor is it intentionally general like a vision statement. It is meant to be 
law, precise and technical, administered by municipal planning departments and 
interpreted by elected representatives of local government. The SmartCode is 
designed to be calibrated to local circumstances, ideally with the participation of 
the local citizens. 

This booklet, SmarlCode Version 9.2, presents the entire 56-page base code in 
compact form. Another publication, a printed calibrator's Manual, the SmartCode 
Version 9 and Manual, offers a fully annotated SmartCode Version 9.2, and an 
extended appendix with sample plans, step-by-step procedures, illustrations, his­
torical commentary, checklists, and resources. In addition, there are numerous 
supplementary Modules, as listed here in the Table of Contents. The Manual is 
useful for anyone who is considering calibrating and adopting the SmartCode for 
a project, city, or region. To date (early 2009), OVer 100 American municipalities 
and counties have calibrated the SmartCode, with 25 adoptions and many more in 
process. These numbers do not include scores of private developments. 

The official text of the SmartCode appears in a sans seriffont like this. The intro­
ductory commentary appears in a serif font like this. Green text indicates items 
that should be considered for calibration. 

iv SMART CoD!; V(RSI(JrI 9.2 



Codes and the SmartCode 

Consider the most-loved towns of North America. They were either carefully 
planned, or they evolved as compact, mixed use places because of their geogra­
phy and the limits of the transportation and economics of their time. However, 
over the past sixty years, places have evolved in a completely different pattern. 
They have spread loosely along highways and haphazardly across the country­
side, enabled by the widespread ownership of automobiles, by cheap petroleum 
and cheap land, and by generalized wealth. 

Such patterns are enabled by zoning codes that separate dwellings from work­
places, shops, and schools. These codes include design standards that favor the 
automobile over the pedestrian, and are unable to resist the homogenizing effects 
of globalization. 

These practices have produced banal housing subdivisions, business parks, strip 
shopping, big box stores, enormous parking lots, and sadly gutted downtowns. 
They have caused the proliferation of drive-by eateries and billboards. They have 
made walking or cycling dangerous or unpleasant. They have made children, the 
elderly, and the poor utterly dependent on those who can drive, even for ordinary 
daily needs. They have caused the simultaneous destruction of both towns and 
open space -- the 20th century phenomenon known as sprawl. 

The form of our built environment needs a 21 st century correction. But in most 
places it is actually illegal to build in a traditional neighborhood pattern. The 
existing codes prevent it. In most places people do not have a choice between 
sprawl and traditional urbanism. Codes favor sprawl and isolated residential sub­
divisions. It is not a level playing field. 

The SmartCode was created to deal with this problem at the point of decisive 
impact -- the intersection of law and design. It is a form-based code, meaning it 
envisions and encourages a certain physical outcome -- the form of the region, 
community, block, and/or building. Fonn-based codes are fundamentally differ­
ent from conventional codes that are based primarily on use and statistics -- none 
of which envision or require any particular physical outcome. 

The SmartCode is a tool that guides the form of the built environment in order to 
create and protect development patterns that are compact, walkable, and mixed 
use. These traditional neighborhood patterns tend to be stimulating, safe, and 
ecologically sustainable. The SmartCode requires a mix of uses within walking 
distance of dwellings, so residents aren't forced to drive everywhere. It supports 
a connected network to relieve traffic congestion. At the Same time, it preserves 
open lands, as it operates at the scale of the region as well as the community. 

INTRODUCTION 
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INTRODUCTION 

Transect-Based Planning 

'"A !Own is saved, nOl more ~v the rigllleolls men in if (han by the lFoods and swamps fha! 
surround if. " -~ Henry David Thoreau 

The SmaliCode is a transect-based code. A transect of nature, first conceived by 
Alexander Yon Humboldt at the close of the 18th century, is a geographical cross­
section of a region intended to reveal a sequence of environments. Originally, it 
was used to analyze natural ecologies, showing varying characteristics through 
different zones such as shores, wetlands, plains, and uplands. It helps study the 
many elements that contribute to habitats where certain plants and animals thrive 
in symbiotic relationship to the minerals and microclimate. 

Human beings also thrive in different places. There are those who could never 
live in an urban center; there are those who would wither in a rural hamlet. Hu­
mans need a system that preserves and creates meaningful choices in their habi­
tats. Near the close of the 20th century, New Urbanist designers recognized that 
sprawl was eradicating the pre-war American transect of the built environment. 
They began to analyze it and extract its genetic material for replication. In this 
way, they extended the natural transect to include the built environment, thus 
establishing the basis for the SmartCode. 

The rural-to-urban Transect is divided into six Transect Zones for application on 
zoning maps. These six habitats vary by the level and intensity of their physical 
and social character, providing immeJ'sive contexts from rural to urban. Smart-
Code elements are coordinated by these T-zones at all scales of planning, Irom the 
region through the community scale down to the individual lot and building. 

Vt 



One of the principles of Transect-based planning is that certain fonns and ele-
ments belong in cel1ain environments. For example, an apartment building be-
longs in a more urban setting. a ranch house in a more rural setting. Some types of 
thoroughfares are urban in character. and some are rural. A deep suburban setback 
destroys the spatial enciosure of an urban street; it is out of context. These distinc­
tions and rules don't limit choices; they expand them. This is the antidote for the 

one-size-fits-all development of today. 

The Transect is evident in two ways. Zones and communities (I) exist as charac-
teristic places on the Transect and (2) they evolve along the Transect over time. 
As places, the six Transect Zones display identifiable characteristics, based on 
normative American urban patterns. They also increase in complexity, density 
and intensity over a period of years, until a "climax condition" is reached. This is 
a growth process analogous to succession in natural environments. 

The best urbanism requires the sequential influence of many participants. A code 
allows buildings to be designed and built by many hands over years, or even gen­
erations. The single designer or committee leads to a lack of robustness, similar 
to vulnerable monocultures in nature. A parametric and successional code like the 
SmartCode allows experience to feed back and become integrated -- the fourth 
dimension of time. Once adopted, it stays in place. allowing urbanism to evolve 
and mature without losing its necessary foundation of order. 

It also ensures that a community will not have to scrutinize all proposed projects, 
because the intentions of the citizens will have already been determined in the 
process that leads to the code. The SmartCode is a comprehensive framework lor 
that process. 

A TYPICAL /{C'H.AL-L!H.UAN TRA:-'sLCI, WIIH TRANS[,U ZONES 
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INTRODUCTION 

Summary: What the SmartCode Does 

viii 

It utilizes a type of zoning category that ranges systematically from the wil­
derness 10 the urban core. 
It enables and qualifies Smat1 Gro"1h community patterns that include Clus­
tered Land Development (CLD), Traditional Neighborhood Development 
(TND,"), Regional Center Development (RCD), and Transit-Oriented Devel­
opment (TOD). 
It integrates the scale of planning concern from the regional through the com­
munity scale. on down to the individual lot and. if desired. its architectural ele-
ments. 
11 integrates the design process across professional disciplines. 
It integrates methods of environmental protection, open space conservation 
and water quality control. 
It integrates subdivision, public works and Transfer of Development Rights 
(TDR) standards. 
It provides a set of zoning categories common to new communities and to the 
infill of existing urbanized areas. 
It is compatible with architectural, environmental, signage, lighting, hazard 
mitigation, and visitability standards. 
It establishes parity of process for existing and new urban areas. 
It integrates protocols for the preparation and processing of plans. 
It encourages the efficiency of administrative approvals when appropriate, 
rather than decision by public hearing. 
It encourages specific outcomes through incentives, rather than through prohibi­
tions. 
It specifies standards parametrically (by range) in order to minimize the need 
for variances. 
It generally increases the range of (he options over those allowed by conven­
tional zoning codes. 
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INTRODUCTION 

The Structure of the SmartCode 

Article I contains the general instructions pertaining to all other Aliicles. 
Article 2 prescribes how Regional Plans designate the Open Sectors intended for 
open lands and the Growth Sectors intended for development and redevelopment. 
It also prescribes what Community Unit types belong in each Sector. 
Article 3 prescribes the requirements for New Communities, including the 
Transect Zones that make up each type. 
Article 4 prescribes the Intill requirements for areas already mbanized. 
Article 5 prescribes lot and building standards within each Transect Zone. 
Article 6 contains diagrams and tables suppoliing the other Aliicles. 
Article 7 contains terms and definitions supponing the other Articles. 

The SmartCode is a unified planning ordinance that applies to three scales ofland 
use. The three patterns are in a nesting relationship. 

A. Regional Sectors contain designated types of Communities (Article 2). 
B. Community Units contain designated ratios of Transect Zones (Articles 3 and 4). 
C. Transect Zones contain the building elements appropriate to them (Aliicles 5 

and 6). 

A. Regional Scale: 
"Sector" is a neutral term for a geographic area. In the SmartCode, six Sectors 
establish the locations where certain pattel11s of development are allowed. This 
system addresses preservation and development at the Regional scale. The Sec­
tors are assigned as follows: 

0-1 Preserved Open Sector and 0-2 Reserved Open Sector for protection 
of open lands 
G-l Restricted Growth Sector, G-2 Controlled Growth Sector, and G-3 
Intended Growth Sector for New Communities 
G-4 Infill Growth Sector for managed gro\\1h of existing urbanized areas. 

B. Community Scale: 
The Regional Sectors each contain one or more of the three basic Community 
Unit types (CLO, TNO, RCO). 

• CLD - Clustered Land Development (Hamlet, settlement, cluster) permit­
ted in Gro\\,h Sectors G 1, G2 

x 

TND - Traditional Neighborhood Development (Village, neighborhood)­
permitted in Gro\\1h Sectors G2, G3, G4 
RCD - Regional Center Development (Regional Center, town center, down­
town) - permitted in Growth Sectors G3, G4 



C. Transect Zones: 
The Transect, as a ti'amework, identifies a range of habitats from the most natural 
to the most urban. Its continuum, when subdivided, lends itself to the creation of 
zoning categories. These categories include standards that encourage diversity 
similar to that of organically evolved settlements. The standards overlap (they 
are parametric), reflecting the sllccessional ecotones of natural and human com-
munities. The Transect thereby integrates environmental and zoning methodolo­
gies, enabling environmentalists to assess the design of social habitats and urban-
ists to support the viability of natural ones. 

T-J Natural Zone consists of lands approximating or revel1ing to a wilder­
ness condition, including lands unsuitable for settlement due to topography, 
hydrology or vegetation. 
T-2 Rural Zone consists of sparsely settled lands in open or cultivated state. 
These include woodland. agricultural land, grassland. and irrigable desel1. 
Typical bUildings are farmhouses, agricultural buildings, cabins, and villas. 
T-3 Sub-Urban Zone consists of low density residential areas, adjacent to 
higher zones that some mixed usc. Home occupations and outbuildings are 
allowed. Planting is naturalistic and setbacks are relatively deep. Blocks may 
be large and the roads irregular to accommodate natural conditions. 
T-4 General Urban Zone consists of a mixed use but primarily residential 
urban fabric. It may have a wide range of building types: single, sideyard, 
and rowhouses. Setbacks and landscaping are variable. Streets with curbs and 
sidewalks deline medium-sized blocks. 
T-5 Urban Center Zone consists of higher density mixed use building that 
accommodate retail, oHices, row houses and apartments. It has a tight network 
of streets, with wide sidewalks, steady street tree planting and buildings set 
close to the sidewalks. 

• T-6 Urban Core Zone consists of the highest density and height, with the 
greatest variety of uses, and civic buildings of regional importance. It may 
have larger blocks; streets have steady street tree planting and buildings set 
close to the wide sidewalks. Typically only large towns and cities have an 
Urban Core Zone. 

• Civic Zone consists of Civic Buildings and/or Civic Spaces appropriate to thir 
Transect Zones. 

• Special Districts consist of areas with buildings that by their Function, Dis­
position, or Configuration cannot, or should not, conform to one or more of 
the six nonnative Transect Zones. 

INTRODUCTION 
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INTRODUCTION 

Adjusting the Structure of the SmartCode 

To create SmartCodes for different purposes, certain Aliicles may be discarded 
and the code reassembled. 

All codes will require the inclusion of Article I General To All Plans, Ar­
ticle 6 Standards & Tables and Article 7 Definitions of Terms. 
If a Regional Plan has already been prepared, or if the code will be used 
entirely for Intill situations, Article 2 Regional Scale Plans may be elimi­
nated. 
If a Community Scale plan has already been prepared, or if there is no pros­
pect of greenileld development, Article 3 New Community Scale Plans may 
be adjusted or eliminated. (Note: Article 4 depends on Article 3 for larger 
Int1ll parcels.) 
If an Intlll Community Plan already has been prepared or if there is no pros­
pect of Intill development, Article 4 Infill Community Scale Plans may be 
eliminated. 
Ifand when all plans have been prepared, Article 5 Building Scale Plans be­
comes the de facto code for builders and architects. This Article may be used 
by developers as the guidelines for their private propetiy owners association. 
A calibrated SmartCode for a municipality should include some Thoroughfare 
standards and large-site provisions even if Article 3 and/or Article 4 are not 
used. Portions of Section 3.7 and Article 4 may be incorporated into Article 5 
or a new Article created for Thoroughfare Standards or Public Space Standards. 
In Article 6, tables may be individually dropped or modified as necessary. 
In Article 7, definitions that do not apply should be deleted, and any neces­
sary new ones added. 
Modules and their associated definitions may be added as needed. 

Responsibilities for Implementation 

The Smm1Code requires the preparation of plans that allocate the Sectors, layout 
the Communities, and show lot and bUilding placement. 

Article 2 - Regional Plans shall be prepared by or on behalf ofthe Municipal 
Planning Department. 
Article 3 - New Community Plans shall be prepared on behalf of the land 
owner, the developer, or the Municipal Planning Department. 
Article 4 - Infill Community Plans shall be prepared by or on behalf of the 
Municipal Planning Department. 

• Article 5 - Building Scale Plans shall be prepared on behalf of a builder or 
the property owner. 
The Planning Omce may include a Development and Design Center (DOC). 
A DOC may be assigned to advise on the use of the Smm1Code and to aid in 
the design of the Communities and buildings based on it. 



Calibrating the SmartCode 

The model code in this booklet must be calibrated tor local character and met­
rics. SmartCode calibration should be done in the context of a public ch31Tette 
with the advice of urban designers. architects. landscape architects, planners, 
civil engineers and land use attorneys familiar with the Smal1Code. 
For free electronic editable files and PDFs of the model SmartCode v9.0 and 
v9.2, Supplementary SmanCode Modules, case studies, workshop opportu­
nities, and consultant services, please visit \vww.SmartCodeCentra1.org and 
w\v\v.Transect,org. 
A fully illustrated and annotated 2S0-page calibrator's manual is available 
for purchase. To order SmarlCode Version 9 and Alanual contact Nev'! Urban 
News Publications at 607-275-3087 or mail@newurbannews.com, or visit 
www.ne\vurbannews.c0111. 

Conditions of Use 

The images and diagrams appearing in SmanCode Version 9.2 are the prop­
erty of Duany PlatelcZyberk & Company (DPZ). Their reproduction and use 
is ti'eell' permitted. 
This booklet is for education and reference only. SmartCode Version 9.2 may 
have undergone minor adjustments since this publication. For a complete list 
of authors and contributors, and for the final editable file of Smart Code v9.2. 
visit www.SmaJ1CodeCentral.org. 
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ARTICLE 1. GENERAL TO ALL PLANS 

1.1 AUTHORITY 
1.1.1 The action of the MUnicipality. State in the adoption of this Code is authorized under 

the Charier of ihe fvlunicipaiiiy, Section X and Local and State Siatutes, Section X. 
1.1.2 This Code was adopted as one of the Instruments of implementation of 1110 puillic 

pUlposes and objectives of the adopted MuniCipal Comprel10nsive Plan. This Code 
is declared to be in accord witl1 tile Municipal Comprerlensive Plan. as required by 
the Local Land Deve!opment Statutes. 

1.1.3 This Code was adopted to promote the health, safety and general welfare of 
the of ....__, State and its citizens, includ-
ing protection of the environment, conservation of land, energy and natural 
resources, reduction in vehicular traffic congestion, more efficient use of public 
funds, health benefits of a pedestrian environment, historic preservation, educa-
tion and recreation, reduction in sprawl development, and improvement of the 
built environment. 

1.1.4 This Code was adopted and may be amended by vote of the Planning CommiSSion 
and Legislative Body. 

1.2 APPLICABILITY 
1.2.1 Provisions of this Code are activated by "shall" when required; "should" when rec-

ommended; and "may" when optional. 
1.2.2 The provisions of this Code, when in conflict, shall take precedence over those of 

other codes, ordinances, regulations and standards except the Local Health and 
Safety Codes 

1.2.3 The eXi'sling _______ ,,_"'_,_"' ____ of __ ."_. ______ .,_,,._" State Zoning Ordinances and the 
_ of_ ... _~ ___ "... State SubdiVISion Ordinances (the "Existing Local 

Codes") shall continue to be applicable to issues not covered by this Code except 
where the Existing Local Codes would be in conflict with Section 1.3 Intent. 

1.2.4 Capitalized terms used throughout this Code may be defined in Article 7 Definitions 
ofTerms. Article 7 contains regulatory language that is integral to this Code. Those 
terms not defined in Article 7 shall be accorded their commonly accepted meanings. 
In the event of conflicts between these definitions and those of the Existing Local 
Codes, those of this Code shall take precedence. 

1.2.5 The metrics of Article 6 Standards and Tables are an integral part of this Code. 
However, the diagrams and illustrations that accompany them should be considered 
guidelines, with the exception of those on Table 15 Form-Based Code Graphics, 
which are also legally binding. 

1.2.6 Where in conflict, numerical metrics shall take precedence over graphic metrics. 

1.3 INTENT 
The intent and purpose of this Code is to enable, encourage and qualify the imple-
mentation of the following policies: 

1.3.1 THE REGION 

a. That the region should retain its natural infrastructure and visual character derived 
from topography, woodlands, farmlands, riparian corridors and coastlines. 

b. That growth strategies should encourage Infill and redevelopment in parity with 
New Communities. 

C. That development contiguous to urban areas should be structured in the pattern 
of Infill TND or Infill RCD and be integrated with the existing urban pattern. 

SMARTCODE 
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SMARTCODE ARTICLE 1. GENERAL TO ALL PLANS 
Municipality 

d. That development non·contiguous to urban areas should be organized in the 
pattern of CLD, TND, or RCD. 

e. That Affordable Housing should be distributed throughout the region to match 
job opportunities and to avoid concentrations of poverty. 

f. That transportation Corridors shoukJ be planned and reserved in =rdination with land 
use. 

g. That green corridors should be used to define and connect the urbanized ar-
eas. 

h. That the region should include a framework of transit, pedestrian, and bicycle 
systems that provide alternatives to the automobile. 

1.3.2 THE COMMUNITY 

a. That neighborhoods and Regional Centers should be compact, pedestrian-
oriented and Mixed Use. 

b. That neighborhoods and Regional Centers should be the preferred pattern of de-
velopment and that Districts specializing in a single use should be the exception 

c. That ordinary activities of daily living should occur within walking distance of 
most dwellings, allowing independence to those who do not drive. 

d. That interconnected networks of Thoroughfares should be designed to disperse 
traffic and reduce the length of automobile trips. 

e. That within neighborhoods, a range of housing types and price levels should be 
provided to accommodate diverse ages and incomes. 

f. That appropriate building Densities and land uses should be provided within 
walking distance of transit stops. 

g. That Civic, institutional, and Commercial activity should be embedded in down-
towns, not isolated in remote single-use complexes. 

h. That schools should be sized and located to enable chikJren to walk or bicycle to them. 
i. That a range of Open Space including Parks, Squares, and playgrounds should 

be distributed within neighborhoods and downtowns. 
1.3.3 THE BLOCK AND THE BUILDING 

a. That buildings and landscaping should contribute to the physical definition of 
Thoroughfares as Civic places. 

b. That development should adequately accommodate automobiles while respecting 
the pedestrian and the spatial form of public areas. 

c. That the design of streets and buildings should reinforce safe environments, but 
not at the expense of accessibility. 

d. That architecture and landscape design should grow from local climate, topog-
raphy, history, and building practice. 

e. That buildings should provide their inhabitants with a clear sense of geography 
and climate through energy efficient methods. 

f. That Civic Buildings and public gathering places should be provided as locations 
that reinforce community identity and support self-government. 

g. That Civic Buildings should be distinctive and appropriate to a role more important 
than the other buildings that constitute the fabric of the city. 

h. That the preservation and renewal of historic buildings should be facilitated, to 
affirm the continuity and evolution of society. 

i. That the harmonious and orderly evolution of urban areas should be secured 
through form-based codes. 
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ARTICLE 1. GENERAL TO ALL PLANS 

1.3.4 THE TRANSECT 

a. That Communties should provide meaningful choices in living arrangements as 
manifested by distinct physical environments. 

b. That the Transect Zone descriptions on Table 1 shall constitute the Intent of this 
Code with regard to the general character of each of these environments. 

1.4 PROCESS 
1.4.1 Iviul':lcpallty hereby creates a Consolidated Review Committee ("CRC") comprised 

of a member from each regulatory agency having juris()iciiOn over ihe permitting of 
a VOice!. a representative of the Development and Design Cenier. and tl',e lawn 
arcl1itect. to process administratively applications and plans for proposed projects. 

1.4.2 The geographic locations of the Sectors and the standards for theTransect Zones 
sl',all be determined as set forth in Article 2, Article 3, Article 4, and Article 5 through 
a process of public consultation with approval by the Legislative Body. Once these 
determinations have been Incorporated Into til is Code and its assoCiated plans. tllell 
prOlects Ihat reqlllre no Variances 01' Warrants. or only Warrants, shall be pl'Ocessed 
3limll11stratively without Iurtiler recourse to pubtic consultation. 

1.4.3 An owner may appeal a decision of the CRC to the Board of ZOlling p,djustment and 
may appeal a decision of the Board of Zoning Mjustment to the Legislative Body. 

1.4.4 Should a violation of an approved Regulating Plan occur during construction, or 
should any construction, site work, or development be commenced without an 
approved Regulating Plan or Building Scale Plan, the Board of Zoning Ad,ustmellt 
has the right to require the owner to stop, remove, and/or mitigate the violation, or 
to secure a Variance to cover the violation. 

1.5 WARRANTS AND VARIANCES 
1.5.1 There shall be two types of deviation from the requirements of this Code: Warrants 

and Variances. Whether a deviation requires a Warrant or Variance shall be deter-
mined by the CRC. 

1.5.2 A Warrant is a ruling that would permit a practice that is not consistent with a specific 
provision of this Code but is justified by the provisions of Section 1.3 Intent. The 
CRC shall have the authority to approve or disapprove administratively a request 
for a Warrant pursuant to regulations established by the CRC. 

1.5.3 A Variance is any ruling on a deviation other than a Warrant. Variances shall be 
granted only in accordance with __ ...... Statules. . as amended. 

1.5.4 The request for a Warrant or Variance shall not subject the entire application to public 
hearing, but only that portion necessary to rule on the specific issue requiring the 
relief. 

1.5.5 Tile following standards and requirements 511311 not be available for Warrants or 
Variances: 
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a. The maXliTlum dimenSions of traffic lanes. (See Table 3a.) 
b, The required provision of Rear Alleys and Rear Lanes 
c. The minimum Base Residential DenSities. ('See Table 14b,; 
d. The permission to build Accessory Buddings 
e. The minimum requirements for parking. (See Tab!e 10.) 
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SMARTCODE ARTICLE 1. GENERAL TO ALL PLANS 
tAuniCJ'jJaiity 

1.6 SUCCESSION 
1,6,1 Twenty years after the approval oi a Regulating Pian, each T,'ansect Zone, except 

tile T1 Natural and T2 Rural Zones, shall be automatically rezoned to tile succes-
sional (next highel") Transect Zone, uniess denied in public liearing by the Legislative 
Body 

AVAILABLE MODULES FOR ARTICLE 1 
AFFORDABLE HOUSII~G INCENTIVES 
AFFORDABLE HOUSI~JG POLICY 
COMPREHENSIVE PLANI'IING 
HAZARD MITIGATION STANDARDS 
INCENTIVES 
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ARTICLE 2. REGIONAL SCALE PLANS 

2.1 INSTRUCTIONS 
2.1.1 This Article governs the preparation of Regional Scale Plans ("Regional Plans") that 

allocate Sectors. For lands within Municipality that have been rnapped pursuant to 
this Article, Sections 2.5 et seq. prescribe the Community Unit types permitted in 
each Growth Sector Articles 3 and 4 regulate the standards of those Community 
Unit types. 

2.1.2 Regional Plans shall integrate the largest practical geographic area, overlapping 
property lines as necessary and municipal boundaries if possible. 

2.1.3 Regional Sectors are defined in Article 2 and are comprised of Open Space and 
growth areas. Growth areas are intended for the development of Communy Units, 
defined in Article 3 and Article 4, which in turn are comprised of Transect Zones, 
defined by the elements appropriate to them in Article 5 and Article 6. 

2.1.4 Regional Plans shall be prepared by the Plann<I1[J Office and/or consultants under 
its supervision. The process shall involve citizen participation and the approval of 
the Leglsiaiive Body. 

2.2 SEQUENCE OF SECTOR DETERMINATION 
Determination of Sector designations shall be made in the following sequence: 

2.2.1 The areas to be designated Preserved Open Sector (0-1) shall be mapped using 
the criteria listed in Section 2.3. The outline of this Sector is effectively the Rural 
Boundary Line, which is permanent. 

2.2.2 The areas to be designated Reserved Open Sector (0-2) shall be mapped using the 
criteria listed under Section 2.4. The outline of this Sector is effectively the Urban 
Boundary Line which is to be adjusted by the ongoing permitting of New Community 
Plans or Infill Community Plans in accordance with this Code. 

2.2.3 The areas to be designated Infill Growth Sectors (G-4) shall be mapped as described 
in Section 2.8. These areas may be redeveloped according to Article 4 of this 
Code. 

2.2.4 All remaining areas shall be available for new development pursuant to New Corn-
munity Plans submitted and approved in accordance with Article 3 of this Code. 
These areas shall be assigned to the Restricted Growth Sector, the Controlled 
Growth Sector, or the Intended Growth Sector using the criteria listed in this Article. 
Within these Sectors, the Community Unit types of CLD (Clustered Land Develop-
ment), TND (Traditional Neighborhood Development), and RCD (Regional Center 
Development), shall be permitted to the extent set forth in Table 2. 

2.2.5 Within the four GrO\h,1h Sectors. developmenf according io Hl8 Exisiing Local' Codes 
!HnalriS as arl option. 

2.2.6 Those areas that cannot or should not conform to one of the Community Unit types 
shall be allocated to Special Districts. See Section 2.9. 

2.2.7 A system for lhe gradual Transfer of Development Rights (TOR) shall be estab-
lished and administel"ed for the purpose of iransferring deveiopment rights fmm the 
Reserved Open Sector (0-2) to the Growth Sectors as set forth "1 Section 2.43 

2.3 (0·1) PRESERVED OPEN SECTOR 
2.3.1 The Preserved Open Sector shall consist of Open Space that is protected from 

development in perpetuity. The Preserved Open Sector includes areas under envi-
ronmental protection by law or regulation, as well as land acquired for conservation 
through purchase, by easement, or by past Transfer of Development Rights. 
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2.3.2 The Preserved Open Sector shall consist of the aggregate of the following categories: 
a. surface waterbodies 
b. proiecied wetlands 
c. protected habitat 
d, riparian Corridors 
e, pLlI"chased Open Space 
f conServation easements 
g nansporiation Corridors 
It ai'cas ['esidua! to Clusiered Land Deveioprnent (CLO) 

2.3.3 Development and construction within the Preserved Open Sector and the specifica-
tions required to do so shall be determined on an individual project basis by public 
hearing of the Legislative Body 

2,4 (0·2) RESERVED OPEN SECTOR 
2.4.1 The Reserved Open Sector shall consist of Open Space that should be, but is not 

yet, protected from development 
2.4.2 The Reserved Open Sector shall consist of the aggregate of the following categories: 

s. flood plain. including SpeCial Flood Hazard Areas 
b steep slopes 
c, Open Space to be acqUired 
d Con"idors 10 be dcquired 
e buffers to be acqUired 
f legacy woodland 
9 legacy farmland 
h legacy vlewsheds 

2.4.3 TI18 Reserved Open Sector is a Transfer of Developmellt Rights (TOR) sending area. 
for the gradual sale of rights for development in ihe Contmlled Gmv~lh Sector and 
ille Intended Growth Sector An owner 01110 has purcilased suell development rights 
may exceed tile allocated Dellsiilos of ~Jew Commuilities as set forth In Seciloll 38 
2nd Table 14b. Areas from where developmelli rights have been transfecred shall 
be deSignated Preserved Open Sector.The Planning Office shallillaintain a record 
of such transfers, updating the regional map accordingly. 

2 ~A (For HAZARD IvIITIGAT!ON STp.NDARDS) 

2,5 (G·1) RESTRICTED GROWTH SECTOR 
2.5.1 The Restricted Growth Sector shall be assigned to areas that have value as Open 

Space but nevertheless are subject to development, either because the zoning has 
already been granted or because there is no legally defensible reason, in the long 
term, to deny it 

2.52 Within tile Restricted Growth Sector, Clustered Land Development (CLD) shall be 
permitted Sy Right 

2.6 (G·2) CONTROLLED GROWTH SECTOR 
2.6.1 The Controlled Growth Sector shall be assigned to those locations that can support 

lvIixed Use by virtue of proximity to an existing or planned Thoroughfare. 
2.62 Within the Controlled Growth Sector, CLD and Traditional Neighborhood Develop-

ment (TND) shall be permitted Sy Right 
2.6.3 Any TND on an existing or projected rail or Bus Rapid Transit (SRT) network may 
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be redesignated in whole or in part as TOO and permitted the higher Density rep-
resented by the Effective Parking allowance in Section S.9.2d. The use of a TOO 
overlay requires approval by Variance. 

2.7 (G·3) INTENDED GROWTH SECTOR 
2.7.1 The Intended Growth Sector shall be assigned to those locations that can support 

substantial Mixed Use by virtue of proximity to an existing or planned regional 
Thoroughfare and/or transit. 

2.7.2 Within the Intended Growth Sector, Communities in the pattern of Regional Center 
Developments (RCD), as well as TNDs, shall be permitted By Right, . 

2.7.3 Any TND or RCD on an existing or projected rail or Bus Rapid Transit (BRT) network 
may be redesignated in whole or in part as TOO and permitted the higher Density 
represented by the Effective Parking allowance in Section S.9.2d. The use of a 
TOO overlay requires approval by Variance. 

2.8 (G·4) INFILL GROWTH SECTOR 
2.8.1 The Infill GrovAh Sector shall be assignee to areas already developec, having the potential 

to be modified, confinmed or completed in the pattem of Infill TNDs or Infill RCDs. 

2.9 (SO) SPECIAL DISTRICTS 
2.9.1 Special District designations shall be assigned to areas that, by their intrinsic size, 

Function, or Configuration, cannot conform to the requirements of a CLD, a TND, 
or an RCD as set forth in Article 3. 

2.9.2 Conditions of development for Special Districts shall be determined in public hearing 
of the Legis!atlve Body and recorded on Table 16. Alternatively, the proVisions of 
the EXisling Local Codes shall remain applicable to Special Districts. 

AVAILABLE MODULES FOR ARTICLE 2 
COMPREHEI~SiVE PLANNII,IG 
HPZARD MITIGATIOI~ STANDARDS 
Pl!\CE TYPES TRANSLATION 
RESIDENTIAL MARKETS 
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RETAil MlIRI<ETS 
RIPARIAN AND WETLAND BUFFERS 
SUSTAINP.BLE URBANiSM 

• FOOD PRODUCTION 
• SOLAR Et\JERGY 
• TREE CANOPY COVER 
• VEHICLE MILES TRAVELED 
• \NIND POWER 
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3.1 INSTRUCTIONS 
3.1.1 Within the Growth Sectors as shown on the Regional Scale Plan ("Regional Plan"), 

the provisions of Article 3 and this Code in general shall be available By Right, upon 
request by the owner. 

3.1.2 New Community Plans may be prepared in the absence of a Regional Plan or 
Comprehensive Plan by approval of the Legislative Body. New Community Plans 
may contain more than one Community Unit and/or more than one Community Unit 
type. 

3.1.3 Once the CRC or Legislative BOdy approves a New Community Plan, the parcel shall 
become a Community Planning IIrea and shall be marked as such on the Zoning 
Map of MUnicipality. Within the Community Plannmg Alea, this Code shall be the 
exclusive and mandatory zoning regulation, and its provisions shall be applied in 
their entirety. 

3.14 New Community Plans submitted ,n accordance IVl1i1 the provisions of til is Code, 
for the appropriate Seclar of a Regional Plan and requlnng no Vanances, shan be 
approved administratively by the CRC. 

3.1.5 New Community Plans may be prepared by an owner or by the Planning Office. 
3.1.6 New Community Plans shall include a Regulating Plan consisting of one or more 

maps showing the following for each Community Unit in the plan area, in compliance 
with the standards described in this Article: 
a. Transect Zones 
b. Civic Zones 
c. Thoroughfare network 
d. Special Districts, if any 
e. Special Requirements, if any 
f. numbers of Warrants or Variances, if any. 

3.1.7 New Community Plans shall include one set of preliminary site plans for each 
Transect Zone, as provided by Table 15 and Section 5.1.3a. 

3.2 SEQUENCE OF COMMUNITY DESIGN 
3.2.1 The site shall be structured using one or several Pedestrian Sheds, which should 

be located according to existing conditions, such as traffic intersections, adjacent 
developments, and natural features. The site or any Community Unit within it may 
be smaller or larger than its Pedestrian Shed. 

3.2.2 The Pedestrian Sheds may be adjusted to include land falling between or outside 
them, but the extent of each shall not exceed the acreage limit specified in Section 
3.3 forthe applicable Community Unittype. An Adjusted Pedestrian Shed becomes 
the boundary of a Community Unit. 

3.2.3 Areas of Transect Zones (Section 3.4) shall be allocated within the boundaries of 
each Community Unit as appropriate to its type. See Section 3.3 and Table 14a. 

3.2.4 Civic Zones shall be assigned according to Section 3.5. 
3.2.5 Special Districts, if any, shall be assigned according to Section 3.6. 
3.2.6 The Thoroughfare network shall be laid out according to Section 3.7. 
3.2.7 Density shall be calculated according to Section 3.8. 
3.2.8 Remnants of the site outside the Adjusted Pedestrian Shed(s) shall be assigned to 

Transect Zones or Civic Space by Warrant or Special District by Variance. 
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3.3 COMMUNITY UNIT TYPES 
3.3.1 CLUSTERED LAND DEVELOPMENT (CLD) 

a. A Clustered Land Development (CLD) shall be permitted within the G-1 Restricted 
Growth Sector and the G-2 Controlled Growth Sector. 

b. A CLD shall be structured by one Standard Pedestrian Shed and shall consist 
of no fewer than 30 acres and no more than 80 acres. 

c. A CLD shall include Transect Zones as allocated on Table 2 and Table 14a. A 
minimum of 50% of the Community Unit shall be permanently allocated to a T1 
Natural Zone and/or T2 Rural Zone. 

3.3.2 TRADITIONAL NEIGHBORHOOD DEVELOPMENT (TND) 
a. A Traditional Neighborhood Development (TND) shall be permitted within the 

G-2 Controlled Growth Sector, the G-3 Intended Growth Sector, and the G-4 
Infill Growth Sector. 

b. A TND within the G-2 Controlled Growth Sector and the G-3 Intended Growth 
Sector shall be structured by one Standard or Linear Pedestrian Shed and shall 
be no fewer than 80 acres and no more than 160 acres. See Article 4 for Infill 
TND acreage requirements in the G-4 Infill Growth Sector. 

c. A TND shall include Transect Zones as allocated on Table 2 and Table 14a. 
d. Larger sites shall be designed and developed as multiple Communities, each subject 

to the individual Transect Zone requirements for its type as allocated on Table 2 
and Table 14a. The simultaneous planning of adjacent parcels is encouraged. 

e. In the T-4 General Urban Zone, a minimum Residential mix of three Building 
Disposition types (none less than 20%) shall be required, selected from Table 9. 

3.3.3 REGIONAL CENTER DEVELOPMENT (RCD) 
a. A Regional Center Development (RCD) shall be permitted within the G-3lntended 

Growth Sector and the G-4 Infill Growth Sector. 
b. An RCD within the G-3lntended Growth Sector shall be structured by one Long 

Pedestrian Shed or Linear Pedestrian Shed and shall consist of no fewer than 80 
acres and no more than 640 acres. See Article 4 for Infill RCD acreage require-
ments in the G-4 Infill Growth Sector 

c. An RCD shall include Transect Zones as allocated on Table 2 and Table 14a. 
d. For larger sites, an RCD may be adjoined without buffer by one or more TNDs, 

each subject to the individual Transect Zone requirements for TN D as allocated 
on Table 2 and Table 14a. The simultaneous planning of adjacent parcels is 
encouraged. 

3.3.4 TRANSIT ORIENTED DEVELOPMENT (TOD) 
a. Any TND or RCD on an existing or projected rail or Bus Rapid Transit (BRT) 

network may be redeSignated in whole or in part as TaD and permitted the higher 
Density represented by the Effective Parking allowance in Section 5.9.2d. 

b. The use of a TaD overlay requires approval by Variance. 

3.4 TRANSECT ZONES 
3.4.1 Transect Zones shall be assigned and mapped on each New Community Plan 

according to the percentages allocated on Tables 2 and 14a. 
3.4.2 A Transect Zone may include any of the elements indicated for its T-zone number 

throughout this Code, in accordance with Intent described in Table 1 and the metric 
standards summarized in Table 14. 
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3.5 CIVIC ZONES 
3.5.1 GENERAL 

a. Civic Zones dedicated for public use shall be required for each Community Unit 
and designated on the New Community Plan as Civic Space (CS) and Civic 
Building (CB). 

b. Civic Space Zones are public sites permanently dedicated to Open Space. 
c. Civic Building Zones are sites dedicated for buildings generally operated by 

not-for-profit organizations dedicated to culture, education, religion, government, 
transit and municipal parking, or for a use approved by the Legislative Body. 

d. A Civic Zone may be permitted by Warrant if it does not occupy more than 20% 
of a Pedestrian Shed, otherwise it is subject to the creation of a Special District. 
See Section 3.6. 

e. Parking for Civic Zones shall be determined by Warrant. Civic parking lots may 
remain unpaved if graded, compacted and landscaped. 

3.5.2 CIVIC ZONES SPECIFIC TO T1 & T2 ZONES 
a. Civic Buildings and Civic Spaces within T1 Natural and T2 Rural Zones shall be 

permitted only by Variance. 
3.5.3 CIVIC SPACE (CS) SPECIFIC TO T3·T6 ZONES 

a. Each Pedestrian Shed shall assign at leasl 5% of its Urbanized area to Civic 
Space. 

b. Civic Spaces shall be designed as generally described in Table 13, approved by 
Warrant, and distributed throughout Transect Zones as described in Table 14e. 

c. Those portions of the T1 Natural Zone that occur within a development parcel 
shall be part of the Civic Space allocation and should conform to the Civic Space 
types speCified in Table 13a or 13b. 

d. Each Pedestrian Shed shall contain at least one Main Civic Space. The Main 
Civic Space shall be within 800 feet of the geographic center of each Pedestrian 
Shed, unless topographic conditions, pre-existing Thoroughfare alignments or 
other circumstances prevent such location. A Main Civic Space shall conform 
to one of the types specified in Table 13b, 13c, or 13d. 

e. Within 800 feet of every Lot in Residential use, a Civic Space designed and equipped 
as a playground shall be provided. A playground shall conform to Table 13e. 

f. Each Civic Space shall have a minimum of 50% of its perimeter enfronting a 
Thoroughfare, except for playgrounds. 

g. Civic Spaces may be permitted within Special Districts by Warrant. 
h. Parks may be permitted in Transect Zones T4, T5 and T6 by Warrant. 

3.5.4 CIVIC BUILDINGS (CB) SPECIFIC TO T3· T6 ZONES 
a. The owner shall covenant to construct a Meeting Hall or a Third Place in proxim-

ity to the Main Civic Space of each Pedestrian Shed. Its corresponding Public 
Frontage shall be equipped with a shelter and bench for a transit stop. 

b. One CIVIC Building Lot shall be reserved for an elementary school. Its area shall 
be one (I) acre for each Increment of 100 dwelling units provided by the Com-
munity Plan. with a minll1lum of three (3) acres. The school site may be within 
any Transect Zone. Any plaYing fields should be outSide the Pedestrian Siled. 

c. One Civic Building Lot suitable for a childcare building shall be reserved within 
each Pedestrian Shed. The owner or a homeowners' association or other com-
munity council may organize, fund and construct an appropriate building as the 
need arises. 
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d. Civic Building sites shall not occupy more than 20% of the area of each Pedestrian 
Shed. 

e. Civic Building sites should be located within or adjacent to a Civic Space, or at 
the axial termination of a significant Thoroughfare. 

f. Civic Buildings shall not be subject to the standards of Article 5. The particulars 
of their design shall be determined by Warrant. 

g. Civic Buildings may be permitted within Special Districts by Warrant. 

3.6 SPECIAL DISTRICTS 
3.6.1 Special District designations shall be assigned to areas that, by their intrinsic size, 

Function, or Configuration, cannot conform to the requirements of any Transect Zone 
or combination of zones. Conditions of development for Special Districts shall be 
determined in public hearing of the Leglsia!ive Body and recorded on Table 16. 

3.7 THOROUGHFARE STANDARDS 
3.7.1 GENERAL 

5C12 

a, Thoroughfares are intended for use by vehicular and pedestrian traffic and to 
provide access to Lots and Open Spaces. 

b. Thoroughfares shall generally consist of vehicular lanes and Public Frontages. 
c. Thoroughfares shall be designed in context with the urban form and desired design 

speed of the Transect Zones through which they pass. The Public Frontages of 
Thoroughfares that pass from one Transect Zone to another shall be adjusted 
accordingly or, alternatively, the Transect Zone may follow the alignment of 
the Thoroughfare to the depth of one Lot, retaining a single Public Frontage 
throughout its trajectory. 

d. Within the most rural Zones (T1 and T2) pedestrian comfort shall be a sec-
ondary consideration of the Thoroughfare. Design conflict between vehicular 
and pedestrian generally shall be decided in favor of the vehicle. Within 
the more urban Transect Zones (T3 through T6) pedestrian comfort shall 
be a primary consideration of the Thoroughfare. Design conflict between 
vehicular and pedestrian movement generally shall be decided in favor of 
the pedestrian. 

e. The Thoroughfare network shall be designed to define Blocks not exceeding the 
size prescribed in Table 14c. The perimeter shall be measured as the sum of Lot 
Frontage Lines, Block perimeter at the edge of the development parcel shall be 
subject to approval by Warrant. 

f. All Thoroughfares shall terminate at other Thoroughfares, forming a network. 
Internal Thoroughfares shall connect wherever possible to those on adjacent 
sites. Cul-de-sacs shall be subject to approval by Warrant to accommodate 
specific site conditions only. 

g. Each Lot shall Enfront a vehicular Thoroughfare, except that 20% of the Lots 
within each Transect Zone may Enfront a Passage. 

h. Thoroughfares along a designated B-Grid may be exempted by Vv'arrant from 
one or more of the specified Public Frontage or Private Frontage requirements, 
See Table 7 

i. Standards for Paths and Bicycle Trails shall be approved by Warrant. 
j. The standards for Thoroughfares within Special Districts shall be determined by 

Variance, 
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3.7.2 VEHICULAR LANES 
a, Thoroughfares may include vehicular lanes in a variety of widths for parked and 

for moving vehicles, including bicycles, The standards for vehicular lanes shall 
be as shown in Table 3A, 

b, A bicycle network consisting of Bicycle Trails, Bicycle Routes and Bicycle Lanes 
should be provided throughout as defined in Article 7 Definitions of Terms and 
allocated as specified in Table 14d, Bicycle Routes should be marked with Shar-
rows, The community bicycle network shall be connected to existing or proposed 
regional networks wherever possible, 

3.7.3 PUBLIC FRONTAGES 
a, GENERAL TO ALL ZONES T1, T2, T3, T 4, T5, T6 

i. The Public Frontage contributes to the character of the Transect Zone, and in-
cludes the types of Sidewalk, Curb, planter, bicycle facility, and street trees, 

ii. Public Frontages shall be designed as shown in Table 4A and Table 4B and 
allocated within Transect Zones as specified in Table 14d, 

iii. Within the Public Frontages, the prescribed types of Public Planting and 
Public Lighting shall be as shown in Table 4A, Table 4B, Table 5 and Table 
6, The spacing may be adjusted by Warrant to accommodate specific site 
conditions, 

b, SPECIFIC TO ZONES T1, T2, T3 
i. The Public Frontage shall include trees of various species, naturalistically 

clustered, as well as understory. 
ii. The introduced landscape shall consist primarily of native species requiring 

minimal irrigation, fertilization and maintenance, Lawn shall be permitted only 
by Warrant. 

c, SPECIFIC TO ZONE T 4, T5, T6 
i. The introduced landscape shall consist primarily of durable species tolerant 

of soil compaction. 
d, SPECIFIC TO ZONE T4 

i. The Public Frontage shall include trees planted in a regularly-spaced Allee 
pattern of single or alternated species with shade canopies of a height that, 
at maturity, clears at least one Story, 

e, SPECIFIC TO ZONES T5, T6 
i. The Public Frontage shall include trees planted in a regularly-spaced Allee 

pattern of single species with shade canopies of a height that, at maturity, 
clears at least one Story, At Retail Frontages, the spacing of the trees may 
be irregular, to avoid visually obscuring the shopfronts. 

ii. Streets with a Right-of-Way width of 40 feet or less shall be exempt from the 
tree requirement. 

3,8 DENSITY CALCULATIONS 
3,8,1 All areas of the New Community Plan site that are not part of the 0-1 Preserved Sector 

shall be considered cumulatively the Net Site Area, The Net Site Area shall be allocated 
to the various Transect Zones according to the parameters specified in Table 14a, 

3,8,2 Density shall be expressed in terms of housing units per acre as specified for the 
area of each Transect Zone by Table 14b, For purposes of Density calculation, the 
Transect Zones include the Thoroughfares but not land assigned to Civic Zones, 
Ten percenl (10%) shall be In the Affordable Housing range, 
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3,8,3 The Base Density of the Community Unit may be increased by ti1e Transfer of 
Development Rights (TDR) up to the ;:-lnlouni specified for Each Zone by Tal)le 
14b Fifieen percent (1 of the Increase III !)ousillg units by TDR shan be ill (he 
,AJiordable Housing range 

3.8.4 Within the percentage range shown on Table 14b for Other Functions, the housing 
units specified on Table 14b shall be exchanged at the following rates: 
a, For Lodging: 2 bedrooms for each unit of Net Site Area Density, 
b, For Office or Retail: 1000 square feet for each unit of Net Site Area Density, 
c, The number of units exchanged shall be subject to approval by Warrant. 

3,8,5 The housing and other Functions for each Transect Zone shall be subject to further 
adjustment at the building scale as limited by Table 10, Table 11 and Section 5,9, 

3,9 SPECIAL REQUIREMENTS 
3.9,1 A New Community Plan may deSignate any of the following Special Require-

ments: 
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a, A differentiation of the Thoroughfares as A-Grid and B-Grid, Buildings along the 
A-Grid shall be held to the highest standard of this Code in support of pedestrian 
activity, Buildings along the B-Grid may be more readily considered for War-
rants allowing automobile-oriented standards, The Frontages assigned to the 
B-Grid shall not exceed 30% of the total length of Frontages within a Pedestrian 
Shed, 

b, Designations for Mandatory and/or Recommended Retail Frontage requiring or 
advising that a building provide a Shopfront at Sidewalk level along the entire 
length of its Private Frontage, The Shopfront shall be no less than 70% glazed 
in clear glass and shaded by an awning overlapping the Sidewalk as generally 
illustrated in Table 7 and specified in Article 5, The first floor shall be confined 
to Retail use through the depth of the second Layer, (Table 17d) 

c, Designations for Mandatory and/or Recommended Gallery Frontage, requiring 
or advising that a building provide a permanent cover over the Sidewalk, either 
cantilevered or supported by columns, The Gallery Frontage designation may 
be combined with a Retail Frontage designation" 

d, Designations for Mandatory and/or Recommended Arcade Frontage, requiring 
or adviSing that a building overlap the Sidewalk such that the first fioor Facade is 
a colonnade, The Arcade Frontage designation may be combined with a Retail 
Frontage designation, 

e, A designation for Coordinated Frontage, requiring that the Public Frontage 
(Table 4A) and Private Frontage (Table 7) be coordinated as a single, coherent 
landscape and paving design, 

f. Designations for Mandatory and/or Recommended Terminated Vista locations, 
requiring or advising that the building be provided with arChitectural articulation 
of a type and character that responds visually to the location, as approved by 
the CRC, 

g, A designation for Cross Block Passages, requiring that a minimum 8-foot-wide 
pedestrian access be reserved between buildings, 

h, A designation for Buildings of Value, requiring that such buildings and structures 
may be altered or demolished only in accordance with iVlunicipa! Preservation 
Standards and Protoco!s, 
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AVAILABLE MODULES FOR ARTICLE 3 
AFFORDABLE HOUSING POLICY 
AGRICULTURAL URBANISM 
CYCLING STANDARDS 
GENERATIVE CODING 
HAZARD MITIG.I\TIOi~ STA~IDARDS 
UGHT IMPRINT MATRIX 
liGHTING DESIGN 

FU:"CE TVPES TR~NSLATI()f'J 
RESiDENTiAL Ml·\RKETS 
RETAil MlvRI<ETS 
RIP.ARIAN p,ND WETLAND BUFFERS 
SUSTAiNi',BLE URBANISM 

BUILDING ORIENTATION 
COMPOSTI~,G & RECYCLING 
FOOD PRODUCTION 
PUBLIC D,ARKNESS 
SHADING OF GLAZING 
SOL,IIR ENERGY 
STORMI,yATER ivIANc\GEivIENT 
SURFACE TO VOLUME RATIO 
TREE CANOPY COVER 
VEHICLE fAILES TRAVELED 
WIND POWER 
ZERO NET ENERGY BUILDINGS 

THOROUGHFARE ASSEMBLIES 

ARTICLE 3. NEW COMMUNITY SCALE PLANS 

SC15 



ARTICLE 4. INFILL COMMUNITY SCALE PLANS 

4. 1 INSTRUCTIONS 
4.1.1 Within the G-4 Infill Growth Sector of the Regional Plan (Article 2). or other areas 

designated as Infill, the Planning Office shall prepare, or have prepared on its behalf, 
Infill Regulating Plans to guide further development. Infill Regulating Plans shall be 
prepared in a process of public consultation subject to approval by the Legislative 
Body, 

4.1.2 Infill Regulating Plans shall regulate, at minimum, an area the size of the Pedestrian 
Shed commensurate with its Community Unit type as listed in Section 4.2. The 
Planning Office shall determine a Community Unit type based on existing conditions 
and intended evolution in the plan area. 

4.1.3 Infill Regulating Plans shall consist of one or more maps showing the following: 
a. The outline(s) of the Pedestrian Shed(s) and the boundaries of the Community 

Unit(s) 
b. Transect Zones and any Civic Zones within each Pedestrian Shed, assigned 

according to an analysis of existing conditions and future needs 
c. a Thoroughfare network, existing or planned (Table 3A, Table 3B, Table 4A, 

Table 4B, and Table 4C) 
d. any Special Districts (Section 4.5) 
e. any Special Requirements (Section 4.7) 
f. a record of any Warrants or Variances. 

4.1.4 Within any area subject to an approved Infill Regulating Plan, this Code becomes 
the exclusive and mandatory regulation. Property owners within the plan area may 
submit Building Scale Plans under Article 5 in accordance with the provisions of this 
Code. Building Scale Plans reqUiring no Variances shall be approved administratively 
by the CRG. 

4.1.5 The owner of a parcel, or abutting parcels, consisting of 10 acres or more of con-
tiguous lots within an area subject to an Infill Regulating Plan may apply to prepare 
a Special Area Plan. In consultation with the Planning Office, a Special Area Plan 
may assign new Transect Zones, Civic Zones, Thoroughfares, Special Districts and/ 
or Special Requirements as provided in this Code, with appropriate transitions to 
abutting areas. Special Area Plans may be approved by Warrant. 

4.1.6 The owner of a parcel, or abutting parcels, consisting of 30 acres or more of contigu-
ous lots, whether inside or outside an area already subject to an Infill Regulating 
Plan, may initiate the preparation of a New Community Plan. New Community Plans 
for the G-4 Sector, or other areas designated as Infill by the Planning Office, shall 
regulate, at minimum, an area the size of the Pedestrian Shed commensurate with 
its Community Unit type as listed in Section 4.2, even if it overlaps adjacent parcels. 
Both the site and plan area shouid connect and blend with surrounding urbanism. 

4.2 COMMUNITY UNIT TYPES 
4.2.1 Infill Regulating Plans shall encompass one or more of the following Community 

Unit types. The allocation percentages oITable 14a do not apply. 
4.2.2 INFILL TND (TRADITIONAL NEIGHBORHOOD DEVELOPMENT) 

a. An Infill TND should be assigned to neighborhood areas that are predominantly 
residential with one or more Mixed Use Corridors or centers. An Infill TND shall 
be mapped as at least one complete Standard Pedestrian Shed, which may be 
adjusted as a Network Pedestrian Shed, oriented around one or more existing 
or planned Common Destinations. 
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b. The edges of an Infill TND should blend into adjacent neighborhoods and/or a 
downtown without buffers. 

4.2.3 INFILL RCD (REGIONAL CENTER DEVELOPMENT) 
a. An Infill RCD should be assigned to downtown areas that include significant Of-

fice and Retail uses as well as government and other Civic institutions of regional 
importance. An Infill RCD shall be mapped as at least one complete Long or 
Linear Pedestrian Shed, which may be adjusted as a Network Pedestrian Shed, 
oriented around an important Mixed Use Corridor or center. 

b. The edges of an Infill RCD should blend into adjacent neighborhoods without 
buffers. 

4.2.4 INFILL TOO (TRANSIT ORIENTED DEVELOPMENT) 
a. Any Infill TND or Infill RCD on an existing or projected rail or Bus Rapid Transit 

(BRT) network may be redesignated in whole or in part as TOO and permitted 
the higher Density represented by the Effective Parking allowance in Section 
5.9.2d. 

b. The use of a TOO overlay shall be approved by Variance. 

4.3 TRANSECT ZONES 
4,3.1 Transect Zone standards for Infill Regulating Plans should be calibrated by means of 

a survey of exemplary existing and intended conditions, as identified in a process of 
public consultation and subject to the approval of the Legislative Body. Metrics shall 
be recorded on Table 14 and Table 15. 

4.3.2 A Transect Zone shall include elements indicated by Article 3, Article 5, and 
Article 6. 

4.4 CIVIC ZONES 
4.4.1 GENERAL 

a. Infill Plans should designate Civic Space Zones (CS) and Civic Building Zones (CB). 
b. A Civic Zone may be permitted by Warrant if it does not occupy more than 20% 

of a Pedestrian Shed, otherwise it is subject to the creation of a Special District. 
See Section 4.5. 

c. Parking provisions for Civic Zones shall be determined by Warrant. 
4.4.2 C,VIC SPACE ZONES (CS) 

a. Civic Spaces shall be generally designed as described in Table 13, their type 
determined by the surrounding or adjacent Transect Zone in a process of public 
consultation subject to the approval of the Legislative Body. 

4.4.3 C'v'c BUILDING ZONES (CB) 
a. Civic Buildings shall be permitted by Variance in any Transect Zone or by War-

rant on Civic Zones reserved in the Infill Regulating Plan. 
b. Civic Buildings shall not be subject to the Requirements of Article 5. The particulars 

of their design shall be determined by Warrant. 

4.5 SPECIAL DISTRICTS 
4.5.1 Areas that, by their intrinsic size, Function, or Configuration, cannot conform to the 

requirements of any Transect Zone or combination of zones shall be designated 
as Special Districts by the Planning Office in the process of preparing an Infill Plan. 
Conditions of development for Special Districts shall be determined in public hearing 
of the Legislative Body and recorded on Table 16. 
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ARTICLE 4. INFILL COMMUNITY SCALE PLANS 

4.6 PRE·EXISTING CONOITIONS 
4.6.1 Exisling buildings and appurtenances Ihat do not conform to the provisions of this 

Code may continue in the same use and form until a Substantial Modification occurs 
or is requested, at which time the Consolidated Review Committee (CRC) shall 
determine the provisions of this Section that shall apply. 

4,6.2 Existing buildings that have at any time received a cenificate of occupancy shall 
not reqUire upgrade to the current Building Code and when renovated may meet 
the standards of Ihe code under which they were originally permitted 

4.6.3 The modification of existing buildings is permitted By Right if such changes result 
in greater conformance with the specifications of this Code. 

4.6.4 Where buildings exist on adjacent Lots, the CRC may require that a proposed 
building match one or the other of the adjacent Setbacks and heights rather than 
the provisions of this Code 

4.6.5 Any addition to or modification of a Building of Value that has been designated as 
such by the Local Preservation Organization or to a building actually or potentially 
eligible for inclusion on a state, local or national historic register, shall be subject 
to approval by the Local Preservaliou Organization. 

4.6.6 The restoration or rehabilitation of an existing building shall not require the provision 
of (a) parking in addition to that existing or (b) on-site storm water retention/detention 
in addition to that existing. Existing parking requirements that exceed those for this 
Code may be reduced as provided by Tables 10 and 11. 

4.7 SPECIAL REQUIREMENTS 
4.7.1 An Infill Community Plan may designate any of the following Special Requirements: 
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a. A differentialion of the Thoroughfares as A-Grid and B-Grid. Buildings along the 
A-Grid shall be held 10 the highesl standard of this Code in support of pedestrian 
activity. Buildings along the B-Grid may be more readily considered for War-
rants allowing automobile-oriented standards. The Frontages assigned to the 
B-Grid shall not exceed 30% of the total length of Frontages within a Pedestrian 
Shed. 

b. Designations for Mandatory and/or Recommended Retail Frontage requiring or 
advising that a building provide a Shopfront at Sidewalk level along the entire 
length of its Private Frontage. The Shopfront shall be no less than 70% glazed 
in clear glass and shaded by an awning overlapping the Sidewalk as generally 
illustrated in Table 7 and specified in Article 5. The first floor shall be confined 
to Retail use through the depth of the second Layer. (Table 17d.) 

c. Designations for Mandatory and/or Recommended Gallery Frontage, requiring 
or advising that a building provide a permanent cover over the Sidewalk, either 
cantilevered or supported by columns. The Gallery Frontage designation may 
be combined with a Retail Frontage designation. 

d. Designations for Mandatory and/or Recommended Arcade Frontage, requiring 
or advising that a building overlap the Sidewalk such that the first floor Facade is 
a colonnade. The Arcade Frontage designation may be combined with a Retail 
Frontage designation. 

e. A designation for Coordinated Frontage, requiring that the Public Frontage 
(Table 4A) and Private Frontage (Table 7) be coordinated as a single, coherent 
landscape and paving design. 
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f, Designations for Mandatory and/or Recommended Terminated Vista locations, 
requiring or advising that the building be provided with architectural articulation 
of a type and character that responds visually to the location, as approved by 
the CRC, 

g, A designation for Cross Block Passages, requiring that a minimum 8-foot-wide 
pedestrian access be reserved between buildings, 

h, A designation for Buildings of Value, requiring that such buildings and structures 
may be altered or demolished only in accordance with Municipal Preservation 
Standards and Protocols 

AVAILABLE MODULES FOR ARTICLE 4 
AFFORDABLE HOUSII~G POLICY 
AGRICULTURAL URBANISI'II 
CYCLING STANDARDS 
GENERATIVE CODING 
HAZARD MITIGATION STANDARDS 
LIGHT IMPRINT MATRIX 
LIGHTING DESIGN 
NATURAL DRAINAGE STAI~Dj\.RDS 
PLACE TYPES TRANSLP,TION 
RESIDEIHIAL MARKETS 
RETAIL MARKETS 
RIPARIAI~ ;\ND WETLAND BUFFERS 
SUBURBA:',i ,RETF::(OFIT 
SUSTAIIJ.~Bl.E URBM"Slvl 

BUiLDING ORiENT!\TiOI'1 
COIl1POSTiI,G & RECYCLING 
FOOD PRODUCTION 
PUBLIC DARKNESS 
SHADING OF GLAZING 
SOLAR ENERGY 
STORMWATER MANAGEMENT 
SURFACE TO VOLUME RATIO 
TREE CANOPY COVER 
VEHICLE MILES TRAVELED 
VVII,D POWER 
ZERO I~ET EIIERGY BUILDINGS 

THOROUGHFARE ASSEMBLIES 
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ARTICLE 5. BUILDING SCALE PLANS 

5.1 INSTRUCTIONS 
5.1.1 Lots and buildings located within a New Community Plan or Infill Community Plan 

governed by this Code and previously approved by the Leg:slative Body shall be 
subject to the requirements of this Article. 

5.1.2 Owners and developers may have the design plans required under this Article 
prepared on their behalf. Such plans require administrative approval by iI':e CRC. 

5.1.3 Building and site plans submitted under this Article shall show the following, in 
compliance with the standards described in this Article 
a. For preliminary site and building approval: 

• Building Disposition 
• Building Configuration 
• Building Function 
• Parking Location Standards 

b. For final approval, in addition to the above: 
• Landscape Standards 
• Signage Standards 
• Special Requirements, if any 
• Hazard Mitigation Standards 
·Natural Drainage Standards 
• i\rchitecturai Standards 
• LighiinQ Standards 
• Sound Siandal'ds 
• VisiiarJiiity Standards 

5.1.4 Special Districts that do not have provisions within this Code shall be governed by 
the standards of the pre·existing zoning. 

5.2 PRE·EXISTING CONDITIONS 
5.2.1 Existing buildings and appurtenances that do not conform to the provisions of this 

Code may continue in use as they are until a Substantial Modification is requested, at 
which time the CRC shall determine the provisions of this section that shall apply. 

5.2.2 EXisting buildings Ihal have al any time received a certificale of occupancy shall 
not reqUire upgrade to the current Building Code and when renovated may meet 
the standal'os of the code under which they were on9:na!ly permitted. 

5.2.3 The modification of existing buildings is permitted By Right if such changes result 
in greater conformance with the specifications of this Code. 

5.2.4 Where buildings exist on adjacent Lots, the CRC may require that a proposed 
building match one or the other of the adjacent Setbacks and heights rather than 
the provisions of this Code. 

5.2.5 Any addition to or modification of a Building of Value that has been designated as 
such by the Local Preservation Organrzation. or to a building actually or potentially 
eligible for inclusion on a state, local or national historic register, shall be subject 
to approval by the Local Preservation Organization. 

5.2,6 The restoration or rehabilitation of an existing building shall not require the provi· 
sion of (a) parking in addition to that existing nor (b) on·site stormwater retention/ 
detention in addition to that existing, Existing parking requirements that exceed 
those for this Code may be reduced as provided by Table 10 and Table 11. 

SMARTCODE 
Municipality 



SMARTCODE ARTICLE 5. BUILDING SCALE PLANS 
MU/Jie/pality 

5.3 SPECIAL REQUIREMENTS 
5.3.1 To the extent that a Regulating Plan for either a New Community Plan or an Infill 

Community Plan designates any of the following Special Requirements, standards 
shall be applied as follows: 
a. Buildings along the A-Grid shall be held to the highest standard of this Code in 

support of pedestrian activity. Buildings along the B-Grid may be more readily 
considered for Warrants allowing automobile-oriented standards. 

b. a Mandatory or Recommended Retail Frontage designation requires or advises 
that a building provide a Shopfront at Sidewalk level along the entire length of its 
Private Frontage. The Shopfront shall be no less than 70% glazed in clear glass 
and shaded by an awning overlapping the Sidewalk as generally illustrated in 
Table 7. The first fioor shall be confined to Retail use through the depth of the 
second Layer. (Table 17d.) 

c. a Mandatory or Recommended Gallery Frontage designation requires or advises 
that a building provide a permanent cover over the Sidewalk, either cantilevered 
or supported by columns (as generally illustrated in Table 7). A Gallery Frontage 
may be combined with a Retail Frontage. 

d. a Mandatory or Recommended Arcade Frontage designation requires or advises 
that a building overlap the Sidewalk such that the first floor Facade is a colonnade 
(as generally illustrated in Table 7 and Table 8). The Arcade Frontage may be 
combined with a Retail Frontage. 

e. a Coordinated Frontage designation requires that the Public Frontage (Table 4A) 
and Private Frontage (Table 7) be coordinated as a single, coherent landscape 
and paving design. 

f. a Mandatory or Recommended Terminated Vista designation requires or advises 
that the building be provided with architectural articulation of a type and character 
that responds visually to its axial location, as approved by the CRC. 

g. a Cross Block Passage designation requires that a minimum 8-foot-wide pedes-
trian access be reserved between buildings. 

h. a Building of Value designation requires that the building or structure may be 
altered or demolished only in accordance with Municipal Preservation Standards 
and Protocols. 

5.4 CIVIC ZONES 
5.4.1 GENERAL 

a. Civic Zones are designated on Community Plans as Civic Space (CS) or Civic 
Building (CB). 

b. Parking provisions for Civic Zones shall be determined by Warrant. 
5.4.2 CIVIC SPACES (CS) 

a. Civic Spaces shall be generally designed as described in Table 13. 
5.4.3 CIVIC BUILDINGS (CB) 

a. Civic Buildings shall not be subject to the requirements of this Article. The par-
ticulars oftheir design shall be determined by Warrant. 

5.5 SPECIFIC TO T1 NATURAL ZONE 
5.5.1 Buildings in the T1 Natural Zone are permitted only by Variance. Permission to build 

in T1 and the standards for Article 5 shall be determined concurrently as Variances, 
in public hearing of the Legislative Body. 
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5.S BUILDING DISPOSITION 
5.6.1 SPECIFIC TO ZONE T2 

a. Building Disposition shall be determined by Warrant 
5.6.2 SPECIFIC TO ZONES T3, T4, T5, TS 

a. Newly platted Lots shall be dimensioned according to Table 14f and Table 15. 
b. Building Disposition types shall be as shown in Table 9 and Table 141. 
c. Buildings shall be disposed in relation to the boundaries of their Lots according 

to Table 14g, Table 14h, and Table 15. 
d. One Principal Building at the Frontage, and one Outbuilding to the rear of the 

Principal Building, may be built on each Lot as shown in Table 17c. 
e. Lot coverage by building shall not exceed that recorded in Table 14f and Table 15. 
f. Facades shall be built parallel to a rectilinear Principal Frontage Line or to the 

tangent of a curved Principal Frontage Line, and along a minimum percentage 
of the Frontage width at the Setback, as specified as Frontage Buildout on Table 
14g and Table 15. 

g. Setbacks for Principal Buildings shall be as shown in Table 14g and Table 15. 
In the case of an Infill Lot, Setbacks shall match one of the existing adjacent 
Setbacks. Setbacks may otherwise be adjusted by Warrant 

h. Rear Setbacks for Outbuildings shall be a minimum of 12 feet measured from the 
centerline of the Rear Alley or Rear Lane easement In the absence of Rear Alley 
or Rear Lane, the rear Setback shall be as shown in Table 14h and Table 15. 

i. To accommodate slopes over ten percent, relief from front Setback requirements 
is available by Warrant 

5.6.3 SPECIFIC TO ZONE TS 
a. The Principal Entrance shall be on a Frontage Line. 

5.7 BUILDING CONFIGURATION 
5.7.1 GENERAL TOZONEST2, n, T4, T5, TS 
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a. The Private Frontage of buildings shall conform to and be allocated in accordance 
with Table 7 and Table 14j. 

b. Buildings on corner Lots shall have two Private Frontages as shown in Table 
17. Prescriptions for the second and third Layers pertain only to the Principal 
Frontage. Prescriptions for the first Layer pertain to both Frontages. 

c. All Facades shall be glazed with clear glass no less than 30% of the first 
Story. 

d. Building heights, Stepbacks, and Extension Lines shall conform to Table 8 and 
Table 14j. 

e. Stories may not exceed 14 feet in height from finished fioor to finished ceiling, 
except for a first fioor Commercial Function, which shall be a minimum of 11 feet 
with a maximum of 25 feet A single fioor level exceeding 14 feet, or 25 feet at 
ground level, shall be counted as two (2) stories. Mezzanines extending beyond 
33% of the fioor area shall be counted as an additional Story. 

f. In a Parking Structure or garage, each above-ground level counts as a single 
Story regardless of its relationship to habitable Stories. 

g. Height limits do not apply to Attics or raised basements, masts, belfries, clock 
towers, chimney fiues, water tanks, or elevator bulkheads. Attics shall not exceed 
14 feet in height 
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5.7.2 SPECIFIC TO ZONES T2, T3, T 4, T5 
a. The habitable area of an Accessory Unit within a Principal Building or an Out-

building shall not exceed 440 square feet, excluding the parking area. 
5.7.3 SPECIFIC TO ZONE T3 

a. No portion of the Private Frontage may Encroach the Sidewalk. 
b. Open porches may Encroach the first Layer 50% of its depth. (Table 17d) 
c. Balconies and bay windows may Encroach the first Layer 25% of its depth except 

that balconies on porch roofs may Encroach as does the porch. 
5.7.4 SPECIFIC TO ZONE T4 

a. Balconies, open porches and bay windows may Encroach the first Layer 50% of 
its depth. (Table 17d) 

5.7.5 SPECIFIC TO ZONES TS, T6 
a. Awnings, Arcades, and Galleries may Encroach the Sidewalk to within 2 feet of 

the Curb but must clear the Sidewalk vertically by at least 8 feet. 
b. Maximum Encroachment heights (Extension Lines) for Arcades shall be as shown 

on Table 8. 
c. Stoops, Lightwells, balconies, bay windows, and terraces may Encroach the first 

Layer 100% of its depth. (Table 17d) 
d. Loading docks and service areas shall be penmitted on Frontages only by Warrant. 
e. In the absence of a building Facade along any part of a Frontage Line, a 

Streetscreen shall be built co-planar with the Facade. 
f. Streetscreens should be between 3.5 and 8 feet in height. The Streetscreen may 

be replaced by a hedge or fence by Warrant. Streetscreens shall have openings 
no larger than necessary to allow automobile and pedestrian access. 

g. A first level Residential or Lodging Function shall be raised a minimum of 2 feet 
from average Sidewalk grade. 

S.8 BUILDING FUNCTION 
5.8.1 GENERAL TOZONEST2, T3, T4, T5, T6 

a. Buildings in each Transect Zone shall conform to the Functions on Table 10, 
Table 12 and Table 141. F unctions that do not conform shall require approval by 
Warrant or Variance as specified on Table 12. 

5.8.2 SPECIFIC TO ZONES T2, T3 
a. Accessory Functions of Restricted Lodging or Restricted Office shall be permitted 

within an Accesory Building. See Table 10. 
5.8.3 SPECIFIC TO ZONES T4, TS 

a. Accessory Functions of Lllllltecj Lodging or Limited Office shall be permitted 
within an Accesory Building. See Table 10. 

5.8.4 SPECIFIC TO ZONES TS, T6 
a. First Story Commercial Functions shall be permitted. 
b. Manufacturing Functions within the first Story may be permitted by Variance. 

S.9 PARKING AND DENSITY CALCULATIONS 
5.9.1 SPECIFIC TO ZONES T2, T3 

a. Buildable Density on a Lot shall be determined by the actual parking provided 
within the Lot as applied to the Functions permitted in Table 10 and Table 11. 

5.9.2 SPECIFIC TO ZONES T4, TS, T6 
a. Buildable Density on a Lot shall be determined by the sum of the actual parking 

SC23 



ARTICLE 5. BUILDING SCALE PLANS 

calculated as that provided (1) within the Lot (2) along the parking lane corre-
sponding to the Lot Frontage, and (3) by purchase or lease from a Civic Parking 
Reserve within the Pedestrian Shed, if available. 

b. The actual parking may be adjusted upward according to the Shared Parking 
Factor olTable 11 to determine the Effective Parking. The Shared Parking Factor 
is available for any two Functions within any pair of adjacent Blocks. 

c. Based on the Effective Parking available, the Density of the projected Function 
may be determined according to Table 10. 

d. Within the overlay area of a Transit Oriented Development (TOD) the Effective 
Parking may be further adjusted upward by 30%. 

e. The total Density within each Transect Zone shall not exceed that specified by 
an approved Regulating Plan based on Article 3 or Article 4. 

f. Accessory Units do not count toward Density calculations. 
g. Liner Buildings less than 30 feet deep and no more than two Stories shall be 

exempt from parking requirements. 

5.10 PARKING LOCATION STANDARDS 
5.10.1 GENERAL TO ZONES T2, T3, T4, T5, T6 

a. Parking shall be accessed by Rear Alleys or Rear Lanes. when such are avail-
able on the Regulating Plan. 

b. Open parking areas shall be masked from the Frontage by a Building or 
Streetscreen. 

c. For buildings on B-Grids. open parkll19 areas may be allowed unmasked on the 
Frontage by Warrant. except for corner lots at intersections wrth the A-Gnd. 

5.10.2 SPEcrFrc TO ZONES T2, T3 
a. Open parking areas shall be located at the second and third Lot Layers, except 

that Driveways, drop-offs and unpaved parking areas may be located at the first 
Lot Layer. (Table 17d) 

b. Garages shall be located at the third Layer except that side- or rear-entry types 
may be allowed in the first or second Layer by Warrant. 

5.10.3 SPEcrFrc TO ZONES T3, T4 
a. Driveways at Frontages shall be no wider than 10 feet in the first Layer. 

(Table 3B.I) 
5.10.4 SPEcrFrc TO ZONE T4 

a. All parking areas and garages shall be located at the second or third Layer. 
(Table 17d) 

5.10.5 SPECrFrC TO ZONES T5, T6 
a. All parking lots, garages, and Parking Structures shall be located at the second 

or third Layer. (Table 17d) 
b. Vehicular entrances to parking lots, garages, and Parking Structures shall be no 

wider than 24 feet at the Frontage. (Table 3B.1) 
c. Pedestrian exits from all parking lots, garages, and Parking Structures shall be 

directly to a Frontage Line (i.e., not directly into a building) except underground 
levels which may be exited by pedestrians directly into a building. 

d. Parking Structures on the A-Grid shall have Liner Buildings lining the first and 
second Stories. 

e. A minimum of one bicycle rack place shall be provided within the Public or Private 
Frontage for every ten vehicular parking spaces. 

SMARTCODE 
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SMARTCODE ARTICLE 5. BUILDING SCALE PLANS 
MUlliclpalily 

S.11 LANDSCAPE STANDARDS 
5.11.1 GENERAL TO ZONES T2, T3, T 4, TS, T6 

a. Impermeable surface shall be confined to the ratio of Lot coverage specified in 
Table 14f. 

5.11.2 SPECIFIC TO ZONES T2, n, T 4 
a. The first Layer may not be paved, with the exception of Driveways as specified 

in Section 5.102 and Section 510.3. (Table 17d) 
5.11.3 SPECIFIC TO ZONE T3 

a. A minimum of two trees shall be planted within the first Layer for each 30 feet of 
Frontage Line or portion thereof. (Table 17d) 

b. Trees may be of single or multiple species as shown on Table 6. 
c. Trees shall be naturalistically clustered. 
d. Lawn shall be permitted by Warrant. 

5.11.4 SPECIFIC TO ZONE T 4 
a. A minimum of one tree shall be planted within the first Layer for each 30 feet of 

Frontage Line or portion thereof. (Table 17d) 
b. Trees shall be a single species to match the species of Street Trees on the Public 

Frontage, or as shown on Table 6. 
c. Lawn shall be permitted By Right. 

5.11.5 SPECIFIC TO ZONES TS, T6 
a. Trees shall not be required in the first Layer. 
b. The first Layer may be paved to match the pavement of the Public Frontage. 

S.12 SIGNAGE STANDARDS 
5.12.1 GENERAL TO ZONES T2, n, T 4, TS, T6 

a. There shall be no signage permitted additional to that specified in this section. 
b. The address number, no more than 6 inches measured vertically, shall be at-

tached to the building in proximity to the Principal Entrance or at a mailbox. 
5.12.2 SPECIFIC TO ZONES T2, n 

a. Signage shall not be illuminated. 
5.12.3 SPECIFIC TO ZONES T 4, TS, T6 

a. Signage shall be externally illuminated, except that signage within the Shopfront 
glazing may be neon lit. 

5.12.4 SPECIFIC TO ZONES T2, T3, T 4 
a. One blade sign for each business may be permanently installed perpendicular 

to the Facade within the first Layer. Such a sign shall not exceed a total of 4 
square feet and shall clear 8 feet above the Sidewalk. 

5.12.5 SPECIFIC TO ZONES TS, T6 
a. Blade signs, not to exceed 6 square ft. for each separate business entrance, 

may be attached to and should be perpendicular to the Facade, and shall clear 
8 feet above the Sidewalk. 

b. A single external permanent sign band may be applied to the Facade of each 
building, providing that such sign not exceed 3 feet in height by any length. 
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ARTICLE 5. BUILDING SCALE PLANS 

AVAILABLE MODULES FOR ARTICLE 5 
ARCHITECTURAL ST.tl.NDARDS 

SC26 

GENEPAJ1VE CODiNG 
HAZARD rv1ITIGATIO~j STAr\jDA.RDS 
liGHTiNG DESiGN 
i'J.~TURAL DR.L\INAGE STANDARDS 
!'WISE LEVELS 
RESIDENTIAL MARKETS 
RETAIL IvlARKETS 
RIP/IRIAN AND WETLAND BUFFERS 
SUBURBAI, RETROFIT 
SUSTAINABLE URBANISM 

BUILDII~G ORIEI~TATION 

COMPOSTING & RE.CYCLING 
FOOD PRODUCTION 
SHADiNG OF GLAZING 
SOLAR ENERGY 
STORMWATER IviANAGEMENT 
SURFACE TO VOLUME Ri\TIO 
WIND POWER 
ZERO NET EI~ERGY BUILDINGS 

VISITfDILITY STAI,DARDS 

SMARTCODE 
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SMARTCODE TABLE 1. TRANSECT ZONE DESCRIPTIONS 
MUflICipailty 

TABLE 1: Transect Zone Descriptions. This table provides descriptions of the character of each T-zone 

w 

m 

w 

T·l NATURAL 
T·1 Natural Zone consists of lands 
approximating or reverting to a wilder-
ness condition, including lands unSUit-
able for settlement due to topography, 
hydrology or vegetation 

T·2 RURAL 
T-2 Rural Zone consists of sparsely 
settled lands in open or cultivated states. 
These include woodland, agricultural 
land, grassland, and iITigable desert 
Typical buildings are farmhouses, agri-
cultural buildings, cabins, and villas 

T·3 SUB·URBAN 
T-3 Sub-Urban Zone consists of low 
density residential areas, adjacent to 
higher zones that some mixed use 
Home occupations and outbuildings 
are allowed. Planting is naturalistic and 
setbacks are relatively deep, Blocks 
may be large and the roads irregular to 
accommodate natural conditions, 

T·, GENERAL URBAN 
T-4 General Urban Zone consists of 
a mixed use but primarily residential 
urban fabric. It may have a wide range 
of building types: single, sideyard, and 
rowhouses, Setbacks and landscaping 
are variable. Streets with curbs and side-
walks define medium-sized blocks, 

H URBAN CENTER 
T-5 Urban Center Zone consists of 
higher density mixed use building that 
accommodate etai], offices, rowhouses 
and apartments. It has a tight network 
of streets, with wide sidewalks, steady 
street tree planting and buildings set 
close to tile sidewalks. 

T-6 URBAN CORE 
T-6 Urban Core Zone consists of the 
highest density and height, with tile 
greatest variety of uses, and civic build-
ings of regional importance. It may have 
larger blocks; streets have steady street 
tree planting and buildings are set close 
to wide Sidewalks, Typically only large 
towns and cities have an Urban Core 
Zone. 

General Character: 
Building Placement: 

Frontage Types: 
Typical Building Height: 

Type of Civic Space: 

General Character: 
Building Placement: 

Frontage Types: 
Typical Building Height: 

Type of Civic Space: 

General Character: 

Building Placement: 
Frontage Types: 

Typical Building Height: 
Type of Civic Space 

General Character: 

Building Placement: 
Frontage Types: 

Typical Building Height: 
Type of Civic Space: 

General Character: 

Building Placement: 

Frontage Types: 
Typical Building Height: 

Type of Civic Space: 

General Character: 

Building Placement: 

Frontage Types: 
Typical Building Height: 

Type of Civic Space: 

Natural landscape with some agricultural use 
Not applicable 
Not applicable 
Not applicable 
Parks, Greenways 

Primarily agricultural witll woodland & wetland and scattered buildings 
Variable Setbacks 
Not applicable 
1- to 2-Story 
Parks, Greenways 

Lawns, and landscaped yards surrounding detached single-family 
houses; pedestrians occasionally 
Large and variable front and side yard Setbacks 
Porches, fences. naturalistic tree planting 
1- to 2-Story with some 3-Story 
Parks, Greenways 

Mix of Houses, Townhouses & small Apartment buildings, with scat-
tered Commercial activity: balance between landscape and buildings; 
presence of pedestrians 
Shallow to medium front and side yard Setbacks 
Porches, fences, Dooryards 
2- to 3-8tory with a lew tailer Mixed Use buildings 
Squares, Greens 

ShOpS mixed with Townhouses. larger Apartment houses, Offices, 
workplace, and Civic buildings: predominantly attached buildings; 
trees within the public right-aI-way: substantial pedestrian activit 
Shallow Setbacks or none; buildings oriented to street defining a 
street wall 
Stoops, Shopfronts, Galleries 
3- to 5-Slory with some variation 
Parks, Plazas and Squares, median landscaping 

Medium to high-Density Mixed Use buildings, entertainment, Civic 
and cultural uses. Attached buildings forming a continuous street 
wall; trees within the public right-of-way; highest pedestnan and 
transit activity 
Shallow Setbacks or none; buildings oriented to street, defining a 
street wall 
Stoops, DJoryards, Forecourts, Shopfronts, Galleries, and PJcades 
4-plus Story with a few shorter buildings 
Parks, Plazas and Squares; median landscaping 
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TABLE 2. SECTORfCOMMUNITY ALLOCATION SMARTCODE 
Municipality 

TABLE 2: Sector/Community Allocation. Table 2 defines the geography, including both natural and infrastructure elements, determining areas that 
are or are not suitable for development. Specific Community types of various intensities are allowable in specific Sectors. This table also allocates the 
proportions of Transect Zones within each Community Type 

8C28 

ALREADY DEVELOPED AREAS 

PROXIMlrY TO MAJOR THOROUGHFARES AND TRANS;'T 

PROXIMITY TO THOROUGHFARES 

MEDIUM SLOPES 
WOODLANDS 

FLOODPLAIN 
OPEN SPACE TO BE ACQUIRED 
CORRIDORS TO BE ACQUIRED 

BUFFERS TO BE ACQUIRED 
LEGACY WOODLAND 

LEGACY FARMLAND 

LEGACY VIEWSHEOS 
CLD RESIDUAl OPEN SPACE 

SURFACE WATER800lES 
PROTECTED WETLANDS 
PROTECTED HASITAl 

RIPARIAN CORRIDORS 

PURCHASED OPEN SPACE 

CONSERV, EASEMEIHS 
LAND TRuST 
TRANSPORT CORR:DORS 

CLD OPEN SPACE 

(PRIMARilY OPEN SPACE) 

," 

NO MINIMUM 

(PRIMARilY NEW COMMUNITIES) (SUCCESSIONAL COMMUNITIES) 

10-30% 10-30% 10 30% VARIABLE VAR!ABLE 

40 ·80% VARIABLE 



SMARTCODE TABLE 3A. VEHICULAR LANE DIMENSIONS 
Municipality 

TABLE 3A: Vehicular Lane Dimensions. This table assigns lane widths to Transect Zones. The Design ADT (Average Daily Traffic) is the 
determinant for each of these sections. The most typical assemblies are shown in Table 38. Specific requirements for truck and transit bus 
routes and truck loading shall be decided by Warrant. 

DESIGN SPEED 
Below 20 mph 1 

20-25 mph 1 
25-35 mph / 
25-35 mph 1 

Above 35 mph I 

DESIGN SPEED 

20-25 mph 1 
20-25 mph I 
25-35 mph 1 

Above 35 mph I 

TRAVEL LANE WIDTH mwwmmwi 
8Ieet/./././"/ I 
gfeet 1 • 1 • 1 • 1 • 1 0 1 0 

10 feet I • I • I • I • I • I • 
11 feet I • I • 1 I I' I • 

12feetl'I'1 I 1'1' 
PARKING LANE WIDTH 

(Angle) 18 feet 1 I 1 1 1 • 1 • 
(Parallel) 7 feet I f f f • 1 f 
(Parallel) 8 feet I I 1'1'1'1' 
(Parallel) 9 feet J J I I I • I • 

DESIGN SPEED EFFECTIVE TURNtNG RADIUS (Seo Table 17b) 

Below 20 mph 1 5-10 feet 1 I I' I • I • I • 
20-25 mph I 10-151eet I • I • I • I • 1 • I • 
25-35 mph I 15-201eet I • I • I • I • I • I • 

Above 35 mph I 20-30 feel I • I • I I I 0 I " 

• BY RIGHT 

C BY WARRANT 
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TABLE 3B. VEHICULAR LANE & PARKING ASSEMBLIES SMARTCODE 
Municipality 

TABLE 38: Vehicular Lane/Parking Assemblies. The projected design speeds determine the dimensions of the vehicular lanes and Turning Radii 
assembled for Thoroughfares. 

.1 III 
Oe>;ign AOT 300 VPD 600 VPO 

p"deslTlan CrooGi!l{l I ==;;~~= 5 Sacoods 
Ot%ign Spood Below 20 MPH 

b. 

II 
1.000VPD 
5 Seconds 

I~I' ..... 
-.......•••.. 1 ....•..••••• 

1 
•..... 1 •..••.••.••.•..• ·.1 ......... . --,. 

e. 

15 Seconds 17 Seconds 
Below 20 MPH 20·25 MPH 

f. I 
ACCESS 
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IiI 
1.000 VPD 
7 Seconds 

II 
3 Seconds 

I)~ll 
22,OOOVPO 
9 Seconds 

* ........ ' .. ' ................... ' ....•........ ! ....•. ' ••• ·.I .. t." ••. : •.. ' .. I.'.·'.······ •. I.'.· .. '.' ........... ' r l ' l ' 

tIl 
6 Secoods 

I'+J'J'I !.::,-I,;;;}.;,_.f 

...•...
•.•.. ! .•.......•.••.•.. ' ...•..... ! ....•.•. ' •..... t ..•....•.••.. ' ..... t.· ... ·.· .•.. · •.•.•.•......... 

r _-1 ,'J.., 

:'~::'J":'( 

1
")"i"(L'~I'." , ;':,',j'ii':f.,":: 

.

• ..•........•....... :_.': .•. !.·.·.·.: .... '.':.: .•. t. Jt.:: •..•.•..... ·.· .. ·•· .. • ..•.. · ..••• " .-\- ,L.I 

31.000VPD 
23 Seconds 



SMARTCODE TABLE 4A. PUBLIC FRONTAGES· GENERAL 
Municipality 

TABLE 4A: Public Frontages· General. The Public Frontage is the area between the private Lot line and the edge of the vehicular lanes. Dimen~ 
sions are given in Table 4B. 

a. (HW) For Highway: This Frontage has open Swales drained by percolation, Bicycle Trails and no parking. 
The landscaping consists of the natural condition or multiple species arrayed in naturalistic clusters. Build-
ings are buffered by distance or berms. 

b,{RD) For Road: This Frontage has open Swales drained by percolation and a walking Path or Bicycle 
T rall along one or both sides and Yield parking. The landscaping consists of mu1tlple species arrayed in 
naturalistic clusters. 

c. (ST) For Street: This Frontage has raised Curbs drained by inlets and Sidewalks separated from the vehicular 
lanes by individual or continuous Planters, with parking on one or both sides. The landscaping consists of 
street trees of a single or alternating species aligned in a regularly spaced Allee, with the exception that 
Streets with a right-of-way (R.OW) width of 40 feet or less are exempt from tree requirements. 

d, (DR) For Drive: This Frontage has raised Curbs drained by inlets and a wide Sidewalk or paved Path 
along one side, related to a Greenway or waterfront. It is separated from the vehicular lanes by individual 
or continuous Planters. The landscaping consists of street trees of a single or alternating species aligned 
in a regularly spaced Allee. 

e. (AV) For Avenue: This Frontage has raised Curbs drained by inlets and wide Sidewalks separated from 
the vehicular lanes by a narrow continuous Planter with parking on both sides. The landscaping consists 
of a single tree species aligned in a regularly spaced Allee. 

f. (CS) (AV) For Commercial Street or Avenue: This Frontage has raised Curbs drained by inlets and very 
wide Sidewalks along both sides separated from the vehicular lanes by separate tree wells with grates 
and parking on both sides. The landscaping consists of a single tree species aJigned with regular spaCing 
where possible, but clears the storefront entrances. 

g. (BV) For Boulevard: Tllis Frontage has Slip Roads on both sides. It consists of raised Curbs drained by 
inlets and Sidewalks along both sides, separated from the vehicular lanes by Planters. The landscaping 
consists of double rows of a single tree species aligned in a regularty spaced Allee. 
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TABLE 4B. PUBLIC FRONTAGES· SPECIFIC SMARTCODE 
Municipality 

Table 48: Public Frontages· Specific. This table assembles prescriptions and dimensions for the Public Frontage elements ~ Curbs, walkways and 
Planters - relative to specific Thoroughfare types within Transect Zones. Table 48-a assembles all of the elements for the various street types. Locally 
appropriate planting species should be filled in to the calibrated Code. 

TRANSECT ZONE 
Public Frontage Type 

a, Assembly: The princi-
pal variables are the type 
and dimension of Curbs, 
walkways, Planters and 
landscape. 

Total Width 

b.Curb: The detailing of 
the edge of the vehicular 
pavement, incorporating 
drainage. 

Typo 
Radius 

c. Walkway: The pavement 
dedicated exclusively to 
pedestrian activity. 

Typ. 
Width 

d. Planter: The layer which 
accommodates street trees 
and other landscape. 

Arrangement 
Sp.:Iclea 

Plantar Type 
PlantElrWidth 

e. Landscape: The recom-
mended plant species, 
(See Table 6) 

f. Lighting: The recom-
mended Public lighting, 
(See Table 5) 
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~~~ 

Cluo(ered 
Mull'pie 

Con~nuous Swale 
S leel· 16 feel 

Regular 
Single 

Contir.uouS Planter 
8 feel·12 1661 

Regular 
Single 

Continuous Ranier 
4 feel·6 feel 

Opportuoislic 
Single 

rreeWr}.: 
~ fe1)t.u feel 



SMARTCODE TABLE 4C. THOROUGHFARE ASSEMBLIES 
Municipality 

TABLE 4C; Thoroughfare Assemblies, These Thoroughfares are assembled from the elements that appear in Tables 3A and 38 and incorpo· 
rale Ihe Public Fronlages of Table 4A. The key gives the Thoroughfare type followed by the right-of.way width, followed by Ihe pavement width, 
and in some instances followed by specialized transportation capabiliity, 

THOROUGHFARE TYPES 
H'gnw;;y 
6ou!G"Jrd 

AY~'1ue 

HI\' 

8V 
tN 

CommerCiol Stroot CS 
Dn.,<, DR 
Stroot SI 
Road 1'.0 
Rea; Mey ~, 

Rea; L.anG RL 
6lcycl& 1"~1 aT 
6!c)'c!e L,lnG 8L 
B,c/dQ Roul~ 8f< 
P;;lh PV 

p~"oJg" PS 

'!r~m;,: RGul~ TR 

Thoroughfa~" Type 

.. Tran5ect Z?r~~~",gnmerll 

RJgllt-c!Way Width 

Pavomenl Width 

MQv~meni 

__ ~_e_~~g_n_ Sp~,<!d 
hlde:;I"nn CrO~Glng Time 

Tfaff;cL~Mr; 

Paff,;r,g L,,"~:; 

CwmRa~lu,; 

_______ ~~~kway Ttpe 

-~:~~~~, ., )'P~ 
Cu,n Typ" 

l.andscape Type 

50' 

l~rt8i 184 

ST·50·26 
Slreel 

____ -'T4~.~TS~. T~6 __ . _____ _ 

50 fee! 

261001 

Slow Movenwnl 

____ ,2~O=MP~H _____ _ 
7.4 sr;oonds 

2 lanes 

___ One 5id~_~" 8 leel man:ed _________ _ 

10 feel 

5 fool Sid~walk 

7 foot ccnt,nuous PIMier 

8R 

50' 

Is' 6' 8' 12' 8' 6' 5'( 

!llli-tiT 

SHO·28 
Sirool 

14, T5, TS 

SOleet 

28 loot 

Yield Movem&r.1 

_ _____ --"'O,,""'PH. _____ _ 
7,6s000nds 

____ ~2~1"~'"~' __ ". ______ _ 
_ ___ 8:0111 oides@ B foot~_~~~ _____ .. 

101001 

5 fool Sidawal, 

6 foot conlin~u" P~I'~"~"',--____ _ 
______ ~Curo _______ _ 

Trees ai 30' a,c, Avg 

6R 
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TABLE 5. PUBLIC LIGHTING SMARTCODE 

TABLE 5: Public Lighting, lighting varies in brightness and also in the character of the fixture according to the Transect. The table 
shows five common types. A listed set of streetlights corresponding to these types would be approved by the utility company and listed 
on the page 

wmwwwmiilil Specifications 

Cobra Head 

. . 

-
Pipe 

1 . . · 

Post 

1 . · . 

Column 

I · . . 

Double Column 

T . . 
JL 
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SMARTCODE TABLE 6. PUBLIC PLANTING 
Municipality 

TABLE 6: Public Planting. This table shows six common types of street tree shapes and their appropriateness within the Transect Zones 
The local planning office selects species appropriate for the bioregion, 

mwwmWWlIDl Specific Ughting 

Pole 

Oval 

Ball 

Vase 
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TABLE 7. PRIVATE FRONTAGES SMARTCODE 
Municipality 

TABLE 7: Private Frontages. The Private Frontage is the area between the building Facades and the lot lines. 

a. Common Yard: a planted Frontage wherein the Facade is set back 
substantially from the Frontage line. The front yard created remains 
unfenced and is visually continuous with adjacent yards, supporting a 
common landscape, The deep Setback provides a buffer from the higher 
speed Thoroughfares. 

b, Porch & Fence: a planted Frontage wherein the Facade is set back from 
the Frontage line with an attached porch permitted to Encroach. A fence 
at tile Frontage line maintains street spatial definition. Porches shall be 
no less than 8 feet deep. 

c, Terrace or Lightwell: a Frontage wherein the Facade is set back from 
the Frontage line by an elevated terrace or a sunken Lightwell. This type 
buffers Residential use from urban Sidewalks and removes the private yard 
from public Encroachment. Terraces are suttable for conversion to outdoor 
cafes. Syn: Dooryard. 

d. Forecourt: a Frontage wherein a portion of the Facade is close to the 
Frontage Une and the central portion is set back. The Forecourl created is 
suitable forvehicular drop-ofts. This type should be allocated in conjunction 
with other Frontage types. Large trees within the Forecourts may overhang 
the Sidewalks. 

e. Stoop: a Frontage wherein the Facade is aligned close 10 tile Frontage Line 
witiltile first Story elevated from the Sidewalk sufficiently 10 secure privacy 
for the windows. The entrance is usually an exterior stair and landing. This 
type is recommended for ground-floor Residential use. 

f. Shopfront: a Frontage wherein the Facade is aligned close to the Frontage 
Line with the building entrance at Sidewalk grade. This type is conventional 
for Retail use. It has a substantial glazing on the Sidewalk level and an 
awning that may overlap the Sidewalk to within 2 feet of the CUrb. Syn: 
Retail Frontage. 

g. Gallery: a Frontagewherein the Facade is aligned close lothe Frontage line 
with an attached cantilevered shed or a lightweight colonnade overlapping 
the Sidewalk. This type is conventional for Retail use. The Gallery shall be 
no less than 10 feet wide and should overlap the Sidewalk to within 2 feet 
of the Curb. 

h. Arcade: a colonnade supporting habitable space that overlaps the Sidewalk, 
while the Facade at Sidewalk level remains at or behind the Frontage Line. 
This type is conventional for Retail use. The Arcade shall be no less than 
12 feet wide and should overiap the Sidewalk to within 2 feet of the Curb. 
See Table 8. 
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SMARTCODE TABLE 8. BUILDING CONFIGURATION 
MUl1Iclpality 

TABLE 8: Building Configuration. This table shows the Configurations for different building heights for each Transect Zone, It 
must be modified to show actua! calibrated heights for local conditions. Recess lines and Expression lines shall occur on higher 
buildings as shown. N ::;: maximum height as specified in Table 14k, 

Lot .. 1.. R,O,W 
I 

Lot ,""~R.O.w 
I 

I 
Lot '""111 R.OW 

Lot "r" R,O,\\' 

lot .. 
l 
... RO.w. 
I 

Max.Il"'ght 

Stepbacks/Arcade Heights. The diagrams below show Arcade Frontages. Diagrams above apply to all other Frontages. 

Lei "~RO.w, 
I 

Lot 10"1" R.OW 

1 ... ~Max_ height 
I 

max. 

SC37 



TABLE 9. BUILDING DISPOSITION SMARTCODE 
MUf1IClpaifty 

TABLE 9: Building Disposition, This table approximates the location of the structure relative to the boundaries of each individual Lot. establishing 
suitable basic building types for each T ransee! Zone. 

a. Edgeyard: Specific Types -single family House, cottage, villa, estate house, urban villa.A bUilding 
that occupies the center of its Lot with Setbacks on all sides. This is the least urban of types as 
the front yard sets it back from the Frontage, while the side yards weaken the spatial definition 
of the public Thoroughfare space. The front yard is intended to be visually continuous with the 
yards of adjacent buildings. The rear yard can be secured for pn"vacy by fences and a well-placed 
Backbuilding andfor Outbuilding. 

b, Sideyard: Specific Types - Charleston single house, double house, zero lot line house, min. A 
building that occupies one side of the Lot with the Setback to the other side. A shallow Frontage 
Setback defines a more urban condition. If the adjacent building is similar with a blank side wall, 
the yard can be quite private. This type pennits Sjstematic climatic orientation in response to the 
sun or the breeze. If a Sideyard House abuts a neighboring Sideyard House, the type is known 
as a twin or double House. Energy costs, and sometlmes noise, are reduced by sharing a party 
wall in this Disposition. 

c. Rearyard: Specific Types - Townhouse, Rowhouse, Live-Work unit, loft building, Apartment 
House, Mixed Use Block, Flex Building, perimeter Block. A building that occupies the full Frontage, 
leaving the rear of the Lot as the sole yard. This is a very urban type as the continuous Facade 
steadily defines the public Thoroughfare. The rear Elevations may be articulated for functional 
purposes. In its Residential form, this type is the Rowhouse. For its Commercial form, the rear 
yard can accommodate substantial parking. 

d. Courtyard: Specific Types - patio House. A building that occupies the boundaries of its Lot while 
internally defining one or more private patios. This is the most urban of types, as it is able to shield 
the private realm from an sides while strongly defining the public Thoroughfare. Because of its 
ability to accommodate incompatible aCtivities, masking them from all sides, it is recommended 
for workshops, Lodging and schools. The high security provided by the continuous enclosure 
is useful for crime-prone areas. 

e, Specialized: A building that is not subject to categorization. Buildings dedicated to 
manufacturing and transportation are often distorted by the trajectories of machinery. 
Civic buildings, which may express the aspirations of institutions, may be included, 
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SMARTCODE TABLES 10 & 11. BUILDING FUNCTION & PARKING CALCULATIONS 
Municipality 

TABLE 10: Building Function. This table categorizes Building Functions within Transect Zones, Parking requirements are correlated to functional 
intensity. For Specific Function and Use permitted By Right or by Warrant, see Table 12. 

mm 
a. RESIDENTIAL Restricted ReSidential: The number of 

dwellings on each Lot is restricted to one 
within a Principal Building and one within 
an Accessory Building, with 2.0 parking 
places for each. Both dwellings shall be 
under single ownership. The habitable area 
of the Accessory Unitshall not exceed 440 sf, 
excluding the parking area. 

b. LODGING Restricted Lodging: The number of bed-
rooms avallable on each Lot for lodging is 
limited by the requirement of 1.0 assigned 
parking place for each bedroom, up to five, 
in addition to the parking requirement for 
the dwelJing. The Lodging must be owner 
occupied. Food service may be provided in 
the a.m. The maximum length of stay shall 
not exceed ten days. 

c. OFFICE Restricted Office: The building area avail-
able for office use on each Lot is restricted to 
the first Story of the Principal or the Acces-
sory Building and by the requirement of 3.0 
assigned parking places per 1000 square 
feet of net office space in addition to the 
parking requirement for each dwelling. 

d. RETAIL Restricted Retail: The building area avail-
able for Retail use is restricted to one Block 
comer location at the first Story for each 
300 dwelling units and by the requirement 
of 4.0 aSSigned parking places per 1000 
square feet of net Retail space in addition 
tothe parkjng requirementofeach dwelling. 
The specific use shall be further limited to 
neighborhood store, or food serviceseating 
no more than 20. 

e, CIVIC I See Table 12 

;----1-, O-T-H-E-R I See Table 12 

w 
Limited Resldentlal:Thenumberof dwell-
lngs on each LoOs limited by the requirement 
of 1.5 parking places for each dwelling, a 
rabo which may be reduced according to the 
shared parlling standards (See Table 11). 

limited Lodging: The number of bedrooms 
available on each Lot for lodging is limited 
by the requirement of 1.0 assigned parking 
places for each bedroom, up to twelve, 
in addition to the parking requirement for 
the dwelling. The Lodging must be owner 
occupied.Food service may be provided in 
the a.m. The maximum length of stay shall 
not exceed ten days. 

Limited Office: Thebuilding area available 
for office use on each Lot is limited to the first 
Story of the principal building and/or to the 
Accessory building, and by the requirement 
of 3.0 assigned parking places per 1000 
square feet of net office space in additlon to 
the parking requirement for each dwelling. 

Limited Retail: The building area available 
for Retail use is limited to the first Story of 
buildings at comer locations, not more than 
one per Block, and by the requirement of 
4.0 assigned parking places per 1000 
square feet of net Retail space in addition 
to the parking requirement of each dwelling. 
The specific use shall be further limited to 
neighborhood store, or food service seating 
no more than 40. 

I See Table 12 

I See Table 12 

mw 
Open Residential: The number of dwellings 
on each lot is limited by the requirement 
of 1.0 parking places for each dwelling, a 
rabo which may be reduced according to the 
shared parking standards (See Table 11). 

Open Lodging: The number of bedrooms 
available on each Lot for lodging is limited 
by the requirement of 1.0 assigned parking 
places for each bedroom. Food service may 
be provided at aU times. The area allocated 
for food service shall be calculated and 
provided with parking according to Retail 
Function. 

Open Office: The building area available 
for office use on each Lot is limited by the 
requirement of2.0 aSSigned parlling places 
per 1000 square feet of net office space. 

Open Retail: The building area available 
for Retail use is limited by the requirement of 
3.0 assigned parking places per 1 000 square 
feet of net Retail space. Retail spaces under 
1500 square feet are exempt from parking 
requirements. 

I See Table 12 

I See Table 12 

TABLE 11: Parking Calculations. The Shared Parking Factor for two Functions, when divided into the sum of the two amounts as listed on the 
Required Parking table below, produces the Effective Parking needed for each site involved in sharing. Conversely, if the Sharing Factor is used as a 
multiplier, it indicates the amount of building allowed on each site given the parking available. 

REQUIRED PARKING (See Table 10) mm w 
r---R-ES-ID-E-N-T-~-LI r~~2.~0/~dw-ell-i~--I~~1~.5-I-d-we-ll-ing---i~~~------

LODGING r-1--l.-0 I-b-ed-r-oo-m-- il--1-.0-I-bed-ro-o-m-

r------O-FF-IC-Erl-3~.0~/~10~00~S-q.-ft-. -rl~3.0-1-100~OS-q~.ft-.-

mW 
I 1.0 I dwelling 

I 1.0 I bedroom 

I 2.01 1000 sq. ft. 

RETAIL I 4.0/1000 sq. It I 4.0/1000 sq. It 
r----------C-W-I~C r-1--fu--be-d-e-le-~~in-e-d-bY~W-a-r-ffi-nt----~--~--------~---

r------O-T-H-E-R I To be detennlned by warrant 

I 3.0/1000 sq. ft. 

SHARED PARKING FACTOR 

Function with Function 

RESIDENT~L RESIDENT~L 

LODGING LODGING 

OFFICE OFFICE 

RETAIL RETAIL 

SM':;:C·:;" VE~"'O~. 9.2 8C39 



TABLE 12. SPECIFIC FUNCTION & USE SMARTCODE 
lvIullfcipaldy 

TABLE 12: Specific Function & Use. This table expands the categories of Table 10 to delegate specific Functions and uses within 
Transect Zones. Table 12 should be customized for local character and requirements 

a. RESIDENTIAL 

Mixed Use Block I I I - - I 
Flex Building I I I - I - - I 

Apartment Building I I - I - - I 
LlvefWork Unit I , I - I - I - -.-'- " 

Row House I I I - -
Duplex House I I - I - I I 

Courtyard House I I - - I 
Sideyard House I - I - -

Cottage , - -
House - - -

Villa -
Accessory Unit I - I - - I - I 

b LODGING 
Hotel (no room limit) I I I I - I - I 0 
Inn (upto 12 rooms) I I 0 I - I - I - I 

Bed & Breakfast (up to 5 rooms) I I 0 I - - I - I - I 
S.R.O. hostel I I I " o I 0 I 0 I 0 

School Donnitory I I , I - I - , - I -
c. office 

Office Building 
Live-Work Unit 

d RETAIL 
Open-Market Building I I - I - - I - - I -

Retail Building I I I - I -
_ I 0 

Display Gallery I I - I - - I " 
Restaurant I - - - 0 

Kiosk , - - - 0 
Push Cart I 0 0 0 

Liquor Seiling Establishment I I 0 I 0 I 0 
Adult Entertainment I I I I I I 0 I 0 

e CIVIC 

Bus Shelter - - - I - -
Convention Center I 0 -
Conference Center I o I - -

Exhibition Center I I I 0 -
Fountain or Public Art I I - - I - - I - -

Library I I I - - - -
Live Theater I , - - -

Movie Theater I - - -
Museum I 01- -

Outdoor Auditorium I 0 - I • - -
Parking Structure I I I - I - -

Passenger Terminal , I I I 0 I 0 I -
Playground I - I - - I • - I -

Sports Stadium I I I I " I -
Surface Parking Lot I I I o I 0 01-
Religious Assembly I 1-1-'-1-1-'-

8C40 

f. OTHER: AGRICULTURE 

Grain Storage 
Livestock Pen 

Greenhouse 
Stable 

Kennel 
f OTHER' AUTOMOTIVE 

Gasoline 

Automobile Service 

Truck Maintenance 

Drive ·Through Facility 

Rest Stop I • 
Roadside Stand -

Billboard 
ShoppIng Center 

Shopping Mal! 
f OTHER' CIVIL SUPPORT 

Fire station 

Police Station 
Cemetery 

Funeral Home 

HospItal 

Medical Clinic , 
f OTHER' EDUCATION 

College 

High Schoo! 

Trade Schoo! 

Elementary School 

Other· Childcare Center 
f OTHER' INDUSTRIAL 

Heavy Industrial Facility 

Light Industrial Facility 

Truck Depot 

Laboratory Facility 

Water Supply Facility 

Sewer and Waste Facility 

0 

I 
- I 
- I 

I 
I 

I 
I 
I -, 
I 
I , 
I 
I 
I , 
I - , 

I 
I 

Electric Substation o I 0 
Wireless Transmitter I c o I 

Cremation Facility I , 
Warehouse 

Produce storage 

Minl·Storage I 

I 0 0 -
I -
I -
I 0 " I -
I I 0 

I I 0 
I I 0 I " 
I I I 0 
I I I 0 

-1-1-1-1-
I - I - I - I -

o I 0 I I I -
I - , - , - -, , 0 , 0 -
I 0 I - , - -
I I 0 I 0 I -
I 0 I 0 I 0 -

I 0 0 -
0 -, - - -
- - I - - 0 

I , -
0 -

-
0 -

-
I I -

01 0 o I 0 -
I -

-
0 -

-
I I -

• BY RiGHT 
o BYWARRANT 



SMARTCODE 
!viunicipa/ity 

a, Pane A natural preserve available for unstructured recreation. A park may be independent 
of surrounding building Frontages. Its landscape shall consist of Paths and trails, meadows, 
waterbodies, woodland and open shelters, all naturalistically disposed. Parks may be lineal, 
following the trajectories of natural corridors. The minimum size shaU be 8 acres. larger parks 
may be approved by Warrant as Special Districts in af! zones. 

b. Green: An Open Space, available for unstructured recreation. A Green may be spatially defined 
bylandscaping rather than building Frontages. Its landscape shall consist of lawn and trees, natu-
ralistically disposed. The minimum size shall be 1/2 acre and the maximum shall be 8 acres. 

c. Square: An Open Space available for unstructured recreation and Civic purposes. A Square 
is spatially defined by building Frontages. Its landscape shall consist of paths, lawns and trees, 
formally disposed. Squares shall be located at the intersection of important Thoroughfares. The 
minimum sile shall be 112 acre and the maximum shall be 5 acres. 

d. Plaza: An Open Space available for Civic purposes and Commercial activities. A Plaza shall be 
spatially defined by building Frontages. Its landscape shall consist primarily of pavement. Trees 
are optional. Plazas ~;tlOuld be located at the intersection of important streets. The minimum 
size shall be 112 acre and the maximum shall be 2 acres. 

e. Playground: An Open Space designed and equipped forthe recreation of children. A playground 
SliOUld be fenced and may include an open shelter. Playgrounds shall be interspersed wIThin 
Residential areas and may be placed within a Block. Playgrounds may be included within parks 
and greens. There shall be no minimum or maximum size. 

TABLE 13. CIVIC SPACE 
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TABLE 14. SMARTCODE SUMMARY SMARTCODE 
lvIunicipality 

Naie: Ail requirements 
in Uiis Tabie are sub-
ject to calibration for 
local conlext. 
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~, AUOCATION OF ZONES 
CLD,oqu;,u 
HID roqul",. 
RCO ,oqulft. 

b, BASE RESIDENTIAL DENSITY (uo Section 3.4) 
By_ R1Sht I"PI o;>p!ic.bI<I ~""- '11 umt I 20 -;:;;-~ 

ByroR ibYV<¥<a<1'" :tyy.,,_~_oe_ 
Oth.r Funellon, l~Y V;";onoo ~". ___ ' ~y Vonan", 

5~~~~~~ __ _ 
Blo~ p~_~~_\o~ ___ ,,, ,_" 

110.30% 

Jlci.:.iJ~-

l~otp.;;,,;;lIllO 

b\JM~loc gm .. 
16",,;:': 1/lC gross 

110:20% 

2lJ • .::l% net. pormiU,," notparmlltbc 

:\IJ.!iO% 10·;1(1% Mtpcrmitillc 

10·30% 10·30% 4{l·liO% 

4 ""ilSl ac (1'0""' 0""11$180 {lfoes 12uni!s/ac \1<lf;1; 
l<un:t'I'~(1= ?~ O,1<(O_11IC ITO&~ 9/i\Jnil'_/!lC,f!_~ 

:w,w'"' 30·5(}% 50-70% 

"," J~!t:,,~;;- -T __ m .... __ •• 

'3000 1\ ",,,,';;;t;;P;;:';:-,,,,g ttr"Oi'~O$ 
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lID l[J<lI'mitted - l[J<lI'mittoc I~iti~d'''-'' r .. ~~~I~it~~~:"""'l~-:~~il~~__ I ~o,l~il~~~ 1 
RUrL-onl -----------I;;;:.:;;;i;;;d-~-- 1P;,;;;tie--;--~ --rp;;;;i~d -------l po<millO(l no(pe.~niltoc --r ,n?t,p:"flTU.!16_d_ ----~'l 

RflrAl!IY J,;"1~milto~ ~'~~;-~,~i;;"o l~;;;i:w~" -- r IQ~md laqu'o~ I requroc 1 
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t, CIVIC SPACES 1'" T,bl. 131 
p&M< ----- ------- I~iit;;-- - --!~i;;;c! 'po<m'itod 
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f;,LpT OCCUPATION 
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''"'''C'!''~~' •• C.c.-.. -_-.. -,, __ -_-.-_-_-:IC'not~"'atie ____ ~_J~,.'~'!.rr~_\ 
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SMARTCODE 
MuniCipality 

(see Table 1) 

I. BUILDING FUNCTlON (see Table 10 & Table 12) 

ReSidential I restn"eled use 

Lodging I restricted use 
Office I resllic!ed use 

Retail f restricte<i use 

k. BUILDING CONFIGURATION (see Table 8) 

PrinCipal Building 12 stories max, 

Outbuilding 12 stories max 

f. LOT OCCUPATION (see Table 14f) 

lot Widlt1 , 72 ft min 120 It max 

Lot Coverage ISO%max 

i. BUILDING DISPOSITION {see Ta"bl',,9"-1 ___ _ 
Edgeyard I permitted 
Sideyard I not permitted 
Rearyard I not permitted 

Courtyard I not permitted 

g. SETBACKS· PRINCIPAL BUILDING (see Table 149) 

(9,1) Front Selba::k pnhcipall24 ft. min 

(9.2) FI01tSell'.lOCk Seoxdayt12 It min. 

(g.3) Side Setback 112 It min. 

(9.4) Rear Setback f 12 fI min, 

h. SETBACKS· OUTBUILDING (see Table 14h) 

(h.1) Front Setback 120 ft. min. + bldg setback 

(h.2) Side Setback 13 ft. or 6 It al comer 

(h.3) Rear Setback , 3 It. min 

j. PRIVATE FRONTAGES (see Table 7) 

Common lawn I permitted 

Porch & Fence I permitted 

Terrace or l.C. 1 not permitted 

Forecourt I not permitted 

Stoop lnol permitted 

Shopfront & Awning I no! pel1Tlirted 

Gallery I not permitted 

Arcade I not permitted 

Refer 10 Summary Table 1~ 

PARKING PROVISIONS 

See Table 10 & Table 11 

'or ,5 ft. from center line of alley 
"N' stands for any Ston'es above those shown, up to 
the maximum. Refer 10 metrics for exact minimums 
and maximums 

TABLE 15A. FORM·BASED CODE GRAPHICS· T3 

BUILDING CONFIGURATION 
1 BUilding height shall be mea· 

sured in numtler of Stories. 
excluding AWes and raised 
basements 

2, Stones may not exceeC! 14 feet 
in height trom finished noor to 
finished ceiling, except tor a first 
fioer Commercial funcllOn v.11ich 
mustbe a minumumot t1 ttwl\h 
a maximum of 25 feet 

3. Height shall be measured to the 
eave or root dec~. as specif,ed 
on Table 8 

SETBACKS· PRINCIPAL BLDG 
1 The Facades and Elevations 

of Principal Buildings shall be 
distanced from tIle Lot lines 
as shown 
Facades slmll be built along 
the Pnnclpal Frontage to the 
minimum speCified width In 
the lable 

SETBACKS· OUTBUILDING 
" T!leElevallonojlhe Outbuilding 

shall be distanced from the Lot 
lines as shown 

PARKING PLACEMENT 
1, Uncovered parking spaCes 

may be provided within the 
second and third Layer as 
shown in the diagram (see 
Table 17d) 

2, Covered parking shall be 
provided within the third layer 
as shown in the diagram (see 
Tabie 17d), Side-or rear-entry 
garages may be allowed in 
the first or second Layer by 
Warrant 
Trash containers shall be 
stored Within the third layer. 

1"------, / 
/ , 

1.1",'°'001 --+ __ Co> 
N 

n=- 2 

Ii 1 1 

;fL ---.-----.... --ii-'-l ,. - - --- - - - - -(g\)-- - - - --

I'll ~ ,i I 
--t- - --I"' 

, 

(g.l) 

, .., (9·1) 

I ~ __ _ 

~ (9.4) 

~ (9.4) 

(9.3) 
-----~-

----r--- I' -(1"2)- -
~--~--~.r---------r-, I 

, I' 
I II 
: ~.3~ k 

(h.1) 

I " --1 ····1·,-

: : t 

: h.3~: ~ (h.1) 

I (h.2) : I 1----+,-_-"_"'"1.-----' __ J t ___ L ___ ,-_._ 

&-condarl Frunla\l" 
r----r-------r--'-----'-'-----'-'~ 
I • I I 

, I 
___ L,_, __ '- __ , ____ ,_, ____ ~ 

lSI 
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•• I. 

Cu,ner Lei 
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TABLE 15B. FORM·BASED CODE GRAPHICS· T4 

{see Table 1) 

1. BUllOlNG FUNCTION (see Table 10 & lable 12) 

Reslderltial I limited use 
lodging J limited use 

Office llimlted use 
Retail I limited use 

k, BUILDING CONFIGURATION (see Table 8) 

Principal Building 13 stories max, 2 min 
Outbuilding 12 stories max 
f. LOT OCCUPATION (see Table 14f) 

lot Width 118 It min 96 ft max 

Lot Cover3fle 170% max 

1. BUILDING DISPOSITION (see Table 9) 

Ed'9;;;~d I permitted 

Sideyard I permitted 
Rearyard I permitted 

Courtyard I not permitted 

g. SETBACKS· PRINCIPAL BUILDING (see Table 149) 

(g.1) FrontSetbocti Principal Is ft. mirt. 18 ft. max, 

(g.2) FrontSe\ba:::k&ulO:1~6 ft. min. 18ft. max 
(9.3) Side Setback. lOft. min. 
(g.4) Rear Setback 13 ft min,· 

Frontage Bulldout 160% min at setback 

h, SETBACKS· OUTBUILDING (see Table 14h) 

(h.1) Front Setback 120 ft. min. + bldg. setback 
(h.2) Side Setback lOft. min. or 3 ft at comer 

(n.3) Rear Setbacll 13 ft. min 

j. PRIVATE fRONTAGES (see Table 7) 

Common lawn I not permitted 
Porch & Fence I permitted 
Terrace or L.C. I permitted 

Forecoun I permitted 

SlOOp I permitted 
ShOpfronl &Awning I permitted 

Gallery I permined 
Arcade I not permitted 

Refer to Summary Tab!e 14 

PARKING PROVISIONS 

See Table 10 & Table 11 

'or 15 ft. from center !lne of alley 
"N" stands for any Stories above those ShOWTl, up to 
the maximum Refer to metncs for exact minimums 
and maximums 
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BUILDING CONFIGURATION 
1 8U1ldir,g height shaH be mea· 

sured in number of Stories, 
excluding Allics and raised 
basements 

2. Stories may riot exceed 14 
feet in height from finished 
fioor to fmished ceiling, except 
for a first fioor Commercial 
funcliorl which musl be a 
mlnumum of 11 n with a 
maximum of 25 ft 

J Height shall be measured 
to the eave or roof deck as 
specified on Table 8. 

SETBACKS· PRINCIPAL BLDG 
1 The Facades and Elevations 

ofPrlllcipal Buildings shall be 
distanced from lhe Lollines 
as shown 

2. Facades shall be built along 
the Principal Frol1tage to Ine 
minimum speCified width in 
the table 

SETBACKS· OUTBUILDING 
1 The Elevations of the Out· 

buiiding shall be distanced 
from the Lot lines as shown 

PARKING PLACEMENT 
1. Uncovered parking spaces 

may be prOVided within the 
third Layer as shOwn in the 
diagram (see Table 17d). 

2. Covered parking shall be 
proVided within the third Layer 
as shown in the diagram (see 
Table 17d) 

3. Trash containers shaH be 
stored within the third Layer 
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SMARTCODE 
Municipality 

(see Table 1) 

L BUILDING FUNCTION (see Table 10 & Table 12) 

Residential lopen use 

Lodging I open use 
Office I open use 

Retail I open use 

k, BUILDING CONFIGURATION (see Table 8) 

PrinCipal Building J 5 stories max. 2 min, 
Outbuilding 12 stories max. 

t, LOT OCCUPATION (see Table 141) 

lolWidth 118ftmin180ftmax 

lot Coverage I SO% max 

i. BUILDING DISPOSITION (see Table 9) 

-Edgeyard' I ~ot permitted 

Sideysfd I permitted 

Rearyal\l I permitted 
Courtyard I permitted 

g. SETBACKS· PRINCIPAL BUILDING (see Table l~g) 

(9.1) Front$etba::k Prindpal/2 ft. min. 12 ft. max. 

(g.2) FrcntSel:bockSe:xlrda"y12 ft min. 12 ft, max. 

(9.3) Side Setback 10 It. min. 24 ft, max 

(g.4) Rear Setback 1311. min.' 

Frontage 8Uil~?U~I ___ 1~8~OO~lo~m~I,~a~l~se=Ib="~k,--__ 

h. SETBACKS" OUTBUILDING (see Table 14h) 

(h.1) Front Setback 140 ft. max. from rear prop, 

(h.2) SkJe Setback 10 fI, min. or 2 fI at comer 
(h.J) Rear Setback 13 fl, max, 

j. PRIVATE FRONTAGES (see Table 7) 

Common Lawn ! not permitted 
Porch & Fence I not permitted 

Terrace or L.C I permitted 

Forecourt I permitted 
Stoop I permitted 

Shopfront & Awning I permitted 
Gall::ry J peffi1ltted 

Arcade I permitted 
Refert() Summary Table 14 

PARKING PROVIStONS 

See Table 10 & Table 11 

'or 15 ft, from center line of alley 
"N' starles lor any Stones aoove those shown. up to 
the maxim\Jm, Refer to metries for exact minimums 
and maximums 

TABLE 15C. FORM·BASED CODE GRAPHICS· T5 

BUILDING CONFIGURATION 
1, BUilding Ileign! shall be mea· 

sUred in number of Stories 
excluding Attics and raised 
basements 

2, Stories may not exceed 14 
feet In height from finished 
fioor to finished ceiling, except 
for a first fioor CommerCial 
funcllon which must De a 
mlnumum of 11 ft with a 
maximum of 25 ft 

J Height shail be measured 
to the eave or roof decK as 
specified 0[\ Table 8. 

4, Expression Lines shall be as 
shown on Table 8. 

SETBACKS· PRINCIPAL BLDG 
1 The Facades and Elevations 

of Principal Buildings shall be 
distanced from the Lot lines 
as shown 

2, Facades shall be buill along 
the Principal Frontage \0 lhe 
minimum specified width in 
the table 

SETBACKS· OUTBUILDING 
1, The Etevations of the OLitbuild· 

ing shall be distanced from the 
Lot lines as shown 

PARKING PLACEMENT 
1 Uncovered parking spaces 

may be provided within the 
third Layer as shown in the 
diagram (see Table 17d) 

2, Covered parking shall be 
prOvided within the third Layer 
as shown in the diagram (see 
Table 17d) 

3. Trash containers shall be 
stored Within the third Layer. 
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TABLE 15D. FORM·BASED CODE GRAPHICS· T6 

(see Table 1) 

L BUILDING FUNCTION (see Table 10 & Table 12) 

Residential I open use 
lodging I open use 

Office I open use 

Retail I open use 

k. BUILDING CONFIGURATION (see Table 8) 

Principal Building Is stories max. 2 min. 

Outbuilding I NIA 

1. LOT OCCUPATION (see Table 141) 

Lot Width 118 ft. min 700 It. max 

LOI Coverage I 90% max 

i. BUILDING DISPOSITION (see Table 9) 
Edgeyard'· I not permitted 

Sideyard 1 not permitted 

Rearyard I permitted 
Courtyard I permitted 

g. SETBACKS· PRINCIPAL BUILDING (see Table 149) 

(9.1) FrontSettJock Prind~ , 2 ft. min, 12 ft. max. 
(9.2) FronlSelba':kS«:oo,jayl2 It. min. 12 It max. 

(g.3) Side Setback lOft. min, 24 ft. max. 

(g.4) Rear Setback 10ft. min. 

Frontage Buildout 180% min. at setback 

h. SETBACKS· OUTBUILDING (see Table 14h) 

front Setback I NIA 

Side Setback I NfA 
Rear Setback I NfA 

j, PRIVATE FRONTAGES (see Table 7) 

Common Lawn I not permitted 

Porch & Fence I not permitted 

Terrace Of L.C I not permitted 

Forecourt I permitted 

Stoop I permitted 

ShOpfront & Awning I permitted 

Gallery I permItted 

Arcade I permitted 
Rawl to SummaI)' Table 14 

PARKING PROVISIONS 

See Table 10 & Table 11 

'or 15 ft, from center line of ailey 
"N' stands for any Stories aoove those shown, up to 
me maximum Refer to metncs for exact mmimums 
and maXimums 
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8UiLDlf~G CONFIGURATION 
8ulldll1g helgnt shall be mea· 
sured In number of Stones, 
excluding AWes and raised 
basements 

2. Stories may not exceed 14 feel 
In height from finished fiool to 
finished ceiling, except for a 
first fioor Commercial Function 
which must be a minumum 
of 11 f1 wltn With a maximum 
of 25 It 

3. Height shall be measured to tJ1e 
e8¥e or rool deck as specified 
on Tabie 8 

4. StepbaCKs, Recess Lines, and 
Extension Lines shall be as 
shown on Table 8 

SETBACKS· PRINCIPAL BLDG 
The Facades and Ele¥attons 
of Principal Buildings shall be 
distanced from tJ1e Lot lines 
as sl10wn 
Facades Shall be bUilt along 
the Principal Frontage to the 
minimum specified width in 
the lable. 

PARKING PLACEMENT 
1, Unco¥ered parKing spaces may 

be provided wllhin the third 
Layer as shown in tJ1e diagram 
(see Table 17d) 

2. Co¥ered parking shall be 
pro¥ided within the third Layer 
as shown in the diagram (see 
Table 17d) 

3, Trashcontainersshall bestored 
witJ1ln the third Layer, 

Max. __ 
helgnt N 

5 

4 
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2min. 
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SMARTCODE TABLE 16. SPECIAL DISTRICT STANDARDS 
MuniCipality 

The metrics for each column of this table (801,802, etc,) are to be filled in for each Special District as they currently exist, or as they are permit-
ted.More pages can be added. Special Districts that do not have provisions within this Code shall be governed by the standards of the pre-existing 
zoning. 

b. BASE RESIDENTIAL DENSITY 
ByRll!t.1 I x . ~ ByrcR"- - ._ .. "-1 x 

--'oo;';;F~~~;;--r 

c. BLOCK SIZE 
Blocil f'"lm.lo, -r x 

1 --I 
-- r-

1 ------T 
1 

~~~~~'~~~!'~1"~.-----,- I I 
LoICov ... go ----1 x _-'--_-_-_-_-_--_--_-_-.-'_-_'~-"-_--____ ___"_---__ _ 

g SETBACKS PR1iICIPAL BUILOIN.oO_-,___ ____ T----
fronIS.tb.cl< I x ~ I - r I 

---, -'I ----
___ r~ ___ ____=:J ____ _ 

- T----'----]--
Sid. S.tb,d r x --- ---- r'---- r ---- -- -T 

-R;.;;sOu.ad:} x T+- ====i:::=====::i ___ r r-- ---, 
----j- , -, 

h BUILDING OI.poolUon 

Ed~y~'d I x I 
_.!~~y.;d-=-_-_ -T, ~,~----,i--

R"'l'lrd - r-x-- ---or 
I. PRIVATE FRONTAGES 

, 
--r-

Common Yord I -x I I I 
Por(./! & Fon,o 1 x -T r-'· ----------r---'-~-----I--··- -, '-'1---------------'-"" 
Tornoo, Dooryard I X I I r I .. -, 
, •• ~"' ---r-;- -,---- ·1----------1-----,----------,---------------, 

---- ~ 

~ , •• , Iii - r ,------T ------,-----,---------, 
2h~p,~~nt I X I - I I ,- - I I "''"" -- ---'-,-~-r-----________,-- .---,--------.~--- r----------, 

Nudo Ix '1 I I I I " 
p,n;ln~_l..ot I X I .. ---.--·--:::--·--'"'-T---- -.. ~r~------~-f~_-_---_--_-~~_-_-_-l'___ ____ _ 

i· eUI~DING CONFIGURATION 
P~Ir>;;-&;ikting I x j I I I I I 
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TABLE 17. DEFINITIONS ILLUSTRATED 

a. THOROUGHFARE & FRONTAGES ----------------------------------

Private Lot 

TURNING RADIUS 

_._._._." .... _._._.~.,~!', 

f. SETBACK 

SC48 

I Public + Frontage 
Vehicular Public ~ 

Lanes Frontage 

Thoroughfare (R.O.W.) Private Lot 

C. BUILDING DISPOSITION 
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SMARTCODE ARTICLE 7. DEFINITIONS OF TERMS 
Municipality 

DEFINITIONS 
This Article provides definitions for terms in this Code that are technical in nature or 
that otherwise may not refiect a common usage of the term. If a term is not defined 
in this Article, then the CRC shall determine the correct definition. Items in italics 
refer to Articles, Sections, or Tables in the SmartCode. 

A·Grid: cumulatively, those Thoroughfares that by virtue of their pre·existing 
pedestrian·supportive qualities, or their future importance to pedestrian connectiv· 
ity, are held to the highest standards prescribed by this Code. See B-Grid. (Syn: 
primary grid.) 
Accessory Building: an Outbuilding with an Accessory Unit. 
Accessory Unit: an Apartment not greater than 440 square feet sharing owner-
ship and utility connections with a Principal Building; it mayor may not be within 
an Outbuilding. See Table 10 and Table 17. (Syn: ancillary unit) 
Adjusted Pedestrian Shed: a Pedestrian Shed that has been adjusted according 
to Section 3.2, creating the regulatory boundary of a Community Unit. 
Affordable Housing: dwellings consisting of rental or for-sale units that have a 
rent (including utilities) or mortgage payment typically no more than 30% of the 
income of families earning no more than 80% of median incomes by family size for 
the county. (A It. deflnilion rental or for-sale dwellings tliat are econolllically within 
the means of the starting salary of a local elementary schoolteacher) 
Allee: a regularly spaced and aligned row of trees usually planted along a Thor-
oughfare or Path. 
Apartment: a Residential unit sharing a building and a Lot with other units and/or 
uses; may be for rent, or for sale as a condominium. 
Arcade: a Private Frontage conventional for Retail use wherein the Facade is a 
colonnade supporting habitable space that overlaps the Sidewalk, while the Facade 
at Sidewalk level remains at the Frontage Line. 
Attic: the interior part of a building contained within a pitched roof structure. 
Avenue (AV): a Thoroughfare of high vehicular capacity and low to moderate speed, 
acting as a short distance connector between urban centers, and usually equipped 
with a landscaped median. 
B·Grid: cumulatively, those Thoroughfares that by virtue of their use, location, or 
absence of pre-existing pedestrian-supportive qualities, may meet a standard lower 
than that of the A-Grid. See A·Grid. (Syn: secondary grid.) 
BRT: see Bus Rapid Transit. 
Backbuilding: a single-Story structure connecting a Principal Building to an Out-
building. See Table 17. 
Base Density: the number of dwelling units per acre before adjustment for other 
Functions and/or TDR. See Density. 
Bed and Breakfast: an owner-occupied Lodging type offering 1 to 5 iJedrooms, 
permitted to serve breakfast in the mornings to guests. 
Bicycle Lane (BL): a dedicated lane for cycling within a moderate-speed vehicular 
Thoroughfare, demarcated by striping. 
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Bicycle Route (BR): a Thoroughfare suitable for the shared use of bicycles and 
automobiles moving at low speeds. 
Bicycle Trail (BT): a bicycle way running independently of a vehicular Thoroughfare. 
Block: the aggregate of private Lots, Passages, Rear Alleys and Rear Lanes, 
circumscribed by Thoroughfares. 
Block Face: the aggregate of all the building Facades on one side of a Block. 
Boulevard (BV): a Thoroughfare designed for high vehicular capacity and moderate 
speed, traversing an Urbanized area. Boulevards are usually equipped with Slip 
Roads buffering Sidewalks and buildings. 
Brownfield: an area previously used primarily as an industrial site. 
Bus Rapid Transit: a rubber tire system with its own right-of-way or dedicated 
lane along at least 70% of its route, providing transit service that is faster than a 
regular bus. 
By Right: characterizing a proposal or component of a proposal for a Community 
Plan or Building Scale Plan (Article 3, Article 4, or Article 5) that complies with the 
SmartCode and is permitted and processed administratively, without public hearing. 
See Warrant and Variance, 
CLD or Clustered Land Development: a Community Unit type structured by a 
Standard Pedestrian Shec oriented toward a Common Destination such as a general 
store, Meeting Hall, schoolhouse, or church. CLD takes the form of a small settle-
ment standing free in the countryside. See Table 2 and Table 14a. (Syn: Hamlet, 
Conservation Land Development, cluster) 
CRC: Consolidated Review Committee. 
Civic: the term defining not-for-profit organizations dedicated to arts, culture, educa-
tion, recreation, government, transit, and municipal parking. 
Civic Building: a building operated by not-for-profit organizations dedicated to arts, 
culture, education, recreation, government, transit, and municipal parking, or for 
use approved by the legislative body. 
Civic Parking Reserve: Parking Structure or parking lot within a quarter-mile of 
the site that it serves. See Section 5.9.2. 
Civic Space: an outdoor area decicatec for public use. Civic Space types are definec 
by the ccmbination of certain physical ccnstants including the relationships among their 
intendec use, their size, their landscaping and their Enfronting buildings. See Table 13. 
Civic Zone: designation for public sites dedicated for Civic Buildings and Civic 
Space. 
Commercial: the term collectively defining workplace, Office, Retail, and Lodging 
Functions. 
Common Destination: An area of focused comrnunity activity, usually defining the 
approximate center of a Pedestrian Shed. It rnay include without limitation one or 
more of the following: a Civic Space, a Civic Building, a Commercial center, or a 
transit station, and may act as the social center of a neighborhood. 
Common Yard: a planted Private Frontage wherein the Facade is set back from 
the Frontage line. It is visually continuous with adjacent yards. See Table 7. 
Community Unit: a regulatory category defining the physical form, Density, and 
extent of a settlement. The three Community Unit types addressed in this Code are 
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CLD, TND, and RCD. Variants ofTND and RCD for Infill (Article 4) are called Infill 
TND and Infill RCD. The TOD Community Unit type may be created by an overlay 
on TND or RCD. 
Configuration: the form of a building, based on its massing, Private Frontage, and 
height. 
Consolidated Review Committee (CRC): Usually part of the Planning Office, a 
CRC is comprised of a representative from each of the various regulatory agencies 
that have jurisdiction over the permitting of a project, as well as a representative of 
the Development and Design Center. See Sec/Ion 1.4.3. 
Corridor: a lineal geographic system incorporating transportation andlor Greenway 
trajectories. A transportation Corridor may be a lineal Transect Zone. 
Cottage: an Edgeyard building type. Asingle-family dwelling, on a regular Lot, often 
shared with an Accessory Building in the back yard. 
Courtyard Building: a building that occupies the boundaries of its Lot while internally 
defining one or more private patios. See Table 9. 
Curb: the edge of the vehicular pavement that may be raised or flush to a Swale. 
It usually incorporates the drainage system. See Table 4A and Table 48. 
DOC: Development and Design Center. 
Density: the number of dwelling units within a standard measure of land area. 
Design Speed: is the velocity at which a Thoroughfare tends to be driven without 
the constraints of signage or enforcement. There are four ranges of speed: Very 
Low: (below 20 MPH); Low: (20-25 MPH); Moderate: (25-35 MPH); High: (above 
35 MPH). Lane width is determined by desired Design Speed. See Table 3A 
Developable Areas: lands other than those in the 0-1 Preserved Open Sector. 
Development and Design Center (DOC): A component of the Planning Office 
assigned to advise on the use of this Code and to aid in the design of the Com-
munities and buildings based on it. 
Disposition: the placement of a building on its Lot. See Table 9 and Table 17 
Dooryard: a Private Frontage type with a shallow Setback and front garden or patio, 
usually with a low wall at the Frontage Line. See Table 7. (Variant: Lightwell, light 
court.) 
Drive: a Thoroughfare along the boundary between an Urbanized and a natural 
condition, usually along a waterfront, Park, or promontory. One side has the urban 
character of a Thoroughfare, with Sidewalk and building, while the other has the 
qualities of a Road or parkway, with naturalistic planting and rural details. 
Driveway: a vehicular lane within a Lot, often leading to a garage. See Sec/ion 5. 10 
and Table 38-1 
Edgeyard Building: a building that occupies the center of its Lot with Setbacks on 
all sides. See Table 9. 
Effective Parking: the amount of parking required for Mixed Use after adjustment 
by the Shared Parking Factor. See Table 11. 
Effective Turning Radius: the measurement of the inside Turning Radius taking 
parked cars into account. See Table 17. 
Elevation: an exterior wall of a building not along a Frontage Line. See Table 17. 
See: Facade. 
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Encroach: to break the plane of a vertical or horizontal regulatory limit with a 
structural element, so that it extends into a Setback, into the Public Frontage, or 
above a height limit. 
Encroachment: any structural element that breaks the plane of a vertical or hori-
zontal regulatory limit, extending into a Setback, into the Public Frontage, or above 
a height limit. 
Enfront: to place an element along a Frontage, as in 'porches Enfront the 
street.' 
Estate House: an Edgeyard building type. A single-family dwelling on a very large 
Lot of rural character, often shared by one or more Accessory Buildings. (Syn: 
country house, villa) 
Expression Line: a line prescribed at a certain level of a building for the major 
part of the width of a Facade, expressed by a variation in material or by a limited 
projection such as a molding or balcony. See Table 8. (Syn: transition line.) 
Extension Line: a line prescribed at a certain level of a building for the major part 
of the width of a Facade, regulating the maximum height for an Encroachment by 
an Arcade Frontage. See Table 8. 
Facade: the exterior wall of a building that is set along a Frontage Line. See Elevation. 
Forecourt: a Private Frontage wherein a portion of the Facade is close to the 
Frontage Line and the central portion is set back. See Table 7. 
Frontage: the area between a building Facade and the vehicular lanes, inclusive of 
its built and planted components. Frontage is divided into Private Frontage and 
Public Frontage. See Table 4A and Table 7. 
Frontage Line: a Lot line bordering a Public Frontage. Facades facing Frontage 
Lines define the public realm and are therefore more regulated than the Elevations 
faCing other Lot Lines. See Table 17. 
Function: the use or uses accommodated by a building and its Lot, categorized 
as Restricted, Limited, or Open, according to the intensity of the use. See Table 10 
and Table 12. 
Gallery: a Private Frontage conventional for Retail use wherein the Facade is 
aligned close to the Frontage Line with an attached cantilevered shed or lightweight 
colonnade overlapping the Sidewalk. See Table 7. 
GIS (Geographic Information System): a computerized program in widespread 
municipal use that organizes data on maps. The protocol for preparing a Regional 
Plan should be based on GIS information. See Section 2.1. 
Green: a Civic Space type for unstructured recreation, spatially defined by landscap-
ing rather than building Frontages. See Table 13. 
Greenfield: an area that consists of open or wooded land or farmland that has not 
been previously developed. 
Greenway: an Open Space Corridor in largely natural conditions which may include 
trails for bicycles and pedestrians. 
Greyfield: an area previously used primarily as a parking lot. Shopping centers and 
shopping malls are typical Greyfeld sites. (Variant: Grayfeld.) 
Growth Sector: one of four Sectors where development is permitted By Right in 
the SmartCode, three for New Communities and one for InfilL See ArtiCle 2. 
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Hamlet: See CLD. (Syn: cluster, settlement) 
Highway: a rural and suburban Thoroughfare of high vehicular speed and capacity. 
This type is allocated to the more rural Transect Zones (T-1, T-2, and T-3). 
Home Occupation: non-Retail Commercial enterprises. The work quarters should 
be invisible from the Frontage, located either within the house or in an Outbuilding. 
Permitted activities are defined by the Restricted Office category. See Table 10. 
House: an Edgeyard building type, usually a single-family dwelling on a large Lot, 
often shared with an Accessory Building in the back yard. (Syn: single.) 
Infill: noun -new development on land that had been previously developed, includ-
ing most Greyfield and Brownfield sites and cleared land within Urbanized areas. 
verb- to develop such areas. 
Infill RCD: a Community Unit type within an Urbanized, Greyfield, or Brownfield 
area based on a Long or Linear Pedestrian Shed and consisting of T-4, T-5, and/or 
T-6 Zones. An Infill RCD is permitted By Right in the G-4 Infill Growth Sector and 
is regulated by Article 4. See Section 4.2.3. (Var: downtown.) 
Infill TND: a Community Unit type within an Urbanized, Greyfield, or Brownfield 
area based on a Standard Pedestrian Shed and consisting of T-3, T-4, and/or T-5 
Zones. An Infill TND is permitted By Right in the G-4 Infill Growth Sector and is 
regulated by Article 4. See Section 4.2.2. (Var: neighborhood.) 
Inn: a Lodging type, owner-occupied. offering 6 to 12 bedl'Ooms, permitted to serve 
breakfast in the mornings to guests. See Table 10. 
Layer: a range of depth of a Lot within which certain elernents are perrnitted. See 
Table 17. 
Lightwell: A Private Frontage type that is a below-grade entrance or recess designed 
to allow light into basements. See Table 7. (Syn: light court.) 
Linear Pedestrian Shed: A Pedestrian Shed that is elongated along an irnportant 
Mixed Use Corridor such as a main street A Linear Pedestrian Shed extends 
approximately 114 mile from each side of the Corridor for the length of its Mixed Use 
portion. The resulting area is shaped like a lozenge. It may be used to structure a 
TND, RCD, Infill TND, or Infill RCD. (Syn: elongated pedestrian shed.) 
Liner Building: a building specifically designed to mask a parking lot or a Parking 
Structure from a Frontage. 
Live·Work: a Mixed Use unit consisting of a Commercial and Residential Function. 
The Commercial Function may be anywhere in the unit It is intended to be occupied 
by a business operator who lives in the same structure that contains the Commercial 
activity or industry. See Work·Live. (Syn.: flexhouse.) 
Lodging: premises available for daily and weekly renting of bedrooms. See Table 
10 and Table 12. 
Long Pedestrian Shed: a Pedestrian Shed that is an average 1/2 mile radius or 2640 
feet, used when a transit stop (bus or rail) is present or proposed as the Common 
Destination. A Long Pedestrian Shed represents approximately a ten-minute walk 
at a leisurely pace. It is applied to structure an RCD Community Unit type. See 
Pedestrian Shed. 
Lot: a parcel of land accommodating a building or buildings of unified design. The 
size of a Lot is controlled by its width in order to detenmine the grain (i.e., fine grain 
or coarse grain) of the urban fabric. 
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Lot Line: the boundary that legally and geometrically demarcates a Lot. 
Lot Width: the length of the Principal Frontage Line of a Lot. 
Main Civic Space: the primary outdoor gathering place for a commun ity. The Main 
Civic Space is often. but not always, associated with an important Civic Building. 
Manufacturing: premises available for the creation, assemblage andlor repair of 
artifacts, using table-mounted electrical machinery or artisanal equipment, and 
including their Retail sale. 
Meeting Hall: a building available for gatherings, including conferences, that accom-
modates at least one room equivalent to a minimum of 1 0 square feet per projected 
dwelling unit within the Pedestrian Shed in which it is located. 
Mixed Use: multiple Functions within the same building through superimposition 
or adjacency, or in multiple buildings by adjacency, or at a proximity determined by 
Warrant. 
Net Site Area: all developable land within a site including Thoroughfares but exclud-
ing land allocated as Civic Zones. 
Network Pedestrian Shed: a Pedestrian Shed adjusted for average walk times 
along Thoroughfares. This type may be used to structure Infill Community Plans. 
See Table 17. 
Office: premises available for the transaction of general business but excluding 
Retail, artisanal and Manufacturing uses. See Table 10. 
Open Space: land intended to remain undeveloped; it may be for Civic Space. 
Outbuilding: an Accessory Building, usually located toward the rear of the same 
Lot as a Principal Building, and sometimes connected to the Principal Building by 
a Backbuilding. See Table 17. 
Park: a Civic Space type that is a natural preserve available for unstructured rec-
reation. See Table 13. 
Parking Structure: a building containing one or more Stories of parking above 
grade. 
Passage (PS): a pedestrian connector, open or roofed, that passes between build-
ings to provide shortcuts through long Blocks and connect rear parking areas to 
Frontages. 
Path (PT): a pedestrian way traversing a Park or rural area, with landscape match-
ing the contiguous Open Space, ideally connecting directly with the urban Sidewalk 
network. 
Pedestrian Shed: An area that is centered on a Common Destination. Its size 
is related to average walking distances for the applicable Community Unit type. 
Pedestrian Sheds are applied to structure Communities. See Standard, Long, 
Linear or Network Pedestrian Shed. (Syn: walkshed, walkable catchment.) 
Planter: the element of the Public Frontage which accommodates street trees, 
whether continuous or individual. 
Plaza: a Civic Space type designed for Civic purposes and Commercial activities in 
the more urban Transect Zones, generally paved and spatially defined by building 
Frontages. 
Principal Building: the main building on a Lot, usually located toward the Frontage. 
See Table 17. 

SMARTCODE 
IviulliCipality 



SMARTCODE ARTICLE 7. DEFINITIONS OF TERMS 
MUllicipality 

Principal Entrance: the main point of access for pedestrians into a building. 
Principal Frontage: On corner Lots, the Private Frontage designated to bear the 
address and Principal Entrance to the building, and the measure of minimum Lot 
width. Prescriptions for the parking Layers pertain only to the Principal Frontage. 
Prescriptions for the first Layer pertain to both Frontages of a corner Lot. See 
Frontage. 
Private Frontage: the privately held Layer between the Frontage Line and the 
Principal Building Facade. See Table 7 and Table 17. 
Public Frontage: the area between the Curb of the vehicular lanes and the Front-
age Line. See Table 4A and Table 48. 
RCD: see Regional Center Development. 
Rear Alley (RA): a vehicular way located to the rear of Lots providing access to 
service areas, parking, and Outbuildings and containing utility easements. Rear 
Alleys should be paved from building face to building face, with drainage by inverted 
crown at the center or with roll Curbs at the edges. 
Rear Lane (RL): a vehicular way located to the rear of Lots providing access to 
service areas, parking, and Outbuildings and containing utility easements. Rear 
Lanes may be paved lightly to Driveway standards. The streetscape consists of 
gravel or landscaped edges, has no raised Curb, and is drained by percolation. 
Rearyard Building: a building that occupies the full Frontage Line, leaving the rear 
of the Lot as the sole yard. See Table 9. (Var: Rowhouse, Townhouse, Apartment 
House) 
Recess Line: a line prescribed for the full width of a Facade, above which there is 
a Step back of a minimum distance, such that the height to this line (not the overall 
building height) effectively defines the enclosure of the Enfronting public space. 
Var: Extension Line. See Table 8. 
Regional Center: Regional Center Development or RCD. 
Regional Center Development (RCD): a Community Unit type structured by a Long 
Pedestrian Shed or Linear Pedestrian Shed, which may be adjoined without buffers 
by one or several Standard Pedestrian Sheds, each with the individual Transect 
Zone requirements of a TND. RCD takes the form of a high-Density Mixed Use 
center connected to other centers by transit. See Infill RCD, Table 2 and Table 14a. 
(Var: town center, downtown. Syn: Regional Center) 
Regulating Plan: a Zoning Map or set of maps that shows the Transect Zones, Civic 
Zones, Special Districts if any, and Special Requirements if any, of areas subject 
to, or potentially subject to, regulation by the SmartCode. 
Residential: characterizing premises available for long-term human dwelling. 
Retail: characterizing premises available for the sale of merchandise and food 
service. See Table 10 and Table 12. 
Retail Frontage: Frontage designated on a Regulating Plan that requires or recom-
mends the provision of a Shopfront, encouraging the ground level to be available 
for Retail use. See Special Requirements. 
Road (RD): a local, rural and suburban Thoroughfare of low-to-moderate vehicular 
speed and capacity. This type is allocated to the more rural Transect Zones (T1-T3). 
See Table 3A. 
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Rowhouse: a single-family dwelling that shares a party wall with another of the 
same type and occupies the full Frontage Line. See Rearyard BUilding. (Syn: 
Townhouse) 
Rural Boundary Line: the extent of potential urban growth as determined byexist-
ing geographical determinants. The Rural Boundary Line is permanent. 
Sector: a neutral term for a geographic area. In the SmartCode there are six specific 
Sectors for regional planning that establish the legal boundaries for Open Space 
and development. 
Secondary Frontage: on corner Lots, the Private Frontage that is not the Principal 
Frontage. As it affects the public realm, its First Layer is regulated. See Table 17. 
Setback: the area of a Lot measured from the Lot line to a building Facade or 
Elevation that is maintained clear of permanent structures, with the exception of 
Encroachments listed in Sec/ion 5.7. See Table 14g. (Var: bUild-to-line.) 
Shared Parking Factor: an accounting for parking spaces that are available to 
more than one Function. See Table 11. 
Shoplront: a Private Frontage conventional for Retail use, with substantial glazing 
and an awning, wherein the Facade is aligned close to the Frontage Line with the 
building entrance at Sidewalk grade. See Table 7. 
Sidewalk: the paved section of the Public Frontage dedicated exclusively to pedes-
trian activity. 
Sideyard Building: a building that occupies one side of the Lot with a Setback on 
the other side. This type can be a Single or Twin depending on whether it abuts the 
neighboring house. See Table 9. 
Slip Road: an outer vehicular lane or lanes of a Thoroughfare, designed for slow 
speeds while inner lanes carry higher speed traffic, and separated from them by a 
planted median. (Syn: access lane, service lane) 
Specialized Building: a building that is not subject to Residential, Commercial, or 
Lodging classification. See Table 9. 
Special District (SO): an area that, by its intrinsic Function, Disposition, or Configu-
ration, cannot or should not conform to one or more of the normative Community 
Unit types or Transect Zones specified by the SmartCode. Special Districts may 
be mapped and regulated at the regional scale or the community scale. 
Special Flood Hazard Area: a designation by the Federal Emergency Management 
Agency (FEMA) that may include the V (Velocity) Zones and Coastal A Zones 
where building construction is forbidden, restricted, or contingent upon raising to 
the Base Flood Elevation. 
Special Requirements: provisions of Section 3.9, Section 4.7, and Section 5.3 of 
this Code and/or the associated deSignations on a Regulating Plan or other map 
for those prOVisions. 
Square: a Civic Space type designed for unstructured recreation and Civic purposes, 
spatially defined by building Frontages and consisting of Paths, lawns and trees, 
formally disposed. See Table 13, 
Standard Pedestrian Shed: a Pedestrian Shed that is an average 1/4 mile radius 
or 1320 feet, about the distance of a five-minute walk at a leisurely pace. See 
Pedestrian Shed. 
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Step back: a building Setback of a specified distance that occurs at a prescribed 
number of Stories above the ground. See Table a. 
Stoop: a Private Frontage wherein the Facade is aligned close to the Frontage Line 
with the first Story elevated from the Sidewalk for privacy, with an exterior stair and 
landing at the entrance. See Table 7. 
Story: a habitable level within a building, excluding an Attic or raised basement. 
See Table a. 
Street (ST): a local urban Thoroughfare of low speed and capacity. See Table 38 
and Table 48. 
Streetscreen: a freestanding wall built along the Frontage Line, or coplanar with the 
Facade. It may mask a parking lot from the Thoroughfare, provide privacy to a side 
yard, andlor strengthen the spatial definition of the public realm. (Syn: streetwall.) 
See Section 5.7.51. 
Substantial Modification: alteration to a building that is valued at more than 50% 
of the replacement cost of the entire building, if new. 
Swale: a low or slightly depressed natural area for drainage. 
T·zone: Transect Zone. 
TOR: Transfer of Development Rights, a method of relocating existing zoning rights 
from areas to be preserved as Open Space to areas to be more densely urban-
ized. 
TOR Receiving Area: an area intended for development that may be made more 
dense by the purchase of development rights from TOR Sending Areas. 
TOR Sending Area: an area previously zoned for development within a designated 
Reserved Open Sector (0-2), from which development rights may be transferred 
to a Growth Sector. 
Terminated Vista: a location at the axial conclusion of a Thoroughfare. A build-
ing located at a Terminated Vista designated on a Regulating Plan is required or 
recommended to be designed in response to the axis. 
Thoroughfare: a way for use by vehicular and pedestrian traffic and to provide 
access to Lots and Open Spaces, consisting of Vehicular Lanes and the Public 
Frontage. See Table 3A. Table 38 and Table 17a. 
TNO: Traditional Neighborhood Development, a Community Unit type structured 
by a Standard Pedestrian Shed oriented toward a Common Destination consisting 
of a Mixed Use center or Corridor, and in the form of a medium-sized settlement 
near a transportation route. See Table 2 and Table 14a. (Syn: village Variant: Infill 
TNO, neighborhood.) 
TOO: Transit Oriented Development. TOD is created by an overlay on all or part of 
a TND or RCD, or by designation on a Regional Plan, penmitting increased Density 
to support rail or Bus Rapid Transit (BRT) as set forth in Section 5. 9. 2d. 
Townhouse: See Rearyard Building. (Syn: Rowhouse) 
Transect: a cross-section of the environment showing a range of different habitats. 
The rural-urban Transect of the human environment used in the SmartCode tem-
plate is divided into six Transect Zones. These zones describe the physical form 
and character of a place, according to the Density and intensity of its land use and 
Urbanism. 
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Transect Zone (T-zone): One of several areas on a Zoning Map regulated by the 
SmartCode. Transect Zones are administratively similar to the land use zones in 
conventional codes. except that in addition to the usual building use, Density, height, 
and Setback requirements, other elements of the intended habitat are integrated, 
including those of the private Lot and building and Public Frontage. See Table 1. 
Turning Radius: the curved edge of a Thoroughfare at an intersection, measured 
at the inside edge of the vehicular tracking. The smaller the Turning Radius, the 
smaller the pedestrian crossing distance and the more slowly the vehicle is forced 
to make the turn. See Table 38 and Table 17. 
Urban Boundary Line: the extent of potential urban growth as determined by 
the projected demographic needs of a region. The Urban Boundary Line may be 
adjusted from time to time. 
Urbanism: collective term for the condition of a compact, Mixed Use settlement, 
including the physical form of its development and its environmental, functional, 
economic, and sociocultural aspects. 
Urbanized: generally, developed. Specific to the SmartCode, developed at T-3 
(Sub-Urban) Density or higher 
Variance: a ruling that would permit a practice that is not consistent with either a 
specific provision or the Intent of this Code (Section 1.3). Variances are usually 
granted by the Board of Appeals in a public hearing. See Section 1.5. 
Warrant: a ruling that would permit a practice that is not consistent with a specific 
provision of this Code, but that is justified by its Intent (Section 1.3). Warrants are 
usually granted administratively by the CRG. See Section 1.5. 
Work-Live: a Mixed Use unit consisting of a Commercial and Residential Func-
tion. It typically has a substantial Commercial component that may accommodate 
employees and walk-in trade. The unit is intended to function predominantly as 
work space with incidental Residential accommodations that meet basic habitability 
requirements. See Live-Work. (Syn: Live-With.) 
Yield: characterizing a Thoroughfare that has two-way traffic but only one effec-
tive travel lane because of parked cars, necessitating slow movement and driver 
negotiation. Also, characterizing parking on such a Thoroughfare. 
Zoning Map: the official map or maps that are part of the zoning ordinance and 
delineate the boundaries of individual zones and districts. See Regulating Plan, 
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PRELIMINARY ENGINEERING REPORT 
FOR 

OLOWALU TOWN 
T.M.K.: (2) 4-8-003: 84, 98-118, 124 

1.0 BACKGROUND 

The Olowalu Town (OT) Master Plan is proposing to establish a community at 
Olowalu, located on the west side of the island of Maui (See Exhibits 1 and 2). 
The subject property encompasses the lower coastal reaches of Olowalu 
ahupua'a; between the base of the south-west facing slopes of West Maui 
Mountains and the shoreline of Olowalu. OTwili be a small-scale and mixed-use 
community designed to be a pedestrian-friendly community which will allow 
residents to live within walking distance of corner stores, schools, parks, 
employment opportunities, community centers, beaches, and social and civic 
resources, ultimately reducing reliance on automobiles. The Master Plan is 
guided by values and principles of sustainability by balancing the needs of 
Maui's growing population; yet maintaining and respecting our cultural, historical 
and natural resources. 

At final build-out, OT will consists of approximately 1,500 residential dwelling 
units to be built concurrent with appropriate infrastructure in phases spread out 
over a period of approximately 10 years. There will be a wide variety of single-
family and multi-family dwelling types, including houses, apartments, live-work 
units, townhomes, cottages, rural homes and farmsteads, to be offered at a 
wide-range of income levels, including both rental and fee-ownership. A 
substantial portion of the homes are planned for much-needed affordable 
housing and senior living. 

The design of OT incorporates smart growth and sustainable land use principles 
of New Urbanism. As a result, OT's spatial layout of land uses, varying density, 
connective transportation, parks/greenways, civic/social facilities, housing, 
employment and other land uses are balanced to create a mixed-use 
community. Neighborhood town centers provide economic sustainability with a 
range of business and employment opportunities. OT is also designed to meet 
the certification requirements of Leadership in Energy and Environmental Design 
for Neighborhood Development (LEED ND). As such, the Master Plan will be 
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built using strategies aimed at improving performance in regards to energy 
savings, water efficiency, reducing C02 emissions, improved indoor 
environmental quality, and stewardship of resources and sensitivity to their 
impacts. 

2.0 INTRODUCTION 

The purpose of this Preliminary Engineering Report is to provide information on 
the existing infrastructure systems in Olowalu; assess future infrastructure 
needs, demands, and requirements for the proposed OT Master Plan; and 
describe the proposed innovative and sustainable infrastructure systems which 
will be built to support OT. 

The subject properties are identified as T.M.K.: (2) 4-8-003: 084, 98-118,124, 
which contains a total of approximately 636 acres. The properties are bordered 
by vacant/unused State conservation lands to the north, State agricultural lands 
to the east and west, and the Pacific Ocean to the south. The project area is 
divided by the existing Honoapiilani Highway and several existing, privately 
owned agricultural parcels and subdivisions located within and abutting to the 
project limits. The combined area of the subject properties and some of the 
privately owned parcels and subdivisions immediately adjacent to the project, 
which totals approximately 790 acres, will be included in some sections of the 
project analysis. 

OT's proposed infrastructure improvements will be constructed concurrently with 
the project and will incorporate innovative, effiCient, and sustainable technology 
to minimize adverse impacts upon the natural environment. OT's transportation 
system includes the relocation of the existing high speed/high volume 
Honoapiilani Highway away from the coastal resources to a new mauka 
alignment, which will be designed to accommodate mass transit or light rail, if 
needed in the future. The existing highway corridor with monkey-pod trees will 
be incorporated into OT's master plan and converted to a low speed/low volume 
coastal roadway. The project will include an internal roadway network, as well 
as an assortment of interconnected greenways and bikeways throughout the 
community that supports the overall well-being and health of residents by 
reducing the dependency on automobiles. 
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Additionally, other infrastructure system improvements will require an expansion 
of both the existing potable and non-potable water system, additional ground 
water wells to supplement the existing well, and an extensive drainage system 
to capture storm-water runoff. The project will also include the construction of 
an onsite wastewater treatment facility, which will include an R-1 water storage 
tank, constructed vertical flow wetlands, and a soil aquifer treatment system. 
Additionally, the project is proposing to incorporate the use of renewable energy 
systems to help generate electricity for the Master Plan. 

3.0 EXISTING INFRASTRUCTURE 

3.1 ROADWAYS 
Honoapiilani Highway is the major arterial highway which links Wailuku and West 
Maui. It is a two-way roadway with varying widths of two and four lanes. In the 
vicinity of the project site, Honoapiilani Highway is a two-lane highway aligned 
in generally the southeast-northwest direction following the coastline. 

There are several minor roads connecting to Honoapiilani Highway fronting the 
project site providing access to the existing subdivisions in the area such as 
Luawai Street which provides access to Kapaiki and the Olowalu Mauka 
Subdivision. There are also several access driveways on both the mauka (north) 
and makai (south) side of the existing highway which provides access to the 
Olowalu Makai Komohana Subdivsion and Olowalu Makai Hikina Subdivision, 
as well as the Olowalu General Store. 

3.2 DRAINAGE 
The subject property is situated along the base of the southwest facing slopes 
of the West Maui Mountains, along the lower portions of Olowalu Valley. The 
steep and rugged mountain slopes and ridges of the West Maui Mountains 
dramatically rise upwards above the project site in excess of 4,000 feet above 
mean sea level. The upper most project limits (mauka) along the northeastern 
section of the property is at approximately 500 feet above mean sea level. From 
this mauka section, the land slopes downward to the southwest to the coastline 
along its makai boundary at near sea level. 

The subject property is well-defined by Significant land and natural topographic 
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features; including the lower sections of Olowalu Valley's sloping ridges, the 
prominent land feature of Pu'u Kaiwaloa, the Olowalu Stream corridor, the near-
level interior portion of the property, and the coastal/shoreline section. The 
topography or slope of the property ranges from between 5%-15% slope near 
the mauka limits, to 3% to 5% slope near the mid-section of the property, to 
near-level to 3% along the coastal portions of the property. 

According to the "Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and 
Lanai, State of Hawaii (August, 1972)," prepared by the United States 
Department of Agriculture Soil Conservation Service, the soils within the project 
site are classified as Ewa silty clay loam (EaA), Jaucas sand (JaC), Kealia Silt 
Loam (KMW), Wainee extremely stony silty clay (Wyc), Pulehu silt loam, 0 to 
3% slopes (PpA), Pulehu clay loam (PsA), Pulehu cobbly clay loam (PtA, PtB), 
Rock Land (rRK), Rock Outcrop (rRO), Rough Broken and Stony Land (rRS), 
and Stony Alluvial Land (rSM) (See Exhibit 3). Ewa silty clay loam has runoff 
that is very slow and the erosion hazard is no more than slight. Jaucas sand is 
characterized as having rapid permeability, very slow to slow runoff, a slight 
water erosion hazard, and a severe wind erosion hazard. Kealia silt loam is 
characterized as having moderately rapid permeability, slow to very slow runoff, 
the hazard of water erosion is no more than slight, but the hazard of wind 
erosion is severe when the soil is dry. Wainee extremely stony silty clay is 
characterized as having moderately rapid permeability, slow to medium runoff 
and slight to moderate erosion hazard. Pulehu silt loam is characterized as 
having slow runoff and a slight erosion hazard and is similar to the Pulehu clay 
loam except for the silty loam texture. Pulehu clay loam is classified as having 
moderate permeability, slow runoff, and an erosion hazard no more than slight. 
Pulehu cobbly clay loam is similar to Pulehu clay loam except that it is cobbly. 
It is classified as having slow runoff and slight erosion hazard. Rock land is 
made up of areas where exposed rock covers 20 to 90 percent of the surface 
and consist of rock outcrops and very shallow soils. Rock Outcrop consists of 
areas where exposed bedrock covers more than 90 percent of the surface. This 
land type is gently sloping to precipitous. Rough Broken and Stony Land is 
characterized as having rapid runoff with very steep and stony gulches. Stony 
Alluvial Land consists of stones, boulders, and soil deposited by streams along 
the bottoms of gulches and on alluvial fans. Improvements of this land is difficult 
because of the stones and boulders. 
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According to Panel Number 150003 0531 E of the Flood Insurance Rate Map, 
September 25, 2009, prepared by the United States Federal Emergency 
Management Agency (FEMA), a majority of the subject parcel is situated in 
Flood Zone X (shaded and unshaded). There are also areas of Flood Zone AE, 
AO, A, which mainly occur along the existing Olowalu Stream, and Flood Zone 
VE along the shoreline (See Exhibit 4). Flood Zone X (unshaded) represents 
areas outside the 0.2% annual chance flood plain and is not considered a special 
flood hazard area. The shaded Flood Zone X region are the areas of 0.2% 
annual chance flood; areas of 1 % annual chance flood with average depths of 
less than 1 foot or with drainage areas less than 1 square mile; and areas 
protected by levees from 1 % annual chance flood. Flood Zone AE represents 
special flood hazard areas subject to inundation by the 1 % annual chance flood 
with base flood elevations determined. Flood Zone AO represents special flood 
hazard areas subject flood depths of 1 to 3 feet (usually sheet flow on sloping 
terrain); average depths determined. For areas of alluvial fan flooding, velocities 
are also determined. Flood Zone A represents special flood hazard areas 
subject to inundation by the 1 % annual chance flood with no base flood 
elevations determined. Flood Zone VE represents coastal flood zone areas with 
velocity hazard (wave action). Base flood elevations have been determined for 
this zone. Development is allowed within the special flood hazard areas (Flood 
Zones AE, AO, A, VE) but may require additional flood hazard permitting prior 
to development at which time any specific requirements and restrictions for 
development within these areas will be determined. Flood development permits 
are reviewed by the County of Maui Department of Planning and FEMA, as 
required. 

There are no existing drainage improvements within the project site, however 
there are several unnamed drainageways that traverse the site in the northeast 
to southwest direction, including Olowalu Stream which direct both onsite and 
offsite surface runoff towards Honoapiilani Highway. At the existing highway 
there are several drainage culverts which convey surface runoff from the mauka 
side of Honoapiilani Highway to the makai side to allow runoff to continue 
downstream. There are also several retention basins and drainage culverts 
within the surrounding existing subdivisions and improved areas that have been 
developed. The existing retention basins were designed to accommodate only 
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the increase in surface runoff due to the development of those areas. 

There are four distinct drainage areas within the project site and extend mauka 
(See Exhibits 5 & 6). It is estimated that the present onsite runoff for a 100-year, 
24-hour storm from the four drainage areas within the entire project area is 
approximately 1,010 cfs and approximately 322 acre-ft. of runoff volume (See 
Appendix A). As previously mentioned, onsite and offsite runoff sheet flows in 
the northeast to southwest direction across the project site. The existing 
Honoapiilani Highway which is near the makai or western boundary of the project 
acts as a berm and retains much of the runoff that sheet flows mauka of the 
highway. When the runoff reaches the highway, it follows existing swales along 
the highway and enters the State Department of Transportation (DOT) drainage 
system at various locations. The DOT drainage system consists of grated inlet 
catch basins and inlet headwall structures which intercept surface runoff along 
the highway shoulder and conveys it under the highway via several drainage 
culverts to allow the runoff to continue downstream. 

3.3 WASTEWATER 
There are no existing wastewater systems on the subject property. The existing 
Olowalu community residences are serviced by independent private wastewater 
facilities. The residences at Kapaiki have individual cesspools. 

3.4 WATER 
The Olowalu area is not serviced by the County of Maui water system, but the 
various existing users on the project site as well as the surrounding existing 
subdivisions are serviced by an existing Public Utilities Commission (P.U.C.) 
regulated private water system operated by the Olowalu Water Company (State 
of Hawaii, Department of Health Public Water System No. 209 and State Well 
No. 4937-02). The existing system includes a well capable of pumping 
approximately 250 gpm and a 500,000 gallon storage tank located above the 
Olowalu Mauka Subdivision. Current demand of the existing system is 
approximately 75,000 gpd. This system also provides fire protection to the 
existing Olowalu Mauka and Makai subdivisions. 

The subject property and surrounding lands are also serviced by an existing 
P.U.C. regulated non-potable water system also operated by the Olowalu Water 
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Company. Non-potable water for the system is provided by an existing stream 
diversion in Olowalu Stream which was previously used by the former plantation 
companies for growing sugar cane in Olowalu. (See Impact on Water Resources 
of the Olowalu Town Project, prepared by Tom Nance Water Resource 
Engineering) 

3.5 ELECTRIC, TELEPHONE AND CABLE TV 
Maui Electric Company has large 69 Kv transmission lines which go over the 
West Maui Mountains delivering electric power from their Maalaea Power station 
to West Maui. These large lines traverse the upper mauka portions of the 
subject property through an existing utility easement. There are overhead 
electrical and telephone lines along Honoapiilani Highway which extend mauka 
to service the existing subdivisions. The area is currently not serviced by local 
cable television service. 

Historically, the previous sugar plantation companies operating in Olowalu had 
utilized water from the Olowalu stream to generate hydro-electricity for various 
plantation needs. This hydro-electric facility has been out of use for several 
decades. 

4.0 ANTICIPATED INFRASTRUCTURE IMPROVEMENTS 

4.1 ROADWAYS 
The Master Plan proposes the realignment of the existing Honoapiilani Highway 
to a more mauka route. Access to the project from the new highway will be via 
two (2) primary access points, as well as a limited right-in/right-out access point. 
The new highway alignment will consist of a 200' wide right-of-way containing 
four lanes with deceleration and acceleration lanes as required. The highway 
will also incorporate O-tums to eliminate the need for signalized intersections at 
the projects access pOints. The existing highway will be preserved and utilized 
as a low speed scenic drive. (See Olowalu Town - Preliminarv Traffic Impact 
Analysis Report, prepared by Roger D. Dyar) 

The project's interior streets will have right-of-way widths between 60 ft. to 20 ft. 
depending on the classification and proposed use, and will be improved to 
standards set forth in the proposed smart code. Streets will be designed to be 
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pedestrian-friendly and accommodate bicycles, therefore accordingly the streets 
will be narrower, slower moving streets, with on-street parking, landscaped 
medians and tree-lined sidewalks. Appropriate striping and signage will be 
installed in accordance with the Department of Public Works standards. Access 
to the existing subdivisions and residences within the project area will continue 
to be provided by means of the proposed roadway system. 

4.2 DRAINAGE 
It is estimated that the post development runoff from the built out project site for 
a 100-year 24-hour design storm will be approximately 1,710 cfs and 
approximately 395 acre-feet of runoff volume, creating an increase of 700 cfs 
and 73 acre-feet of runoff volume. (See Appendix A) 

The project will not involve significant alterations to the existing drainage pattern. 
Runoff from the project site will be collected by various methods, such as curb 
and grated inlet catch basins and conveyed by an underground drainage system 
to onsite retention basins and underground retention systems at various 
locations of the property. The retention basins will generally be located within 
the parks and green space areas throughout the project site and will have a total 
storage volume of approximately 105 acre-feet for surface runoff. The 
development plan proposes approximately 140 acres of green space which 
includes parks, open space, landscape medians and grassed swales along 
roadways, and large lawns at public and civic facilities which could be utilized as 
part of the drainage system. The Master Plan was designed such that 
approximately 15% - 20% of these green areas would be used for storm water 
retention. The proposed total retention basin storage volume of 105 acre-feet 
will accommodate the increase in surface runoff volume due to the proposed 
development as well as reduce the existing surface runoff volume by at least 
10%. The retention basins will be located in areas to minimize direct release 
of surface runoff into downstream properties. Overflow from the retention basins 
will be allowed to continue downstream along the existing drainage patten at no 
greater than pre-development rates therefore will not have an adverse effect to 
downstream properties. 

During development of the individual transects and parcels such as the larger 
parking areas in the commercial zones, additional stormwater retention will be 
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incorporated in the project plan further reducing post development runoff 
continuing downstream. 

The design intent of the development plan will be to utilize the existing 
topography as much as possible and limit the need for extensive grading. 
Development of the project will include implementation of site specific best 
management practices (BMP's) during construction to provide erosion control 
and minimize impacts to downstream properties. Further, Brown and Caldwell 
prepared a project specific Stormwater Quality Enhancement Report which 
describes post construction structural BMP's which will also be implemented to 
improve the quality of stormwater runoff in order to reduce the impact to 
downstream properties due to runoff from the proposed development of the 
project. 

The existing drainageways, including Olowalu Stream, which traverses the 
project site will remain generally in the naturally occurring conditions except at 
road crossings where appropriate sized drainage culverts will be installed to 
allow runoff to continue downstream. The area around the drainageways will be 
graded and vegetated such that it will not have the existing runoff rates 
increased by the addition of runoff from the project improvements. 

The proposed drainage system will be designed in accordance with Chapter 4, 
"Rules for the Design of Storm Drainage Facilities in the County of MauL" 

4.3 WASTEWATER 
The proposed project consisting of 1 ,500 dwelling units, commercial, educational 
facilities and park areas will generate an average dry weather flow of 
approximately 533,000 gallons per day of wastewater (See Olowalu Town 
Wastewater Management Plan, prepared by Brown and Caldwell). The onsite 
wastewater collection system will consist of gravity sewer lines which will collect 
and convey the wastewater to the proposed wastewater treatment plant to be 
constructed at the northern end of the project site. Pump stations may be 
required to service the lower elevations of the project site to pump wastewater 
to the treatment facility. 

The proposed treatment facility will utilize an innovative and advanced treatment 
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process to produce R-1 recycled water. The recycled treated water will be 
pumped back across the project site to a storage tank to distribute the reclaimed 
water to irrigate parks, landscaping, open-space areas, and certain agricultural 
crops throughout the project site. Unutilized recycled water (generated mainly 
during the wet weather periods) will be diverted to a constructed wetland and soil 
aquifer treatment system which will be sized to allow disposal of 100 percent of 
the peak day wet weather flow from the treatment plan. The constructed 
wetland and soil aquifer treatment system will provide additional treatment of the 
recycled water prior to percolation. 

4.4 WATER 
The proposed plan is to expand the existing private water system, in accordance 
with the State of Hawaii, Department of Health standards, to provide the 
necessary domestic and fire flow demands for the project as well as continue to 
service the surrounding area. The average daily potable demand for the 
proposed project is approximately 672,300 gallons per day, which includes the 
new residential and commercial users, as well as the adjacent users on the 
existing water system (See Appendix B). The water system will include the 
existing well adjacent to Olowalu Stream at approximately elevation 350 feet 
which will be one of the sources of water for the system. Currently, the water 
from the well is pumped to the existing 500,000 gallon storage tank located 
above the existing Olowalu Mauka Subdivision. The project will require the 
installation of a second well to meet the increased demand and a third well for 
back-up purposes. A new storage tank will also be constructed near the existing 
storage tank to meet the storage requirements of the project. Distribution lines 
will be installed from the storage tanks throughout the project site to service 
each lot and will also include the installation of fire hydrants at appropriately 
spaced intervals. 

The maximum fire flow demand for the project will be based on the business 
commercial and multi-family portions of the development at 2,000 gallons per 
minute for a 2 hour duration with a maximum fire hydrant spacing of 250 feet. 
County of Maui, Department of Water Supply Standards also requires a 
minimum flow of 500 gallons per minute with 500 foot hydrant spacing for 
agricultural use, 1,000 gallons per minute with 500 foot hydrant spacing for rural 
use, and 1,000 gallons per minute with 350 foot hydrant spacing for single family 
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use. The existing water system includes fire protection to service the existing 
Olowalu Mauka and Makai subdivisions, but there are no eXisting fire hydrants 
within the project perimeter which can provide fire protection for the proposed 
development, therefore all fire protection requirements will be met by the 
expansion of the existing water system within the project boundaries. 

The existing non-potable water system will also be expanded to service the 
proposed project. The system will utilize the existing sources and storage 
facilities as well as include the use of the R-1 water generated by the wastewater 
system to service appropriate areas allowed by the Department of Health 
regulations. Additional storage and distribution lines will be constructed as part 
of the project infrastructure to provide non-potable water throughout the project 
as necessary (See Exhibit 7). 

4.5 ELECTRIC, TELEPHONE AND CABLE TV 
The proposed electrical distribution system for the subject project will be 
extended from the existing facilities along Honoapiilani Highway or the adjacent 
developments. Coordination with the utility companies will be made so the 
system will be able to provide adequate service to the project. 

A significant component of OT's use of integrated Resource Planning is the 
proposal to incorporate the use of renewable energy systems to help generate 
electricity for the project. The conceptual renewable energy plan at this time 
proposes to integrate a combination of several forms of non-fossil fuel energy 
systems, including but not limited to, hydro-power, photovoltaic, wind and solar. 
The Master Plan's natural resource engineers will work with Maui Electric 
Company to insure that the proposed renewable energy systems are designed 
to maintain reliability and high power quality, as well as provide a firm energy 
source to meet OT's energy needs. 

Existing phone services will be expanded, and cable television likely added to 
supply the Master Plan with adequate phone and TV services. 

5.0 SUMMARY 

The proposed project will encompass approximately 636 acres and develop up 
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to 1,500 dwelling units in a combination of agricultural, rural, and urban land 
uses. The proposed project will also include commercial areas, open space and 
conservation areas, educational facilities and other community oriented uses. 

The proposed roadway system to service the area will include a realigned 
Honoapiilani Highway further mauka than the existing highway. The existing 
highway will then be utilized as a minor road as part of the projects 
improvements to service the community on the makai side of the new highway. 
The project will include narrower streets designed to slow vehicle speed and 
increase pedestrian safety. This will also reduce the amount of impervious 
surfaces which reduces storm runoff. 

The project drainage plan will be to construct a comprehensive drainage system 
to collect and convey surface runoff to onsite retention basins and underground 
retention systems at various locations throughout the project site. The proposed 
retention areas will retain the increase in surface runoff due to the development 
of the project as well as reduce the existing surface runoff volume by at least 
10%. Innovative drainage improvements will meet or exceed government 
requirements for storm water runoff quantity and quality to prevent adverse 
impacts to the pristine coastal resources. 

The existing topography across the project site generally provides adequate but 
not excessive slopes for the purposes of roadway and utility design. Therefore 
the design intent will be to utilize the topography as much as possible and limit 
the need for extensive grading. Improvements will conform to the existing 
topography and the natural drainage patterns will be retained to the extent 
practicable. Part of the proposed plan to minimize grading during development 
of the project is to retain the existing topography across the proposed 
agricultural and rural lots , as well as some of the open space and park areas. 
Only the proposed roadways and areas such as for drainage purposes would be 
graded within these land uses. 

All land disturbance greater than one acre or part of a larger common plan of 
development will require a National Pollutant Discharge Elimination System 
(NPDES) permit issued by the State Department of Health. Part of the permit 
application will be to outline the proposed Best Management Practices (BMPs) 
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to minimize erosion and discharge of non-storm water pollutants from continuing 
downstream. BMPs will be implemented to all areas of disturbance during 
construction of the development to provide erosion control and minimize any 
potential impacts. Detailed site specific plans will be prepared as the project 
prepares for development. 

The project will construct an onsite wastewater treatment plant to accommodate 
all of the wastewater produced by the development. The treatment plant will 
produce R-1 quality recycled water which will be utilized throughout the project 
site for irrigation, which will significantly reduce the demand for ground water 
resources ensuring the sustainable use of the water resources. The proposed 
plan will also include a constructed wetland and storage facilities to 
accommodate the R-1 water during wet weather periods. 

The Olowalu area is currently serviced by a private water company which 
provides both potable and non-potable water. The proposed development 
includes the expansion of the existing water systems to service all of the parcels 
to be developed. The proposed expansion includes the development of two 
additional wells and storage tank for the potable system, and a storage tank for 
the non-potable system. These improvements will provide a sufficient and 
reliable water supply to meet all of the potable, non-potable and fire protection 
needs for the proposed project and existing users. 
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EXHIBITS 

1 Location Map 

2 Vicinity Map 

3 Soil Survey Map 

4 Flood Insurance Rate Map 

5 Preliminary Drainage Area Map 

6 Onsite Drainage Area Map 

7 Schematic Water System Map 
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APPENDIX A 
HYDROLOGIC CALCULATIONS 



Hydrologic Calculations 

Purpose: Determine the storage volume required to mitigate the increase in runoff 
due to the proposed improvements for a 100-year, 24-hour storm. See 
attached hydrograph calculations. 

Runoff created by pre-development conditions = 1,010 cfs 
Runoff Volume created by pre-development conditions = 322 acre-feet 

Runoff created by post-developed conditions = 1,710 cfs 
Runoff Volume created by post-development conditions = 395 acre-feet 

Runoff increase due to the development of the project is 700 cfs 
Required storage volume for the project is 73 acre-feet 

Approximately 105 acre-feet of storage is intended to be provided by the onsite retention 
basins located within the proposed green space areas. The proposed total retention 
basin storage volume will accommodate the increase in surface runoff volume due to the 
proposed development as well as reduce the existing surface runoff volume by at least 
10%. 



Page 1 of 1 
Pn'nted: 611312011 

OLOWALU TOWN· TOTAL RUNOFF 

PRE DEVELOPMENT (TOTAL) 

Drainage # Area (acres) S (%) Cn 

1 852 24.38% 73 

2 2788 15.61% 83 

3 565 25.06% 70 

4 184 18.90% 81 

4,389 

100 year - 24 hour Rainfall = 11 inches 

PRE DEVELOPMENT (ONSITE) 

Drainage # Area (acres) S (%) Cn 

636 4.96% 62 

1 185 4.46% 62 

2 180 4.96% 64 

3 251 8.51% 61 

4 20 4.71% 62 

636 

100 year - 24 hour Rainfall = 11 inches 

Q (cfs) 

1,926 

5,609 

1,434 

769 

Q (cfs) 

883 

350 

265 

338 

55 

1,008 

Vol. (acre.-ft.) 

545 

2,038 

327 

132 

3,043 

Vol. (acre.-ft.) 

322 

93 

96 

124 

10 

322 

Runoff_ Ofowafu Town.xfs 
Sht. Total-pre 



Hydrograph Plot 

Hyd. No.1 
AREA 1 (PRE) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 185.00 ac 
= 4.5% 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 349.74 cfs 
= 6 min 
= 62 
= 2690 ft 
= 54.5 min 
= Type I 
= 484 

Total Volume = 4,034,177 cuft 

1 - SCS Runoff -100 Yr - Qp = 349.74 cfs 
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Hydrograph Plot 

Hyd. No.2 
AREA 2 (PRE) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 180.00 ac 
= 5.0% 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 264.62 cfs 
= 6 min 
= 64 
= 6050 ft 
= 93.9 min 
= Type I 
= 484 

Total Volume = 4,162,139 cuft 

2 - SCS Runoff - 100 Yr - Qp = 264.62 cfs 
300 

250 
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Hydrograph Plot 

Hyd. No.3 
AREA 3 (PRE) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 251.00 ac 
= 8.5 % 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 338.01 cfs 
= 6 min 
= 61 
= 7582 ft 
= 93.2 min 
= Type I 
= 484 

Total Volume = 5,410,055 cuft 

3 - SCS Runoff - 100 Yr - Qp = 338.01 cfs 
400 
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Hydrograph Plot 

Hyd. No.4 
AREA 4 (PRE) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 20.00 ac 
= 4.7% 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 55.71 cfs 
= 6 min 
= 62 
= 850 ft 
= 21.2 min 
= Type I 
= 484 

Total Volume = 436,127 cuff 

4 - SCS Runoff -100 Yr - Qp = 55.71 cfs 
60 
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Page 1 of 1 
Printed: 611312011 

OLOWALU TOWN - TOTAL RUNOFF 

POST DEVELOPMENT (TOTAL) 

Drainage # Area (acres) S (%) Cn 

1 852 24.38% 76 

2 2788 15.61% 84 

3 565 25.06% 74 

4 184 18.90% 82 

4,389 

100 year - 24 hour Rainfall = 11 inches 

POST DEVELOPMENT (ONSITE) 

Drainage # Area (acres) S (%) Cn 

636 4.96% 73 

1 185 4.46% 75 

2 180 4.96% 72 

3 251 8.51% 72 

4 20 4.71% 69 

636 

100 year - 24 hour Rainfall = 11 inches 

Q (cfs) 

2,036 

5,683 

1,803 

780 

Q (cfs) 

1,311 

602 

364 

664 

81 

1,711 

Vol. (acre.-ft.) 

574 

2,068 

373 

134 

3,149 

Vol. (acre.-ft.) 

393 

124 

109 

151 

11 

395 

Runoff_ Olowalu Town.x/s 
Sht. Tota/Mpost 



Hydrograph Plot 

Hyd. No.6 
AREA 1 (POST) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 185.00 ac 
= 4.5 % 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 601.70 cfs 
= 6 min 
= 75 
= 2690 ft 
= 38.4 min 
= Type I 
= 484 

Total Volume = 5,410,788 cuft 

6 - SCS Runoff -100 Yr - Qp = 601.70 cfs 
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600+-------~-----4~----_+------~----~ 

-5 o 400+_----_4-------H~----+_----_4------~ 
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Hydrograph Plot 

Hyd. No.7 
AREA 2 (POST) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100yrs 
= 180.00 ac 
= 5.0 % 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 363.73 cfs 
= 6 min 
=72 
= 6050 ft 
= 75.9 min 
= Type I 
= 484 

Total Volume = 4,762.875 cuft 

7 - SCS Runoff - 100 Yr - Qp = 363.73 cfs 
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Hydrograph Plot 

Hyd. No.8 
AREA 3 (POST) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 251.00 ac 
= 8.5% 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 664.00 cfs 
= 6 min 
= 72 
= 4700 ft 
= 47.5 min 
= Type I 
= 484 

Total Volume = 6,578,314 cuft 

8 - SCS Runoff -100 Yr - Qp = 664.00 cfs 
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Hydrograph Plot 

Hyd. No.9 
AREA 4 (POST) 

Hydrograph type 
Storm frequency 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

= SCS Runoff 
= 100 yrs 
= 20.00 ac 
= 4.7% 
= LAG 
= 11.00 in 
= 24 hrs 

Peak discharge 
Time interval 
Curve number 
Hydraulic length 
Time of conc. (Tc) 
Distribution 
Shape factor 

English 

= 80.58 cfs 
= 6 min 
= 69 
= 850 ft 
= 17.6 min 
= Type I 
= 484 

Total Volume = 475,877 cuft 

9 - SCS Runoff - 100 Yr - Qp = 80.58 cfs 
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APPENDIX B 
WATER DEMAND CALCULATIONS 



POTABLE WATER DEMAND CALCULATIONS 

Project Data: 
900 Single Family Residential Units, including Rural (223 acres) 
580 Multi Family Residential Units (70 acres) 
20 Agriculture Units (32 acres) 
24 acres Commercial 
75 acres Open Space/Parks 
25 acres Public/Quasi-Public 

Domestic Consumption Guidelines: 
Single Family Residential = 550 gallons/unit (w/o non-potable service) or 

= 275 gallons/unit (w/ non-potable service) 
Multi Family Residential = 400 gallons/unit (w/o non-potable service) or 

Agriculture 
Commercial 
Open Space/Parks 
Public/Quasi-Public 

= 225 gallons/unit (w/ non-potable service) 
= 275 gallons/unit (w/ non-potable service) 
= 1,200 gallons/acre (w/ non-potable service) 
= 250 gallons/acre (w/ non-potable service) 
= 1,200 gallons/acre (w/ non-potable service) 

Average Daily Demand (ADD) = 
Single Family Residential = 550 x 400 units = 220,000 gallons 

= 275 x 500 units = 137,500 gallons 
Multi Family Residential 

Agriculture 
Commercial 
Open Space/Parks 
Public/Quasi-Public 
Existing Users 

= 400 x 150 units = 60,000 gallons 
= 225 x 430 units = 96,750 gallons 
= 275 x 20 units = 5,500 gallons 
= 1,200 x 24 acres = 28,800 gallons 
= 250 x 75 acres = 18,750 gallons 
= 1,200 x 25 acres = 30,000 gallons 
= 75,000 gallons 

Total Average Daily Demand = 672,300 gpd 
Max. Daily Demand (1.5 x ADD) = 1.5 x 672,300 = 1,008,450 gpd 

Max. Fire Flow = 1,000 gpm (Single Family & Rural) 
500 gpm (Agriculture) 

2,000 gpm (Multi Family, Commercial) 



REFERENCES 

A. Soil Survey of Islands of Kauai. Oahu, Maui. Molokai and Lanai. State of 
Hawaii, prepared by U,S. Department of Agriculture, Soil Conservation 
Service, August, 1972. 

B. Erosion and Sediment Control Guide for Hawaii, prepared by U,S. 
Department of Agriculture, Soil Conservation Service, March, 1981, 

C. Rainfall-Frequency Atlas of the Hawaiian Islands, Technical Paper No, 43, 
U,S. Department of Commerce, Weather Bureau, 1962. 

D. Flood Insurance Rate Maps of the County of Maui, Sept. 29, 2009 

E. Chapter 4, Rules for the Design of Storm Drainage Facilities in the 
County of Maui, prepared by the Department of Public Works and Waste 
Management, County of Maui, 1995, 

F. Water System Standards, Department of Water Supply, County of Maui, 
2002. 

G. Olowalu Town - Preliminarv Traffic Impact Analysis Report, prepared by 
Roger D. Dyar, P,E" September 16, 2011, 

H. Olowalu Town Wastewater Management Plan, prepared by Brown and 
Caldwell, June 2011, 

I. Impact on Water Resources of the Olowalu Town Project, prepared by 
Tom Nance Water Resource Engineering, August 2011. 

J. Olowalu Town Stormwater Quality Enhancements, prepared by Brown 
and Caldwell, October 2011. 



APPENDIX B-1. 

Stormwater Quality 
Enhancements 



Olowalu Town 
Stormwater Quality 

Enhancements 
Prepared for 

Olowalu Town LLC 
Wailuku, HI 

October 2011 



Signature 

Olowalu Town 
Stormwater Quality Enhancements 

Prepared for 
Olowalu Town LLC, Wailuku, HI 

October 2011 

THIS WORK WAS PREPARED BY ME OR UNDER MY SUPERVISION 

BrOWnN<D 
Caldwell 

1955 Main Street, Suite 200 

Wailuku, Maui, HI 96793 

April 30, 2012 
Expiration Date of License 



Table of Contents 
List of Figures ..................................................................................................................................................... iii 

List of Tables ...................................................................................................................................................... iii 

List of Abbreviations .......................................................................................................................................... iv 
1. Introduction ............................................................................................................................................... 1-1 

1.1 Olowalu Town Master Plan ............................................................................................................ 1-1 
1.2 Stormwater Quality Management ................................................................................................. 1-2 
1.3 Report Organization ....................................................................................................................... 1-2 

2. Residential BMPs ..................................................................................................................................... 2-1 
2.1 Bio-Retention Rain Gardens .......................................................................................................... 2·1 
2.2 Rain Barrels and Rain Tanks ......................................................................................................... 2-5 
2.3 Subsurface Tanks .......................................................................................................................... 2-6 

3. Commercial and Public Facility BMPs ..................................................................................................... 3-1 
3.1 Vegetated Roofs ............................................................................................................................. 3.1 
3.2 Permeable Paving .......................................................................................................................... 3-2 
3.3 Subsurface Chamber Stormwater Management Systems .......................................................... 3-3 
3.4 Hydrodynamic Devices ................................................................................................................... 3-3 
3.5 Rain Gardens and Subsurface Tanks ........................................................................................... 3·3 

4. Green Space/Recreational Area BMPs ................................................................................................... 4-1 
4.1 Reinforced Turf Surfaces ............................................................................................................... 4-1 
4.2 Infiltration Trenches ....................................................................................................................... 4-1 

5. Conclusions ............................................................................................................................................... 5-1 
6. Limitations ................................................................................................................................................ 6·1 

References .................................................................................................................................................. REF-1 

ii 

Olowalu Storrnw8tt'[ FI\i4L.docx 



Olowalu Town Stormwater Quality Enhancements Table of Contents 

List of Figures 
Figure 2-1. A bio-retention rain garden ......................................................................................................... 2-2 

Figure 2-2. Schematic of a bio-retention rain garden .................................................................................. 2-2 

Figure 2-3. Vegetated swale .......................................................................................................................... 2-3 

Figure 2-4. Grassy swale ............................................................................................................................... 2-3 

Figure 2-5. Rain barrel receiving water from a roof gutter system ............................................................. 2-5 

Figure 2-6. Schematic of a subsurface tank ................................................................................................ 2-6 

Figure 3-1. Vegetated roof schematic diagram ............................................................................................ 3-1 

Figure 3-2. An application of permeable paving .......................................................................................... 3-2 

Figure 3-3. Subsurface chambers under a parking lot ................................................................................ 3-3 

Figure 4-1. Illustration of a reinforced turf surface ...................................................................................... 4-1 

Figure 4-2. Cross section of an infiltration trench ....................................................................................... 4-2 

List of Tables 
Table 2-1. Potential Native Plants for Bio-Retention Rain Gardens (Partial List) ...................................... 2-4 

Table 3-1. Potential Native Plants for Vegetated Roofs (partial List) ......................................................... 3-2 

Table 5-1. Stormwater BMPs for Olowalu Town ........................................................................................... 5-1 

Brown,"<oCaldwell iii 



Olowalu Town Stormwater Quality Enhancements Table of Contents 

List of Abbreviations 

BMPs 

DOH 

LEED ND 

O&M 

USBR 

Best management practices 

State of Hawaii Department of Health 

Leadership in Energy and Environmental Design for Neighborhood Development 

Operation and maintenance 

United States Bureau of Reclamation 

Olo,~alu Storm'..rater FJN4.L.d(JI;~ 

iv 



Section 1 

Introduction 
1.1 Olowalu Town Master Plan 
The Olowalu Town Master Plan is proposing to re-establish the once thriving village of Olowalu, located 
on the west side of the island of Maui. The subject property encompasses the lower coastal reaches of 
Olowalu ahupuaa; between the base of the south-west facing slopes of the West Maui Mountains and 
the shoreline of Olowalu. Olowalu Town will be a small-scale and mixed-use community designed to be a 
pedestrian-friendly community which will allow residents to live within walking distance of corner stores, 
schools, parks, employment opportunities, community centers, beaches, and social and civic resources, 
ultimately reducing reliance on automobiles. The Master Plan is guided by values and principles of 
sustainability by balancing the needs of Maui's growing population; yet maintaining and respecting our 
cultural, historical and natural resources. 

At final build-out, Olowalu Town will consists of approximately 1,500 residential dwelling units to be built 
concurrent with appropriate infrastructure in phases spread out over a period of approximately 10 years. 
There will be a wide variety of single-family and multi-family dwelling types, including houses, 
apartments, live-work units, cottages, rural homes and farmsteads, to be offered at a wide-range of 
income levels, including both rental and fee-ownership. A substantial portion of the homes are planned 
for much-needed affordable housing and senior living. 

The design of Olowalu Town incorporates smart growth and the sustainable land use principles of New 
Urbanism. As a result, Olowalu Town's spatial layout of land uses, varying density, connective 
transportation, parks/greenways, civic/social facilities, housing, employment and other land uses are 
balanced to create a mixed-use community. Neighborhood town centers provide economic sustainability 
with a range of business and employment opportunities. Olowalu Town is also designed to meet the 
certification requirements of Leadership in Energy and Environmental Design for Neighborhood 
Development (LEED ND). As such, the Master Plan will be built using strategies aimed at improving 
performance in regards to energy savings, water efficiency, reducing C02 emiSSions, improved indoor 
environmental quality, and stewardship of resources and sensitivity to their impacts. 

Olowalu Town's proposed infrastructure improvements will be constructed concurrently with the project 
and will incorporate innovative, efficient, and sustainable technology to minimize adverse impacts upon 
the natural environment. Olowalu Town's Transportation system includes the relocation of the existing 
high speed/high volume Honoapiilani highway away from coastal resources to a new mauka alignment, 
which will be designed to accommodate mass transit or light rail, if needed in future. The existing 
highway corridor with monkey-pod trees will be preserved and converted to low speed/low volume 
coastal roadway. The project includes an internal roadway network, as well as an assortment of 
interconnected greenways and bikeways that link the community and supports overall well-being and 
health of residents; reducing dependency on automobiles. 

Additionally, other infrastructure system improvements will require an expansion of both the existing 
potable and non-potable water system, the likely addition of a second ground water well to supplement 
the existing well; and an extensive drainage system to capture storm-water runoff. 

Brown".oCaldwell 1-1 

Olowalu Stormwater FI~t\L.doc~ 



Qlowalu Town Stormwater Quality Enhancements Section 1 

1.2 Stormwater Quality Management 
Traditional approaches to development have affected the environment of the islands. Impervious 
surfaces (e.g., pavement, structures) reduce rainfall infiltration and increase stormwater runoff. 
Stormwater runoff carries sediment and pollutants that impact the near-shore coastal waters. Olowalu 
Town's location adjacent to one of the most significant, accessible coral reef systems on the island of 
Maui dictates that stormwater quality management best management practices (BMPs) be 
implemented. 

The United States Bureau of Reclamation (USBR) partnered with the State of Hawaii, Department of 
Land and Natural Resources, Commission on Water Resource Management to produce the guidance 
document "A Handbook for Stormwater Reclamation and Reuse Best Management Practices in Hawaii" 
that describes BMPs that can be implemented to reduce the amount of stormwater runoff from a 
development and improve the quality of the runoff that occurs (USBR, December 2008). The publication 
is available online at: 

http://hawaii.gov/dlnr/cwrm/planning/hsrar ha nd book. pdf 

The BMPs outlined in the guidance document were reviewed for applicability to Olowalu Town, and the 
measures considered most-suitable for the project are presented in this report. 

1.3 Report Organization 
Section 2 presents BMPs that are applicable to residential areas. Section 3 summarizes BMPs for 
commercial and public facilities. BMPs for green space and recreational sites are discussed in Section 
4. Conclusions are presented in Section 5. 
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Section 2 

Residential 8M Ps 
The most effective stormwater management techniques are practiced at the source of runoff. 
Stormwater management at the individual home level offers some of the lowest cost and simplest 
methods to reduce stormwater runoff and improve stormwater quality. Individual homes include single 
family residences and multi-family residential units. These techniques have the following benefits: 

Reducing water bills. 
Reducing the size of or eliminating the need for stormwater ponds. 
Reducing stormwater infrastructure capital and operation and maintenance (O&M) costs. 
Protecting downstream areas from flooding, erosion, and sedimentation. 
Protecting downstream water quality. 
Increasing the quantity and quality of groundwater recharge. 

Practices and technologies that could be implemented at single-family and multi-family residential 
parcels include bio-retention rain gardens, rain barrels and rain tanks, and subsurface tanks. 

2.1 Bio-Retention Rain Gardens 
Rain gardens consist of shallow depressions, which are typically underlain with a gravel layer, planted 
with native vegetation and sized to capture and treat a specified amount of runoff volume from an 
impervious surface. Home builders can design lawns to function as total treatment systems by providing 
vegetated forebays with recessed portions of the lawn acting as the rain garden. Depending on the 
design, the runoff can undergo sedimentation, filtration, adsorption, phytoremediation, 
evapotranspiration, and infiltration. They can be configured for treatment only or for both flow control 
and treatment. Figure 2-1 is a photograph of a typical rain garden. Figure 2-2 depicts the typical 
components of a rain garden. Rain gardens can also take to form of vegetated swales or grassy swales, 
as illustrated in Figures 2-3 and 2-4, respectively. The University of Hawaii has identified native plants 
that could be suitable for bio-retention rain gardens. Table 2-1 is a partial list of some candidate 
species. 
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Bacopa monnieri 

Carex wahuensis 

Dianella sandwichensis 

Gossypium tomentosum 

He/iotropum anoma/um vaf. argenteum 

Heterpogon contortus 

Ipomoea imperati 

Ipomoea pescaprae 

Mariscus javanicus 

Ostomeles anthyllidifolia 

Plumbago zeyfanica 

$esbania tomentosa 

'ae 'ae 

maka/oa 

ukillk/ 

ma'o 

hinahina 

piligrass 

hunakai 

pohuehue 

ahuawa 

ufei 

'ilie 'e 

'oha! --------------------
Source: Cabugos, et.al., 2007 

Properly designed rain gardens can be highly effective at reducing runoff and removing contaminants, 
including metals, suspended solids, carbon, phosphorus, ammonia, and nitrogen. 
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2.2 Rain Barrels and Rain Tanks 
A rain barrel or above-ground tank is intended to capture stormwater runoff that is generated from roofs 
or other elevated surfaces. They may be used individually or in tandem, and can be used for irrigation 
supply. Figure 2-5 is an example of a rain barrel. 

Figure 2-5. Rain barrel receiving water from a roof gutter system 

Typical rain barrel sizes range from 30 to 80 gallons. One inch of rain falling on 1,000 square feet of 
roof will produce approximately 600 gallons of runoff, therefore rain barrels are best used in conjunction 
with rain gardens so that rain barrel overflow does not run off the site. 
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2.3 Subsurface Tanks 
Subsuriace tanks can range from standard cylindrical tanks to component systems that can be 
constructed to suit site characteristics. Component tanks can be made from interlocking concrete or 
periorated plastic blocks of various dimensions. The assembled blocks can be wrapped in an 
impervious liner to harvest rain water and retain rainwater for later use. Subsuriace tanks can be 
constructed with or without a liner, the latter allowing for infiltration. Subsuriace tanks are typically 
connected to a pre-treatment system to prevent fouling and/or to improve the water quality for reuse or 
discharge. Figure 2-6 is an illustration of a subsuriace tank system. Water must be pumped from the 
tank for irrigation reuse, making subsuriace tanks more complex to operate and maintain than above-
ground rain barrels. For this reason subsuriace tanks are more-appropriate for implementation at multi-
family housing complexes with common landscaping. 

Figure 2-6. Schematic of a subsuriace tank 
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Section 3 

Commercial and Public Facility 
BMPs 
Practices and technologies that can be applied at the commercial properties and public facilities within 
Olowalu Town include vegetated roofs, permeable paving, subsurface chambers, hydrodynamic devices, 
rain gardens, and subsurface tanks. The BMPs that were presented in the previous section can also be 
applied at commercial properties and public facilities. 

3.1 Vegetated Roofs 
Vegetated roofs consist of roofing material that includes media on which drought-tolerant native 
vegetation grows. The vegetation and growth media act to intercept and store rainfall. Thirty to 100 
percent of the potential runoff can be stored, depending on size of the storm event. The retained 
stormwater percolates through the media, effectively increasing the time of concentration of the runoff. 
Figure 3-1 is a schematic diagram of a vegetated roof. A partial listing of some drought-tolerant native 
plant species that could potentially be used on a vegetated roof is provided in Table 3-1. 

GROWING MEDIUM 

FILTER FABRIC 
DRAINAGe LAyeR 
(as needed) 

WATERPROOF 
MEMBRANE 

_ R.OOT BARRIER 
(us needed) 

Figure 3-1. Vegetated roof schematic diagram 

3·1 



Olowalu Town Stormwater Quality Enhancements Section 3 

8acopa monnied 

Carex wahuensis 

Gossypium tomentosum 

Heliotropum anomalum var. argenteum 

Heterpogon contortus 

Ipomoea imperati 

Ipomoea pescaprae 

Madscus javanicus 

Ostomeles antflyl/ldifolla 

Plumbago zey/anlca 

Scaevola sedcea 

Sesbanla tomentosa 

Sesuvlum portulacastmm 

Sida fallax 

Wilkstroemla uva u~i 

Source: Cabugos, et.al., 2007 

3.2 Permeable Paving 

'ae 'ae 
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piligrass 
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ule/ 

'i1/e'e 

beach naupaka 

'ohal 

'akullkull 

Illma papa 

akia 

Permeable paving is designed to allow stormwater to infiltrate through the pavement structure. The 
pavement structure can consist of porous asphalt, porous concrete, interlocking blocks, or plastic grid 
systems. A uniformly·graded stone bed is laid underneath the permeable pavement. The stone bed 
provides temporary storage until stormwater can infiltrate into the un-compacted soil layers below. 
Under-drains can also be incorporated as required or desired. Figure 3·2 is an example application of 
permeable paving. 

Figure 3-2. An application of permeable paving 
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3.3 Subsurface Chamber Storm water Management Systems 
Subsurface chamber systems are designed to function as stormwater detention, retention, infiltration 
and/or first-flush storage. These component systems come in dimensions that make them easy to 
configure for most sites. Their shape makes them durable and able to be placed under roads and 
parking lots with adequate cover. Concrete chambers are an alternative that can also be used with 
minimal cover requirements. Figure 3-3 is an illustration of a subsurface chamber stormwater 
management system installed under a parking lot. 

Figure 3-3. Subsurface chambers under a parking lot 

3.4 Hydrodynamic Devices 
Hydrodynamic devices rely on the energy and velocity of stormwater flow to remove sediment, debris, 
floatables and oil. Hydrodynamic devices function to improve the quality of stormwater that flows 
through the stormwater system before it is discharged to the receiving waters. 

One configuration utilizes baffles and chambers to rotate the flow and create a vortex, which causes the 
heavier elements in the flow to collect in the center of the chamber. These systems can also incorporate 
weirs and orifices to further reduce the velocity of the flow to allow finer sediments to settle out and trap 
material lighter than water (e.g. oil). Another configuration uses baffles and weirs to lengthen the flow 
path and reduce the velocity of the storm flow through the system. These configurations allow sediment 
to settle and trap material lighter than water. 

Hydrodynamic devices are typically installed below grade, making them especially suited for urban area 
and stormwater hotspots like gas stations islands, equipment storage aprons, and vehicle maintenance 
areas. 

3.5 Rain Gardens and Subsurface Tanks 
Bio-retention rain gardens and subsurface tanks (described in the previous section) are BMPs that are 
also suitable for implementation at commercial properties and public facilities. 
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Section 4 

Green Space/Recreational Area 
BMPs 
Green space and recreational areas offer opportunities to manage stormwater by using portions of the 
areas as detention basins and stormwater infiltration areas. These areas offer opportunities to 
attenuate stormwater quality and quantity as well as provide for reclamation and reuse. 

Practices and technologies discussed for green space and recreational areas are reinforced turf surfaces 
and infiltration trenches. The BMPs that were presented in the previous sections can also be applied to 
green space and recreational areas. 

4.1 Reinforced Turf Surfaces 
Installation of reinforced turf surfaces helps to maintain higher stormwater percolation rates, and 
therefore less stormwater runoff. Reinforced turf surfaces are high-density polyethylene grid structures 
designed to house turf grass similar to those used for permeable paving. The grass reinforcement 
structure distributes loads from pedestrian and vehicle traffic to the base course. The individual cells in 
the grass pavers minimize grass and root compaction maintaining its infiltration capability. Figure 4-1 is 
an illustration of a reinforced turf surface. 

Figure 4-1. Illustration of a reinforced turf surface 

4.2 Infiltration Trenches 
Typical vadose zone infiltration trenches are wider than they are deep, and therefore are not considered 
injection wells by the Hawaii Department of Health (DOH). The trenches are backfilled with porous 
media. Water may enter at one end into a perforated pipe for distribution along the length of the trench 
or a riser pipe that allows water to enter at the bottom of the trench to prevent air entrainment. Figure 4-
2 is an illustration of an infiltration trench. A disadvantage of infiltration trenches is that they cannot be 
backwashed and a severely clogged trench is ineffective. Therefore, reliable pretreatment is considered 
essential to maintaining the performance. Since vadose zone infiltration trenches allow for percolation 
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of water through the vadose lone, water quality improvements commonly associated with soil-aquifer 
treatment can be expected. 

Brown-Caldwell 
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Figure 4-2. Cross section of an infiltration trench 
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Conclusions 
Olowalu Town's location adjacent to one of the most significant, accessible coral reef systems on the 
island of Maui dictates that stormwater quality BMPs be aggressively implemented to: 

• Increase the volume of stormwater that infiltrates into the soil. 
• Reuse stormwater where feasible. 
• Improve the quality of stormwater that does run off. 

The BMPs presented in this report will support these goals. Olowalu Town will develop stormwater BMP 
guidance documents for use by the designers of residential, commercial, public, and green 
space/recreational facilities within the community. Table 5-1 summarizes the stormwater quality BMPs 
for Olowalu Town and the areas of the community where they will be implemented. 

Table 5-1. Stormwater BMPs for OlowaluTown 

Applicable Olowalu Town Parcels ._-_. 
~--""" --,,_."--.-- --~ - - - --,----- -- " 

Residential Public I Green Spacej 
BMP Single Family Multi-Family Commercial Facilities I Recreational 

--
Bio-retentlon raIn gardens • • • • • 
Rain barrels and rain tanks • ---'"" .. ,,'-"'---- .. ----------"'"-'"-""--~"-"- -- "--'""-" -
Subsurface tanks • • • , • 
Vegetated roofs • • 

" ---

I 
! 

"i-----"·""------
Permeable paving • , • ! • _._--- --- --[-------1-----"--- ------- - ---,-"" 

Subsurface chamber stonnwater management systems • • .! • I-.--r- " -- --- - --------

Hydrodynamic devices • 
Reinforced turf surfaces • 
Infiltration trenches • 
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Section 6 

Limitations 
This document was prepared solely for Olowalu Town, LLC in accordance with professional standards at 
the time the services were performed and in accordance with the contract between Olowalu Town, LLC 
and Brown and Caldwell dated September 30, 2010. This document is governed by the specific scope of 
work authorized by Olowalu Town, LLC; it is not intended to be relied upon by any other party except for 
regulatory authorities contemplated by the scope of work. We have relied on information or instructions 
provided by Olowalu Town, LLC and other parties and, unless otherwise expressly indicated, have made 
no independent investigation as to the validity, completeness, or accuracy of such information. 
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Introduction 

The proposed Olowalu Town Master Plan project would create a new residential community on 

635 acres in Olowalu, West Maui (refer to the land use plan on Figure 1). At full build-out, the community 

would consist of up to 1500 residential units and related commercial, public, park, and open space land 

uses. Figure 2 identifies the land areas that would require a State District boundary amendment from 

agriculture to urban and rural in order to develop the project. The objective of this report is to quantify 

and assess the project's potential impact on water resources. 

Project Infrastructure That Will Impact Water Resources 

Potable Water System. The potable water system run by Olowalu Water Company, Inc. (OWC) 

has been designated by the State Department of Health as Public Water System No. 209. The water 

system presently supplies the 14-lot Olowalu Agricultural Subdivision, the five-lot Olowalu Makai 

Subdivision, Kapaiki Village, Olowalu General Store, and a number of other users within Olowalu. The 

system consists of one well (State No. 4936-01) at 205-foot elevation which is outfitted with a 250 GPM 

pump, a 0.50-million gallon (MG) storage tank with a 385-foot spillway, and distribution system piping. As 

shown on Figure 3, year-round average supply for PWS 209 has varied between 0.04 and 0.06 million 

gallons per day (MGD) over the four-year period from January 2007 through December 2010. 

All of the Olowalu Town Master Plan project site is within the service area of PWS 209. Required 

expansion of the system to supply the Olowalu Town Master Plan project will be done incrementally and 

will ultimately include: 

• Replacing the existing 250 GPM pump in Well 4936-01 with a unit of larger capacity on the order 

of 400 GPM; 

• Constructing two more wells of similar (400 GPM) capacity, one of which will serve as standby; 

• Adding additional reservoir storage next to the 0.50 MG tank, possibly of 0.50 or 1.0 MG size 

depending on actual water use; and 

• Expansion of the existing distribution pipe network, including hydrants for fire protection. 

Non-Potable Irrigation System. OWC also operates and maintains an existing non-potable 

irrigation system which serves ongoing agricultural and landscape irrigation in the project area. It 

consists of a diversion from Olowalu Stream at 502-foot elevation, a 1.1-mile long conveyance ditch and 

tunnel system, and a main open storage reservoir at about 360-foot elevation. The low head diversion 

dam on Olowalu Stream and the conveyance ditch system, referred to as Olowalu Ditch, was installed by 

Pioneer Mill Company sometime prior to 1911. The open reservOir, which has an impervious liner and 

was also installed by Pioneer Mill, is of more recent vintage. The system also has three other lower 

elevation and unlined reservoirs, one of which is still in use. 
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Historically, the ditch system has averaged four to five MGD and daily flows have rarely dropped 

below two MGD. With proper maintenance, including cleaning of sediment and debris and repairing of 

leaks, the ditch system should be able to accommodate the additional non-potable irrigation requirements 

of the Olowalu Town project. However, there are also two existing skimming wells within the project site. 

One is identified as State Well No. 4937-01. It is also known as the Olowalu Shaft and Pump N. It was 

previously used by Pioneer Mill, but is currently unused and is available as a back up source of slightly 

brackish non-potable supply. The other onsite skimming well, State Well 4837-01 (the 0 Pump), is also 

unused and available. 

Wastewater Treatment, Reuse, and Disposal. A membrane bioreactor (MBR) treatment plant will 

be constructed onsite to treat project-generated wastewater to R-1 (tertiary) quality. Most of the treated 

effluent will be reused for the project's irrigation. About 100 acres within the project have been identified 

for this irrigation reuse. Early in the project's development and possibly on a seasonal basis at full build 

out, the non-potable irrigation system will provide supplemental supply to the 1 OO-acre area. In wet 

periods when there is an excess of R-1 treated effluent, the excess will pass through a two-acre 

constructed wetlands and the effluent from the wetlands will be disposed of in a large (4.7-acre) leach 

field. 

Drainage System. The project site is crossed by Olowalu Stream and several other, much 

smaller and unnamed normally dry gulches. Due to the impervious surfaces that would be created, 

development of the Olowalu Town project would increase the peak rate of surface runoff and the runoff 

volume. The intent of the project's drainage system is to provide sufficient volume in onsite retention 

basins so that the peak runoff rates and volumes for a 100-year, 24-hour design storm will not be 

increased over existing conditions. By providing these retention volumes, runoff rates and volumes for 

lesser storms from the project site are likely to be less than for existing conditions. 

Hydro-Geologic Description of the Project Site 

Overview of the Olowalu Watershed. The Olowalu watershed, which extends inland to the 

mountain crest above 4000-foot elevation, encompasses 5.05 square miles. Above 400-foot elevation, 

the exposed valley walls are deeply eroded Wailuku series basalts with numerous intruded dikes. Below 

400-foot elevation, the land is covered with alluvium washed down by Olowalu Stream to form the fan-

shaped coastal area. A prominent protrusion through the alluvium is Puu Kilea. It was formed by a more 

recent, Lahaina series eruption, but its flow lavas, if any, are buried under the alluvium. Notably, all of the 

Olowalu Town project site, as well as the existing Olowalu Agricultural Subdivision, are on the alluvium. 

At the inland edge of watershed, rainfall averages about 200 inches per year. However, it rapidly 

drops off moving makai and is typically less than 20 inches a year across the project site. 
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Olowalu Stream and Ditch Flow. Despite the watershed's relatively small size and modest rainfall 

on its lower half, its streamflow is highly productive and perennial down to 200-foot elevation. Sometime 

prior to 1911, Pioneer Mill installed two ditch diversions for hydropower, sugarcane irrigation, and potable 

consumption in Olowalu camp. The upper diversion was created by the construction of a low head, 

boulder and concrete dam across the stream at 520-foot elevation. This diversion captures essentially all 

of the stream's base flow at that point. The U.S. Geological Survey (USGS), with assistance from 

Pioneer Mill personnel, measured the flow diverted into the ditch from 1911 to 1967. This measurement, 

essentially a depiction of the stream's base flow at 520-foot elevation, was remarkably consistent: 

• Figure 4 is a plot of daily ditch flowrates over the 56-year period of record. Average flowrate over 
this period was 4.8 MGD. Some of the days when recorded flowrates were less than 2.0 MGD 

were the result of shutdowns for maintenance rather than actual low flows. 

• Figure 5 is the duration-discharge curve for the 56 years of record, again showing the consistency 

of the ditch flow. Daily flowrates greater than 2.0 MGD occurred on 98 percent of the days. 

• As shown by the high silica concentrations in samples of the stream and ditch taken on July ii, 

2010 during an extended dry period, flow in the stream at the point of diversion is primarily 

groundwater discharged from high level, dike confined compartments (refer to Table 1). This 

explains the consistency of the stream's base flow captured at the ditch diversion. 

It should be noted that West Maui Land Company Inc. has resumed measurement of the flow 

diverted into the Olowalu Ditch, albeit at a location further from the point of diversion than previously 

measured by Pioneer Mill and the USGS. Over the four-year period ending in December 2010, the ditch 

flowrate averaged 3.5 MGD. This is less than the 4.8 MGD average over the 1911 to 1967 period. Some 

of this difference is attributable to the dry recent period. However, ditch maintenance and leakage 

between the point of diversion and the location of current flowrate measurements are also contributing 

factors. 

On low flow days such as observed on June 11 and 26, 2010, the upper ditch diversion captures 

all of the stream's flow. Except for minor seepage around and beneath the low head diversion dam, the 

streambed immediately downgradient is dry. However, within 100 yards, streamflow emerges and 

gradually gains in magnitude down to about 215-foot elevation, a distance of over a mile. At this lower 

location, Pioneer Mill installed a second ditch diversion. Although it is not known which of the two ditch 

diversions was installed first, notes in a 1911 USGS publication indicate that both diversions were being 

used at that time. However, the lower one, with obviously less yield, appears to have been abandoned 

sometime before the mid-1950s. The lower diversion dam, similar in structure to the upper one, has been 

destroyed by past storms. As observed on June 11 and 26, 2010, the stream's flowrate at the lower 

diversion structure was on the order of 15 to 20 percent of the flowrate at the upper diversion. Also, the 
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Table 1 

Water Quality of Samples From Olowalu Wells and Olowalu Stream 

Forms of Nitrogen Forms of Phosphorus 

Sample Location Sample Date N03 NH4 P04 
Silica Salinity 

DON TN DOP TP 
(~M ) (PPT) 

(~M ) (~M ) (~M ) (~M ) (~M ) (~M ) ( IJM ) 

Olowalu-Elua Well 6-11-10 4.00 0.90 16.70 21.60 0.70 1.60 2.30 760 0.175 

Olowalu-Elua Well 6-09-11 7.60 39.40 12.50 59.40 0.64 1.36 2.00 726 0.183 

Olowalu Shaft - Pump N 6-11-10 34.40 2.10 2.80 39.30 3.30 1.70 5.00 844 0.294 

Olowalu Stream at 520' 6-11-10 0.40 0.80 20.20 21.40 0.60 1.70 2.30 721 0.160 

Olowalu Stream at 210' 6-11-10 0.20 0.80 22.40 23.40 0.40 1.50 1.90 698 0.177 
~- - _ .. - -- - ~-- - '--..... _---- ------ ,---- -- - ---- ------------ ._ ... -

Notes: 1. Samples collected by Tom Nance ofTNWRE Inc. 
2. Water quality analyses by Marine Analytical Specialists. 
3. The symbol ~M stands for micro-molar. To convert IJM to milligrams per liter (mgll), multiply by the atomic weight and 

divide by 1000. 

o~10-21 I 19 Sept-11 



water chemistry at the lower site was essentially identical to the upper one (Table 1), indicating that the 

water that had emerged into the stream was probably discharged from high level groundwater 

compartments. 

Over a distance of a few hundred yards downstream of the lower diversion, all of the dry-period 

streamflow disappears into the streambed of boulders and alluvium. The USGS maintained a stream 

gaging station a little further makai where the stream is normally dry. Flowrates over the 1963 to 1967 

common record period at the USGS' upper ditch and lower stream gages are illustrated on Figure 6. That 

record and the comparative duration-discharge curves on Figure 7 demonstrate that streamflow at the 

USGS gaging site is almost entirely freshets. There was no flow on 80 percent of the days. Streamflow 

reaches the shoreline to discharge into the marine environment, a distance of 4,000 feet from the USGS 

stream gage, on an even fewer number of days. 

Groundwater Occurrence. In addition to the indicators of groundwater occurrence as discharge 

into Olowalu Stream, information on groundwater occurrence is provided by: 

• Results of two high elevation development tunnels further back in Olowalu Valley (Well Nos. 

5035-01 and 5134-01); 

• Numerous mapped dikes [Plate 1 of Stearns & MacDonald, 1942 and Sheet 7 of Sherrod et al. 

(2007)]; 

• Pumpage records in Hatton (1976) of Pioneer Mill's Shafts "N" and "0" (Well Nos. 4937-01 and 

4837 -01, respectively) which tap basal groundwater; and 

• Results of the Olowalu Elua Well (No. 4936-01) which was developed in 1999 and is the source 

of potable supply for PWS 209. 

The lower of the two high elevation development tunnels was dug by Pioneer Mill in 1912 at 

elevation 775 feet and on the north side of the stream channel. Although located in an area of numerous 

dikes, it produced no flow (page 213 of Stearns & MacDonald, 1942). No other information on this tunnel 

is available. The upper tunnel is far back in the valley at 171 O-foot elevation. The 3000-foot long tunnel 

produced only a modest flow (100,000 GPD), probably intercepting groundwater that otherwise would 

have discharged into the stream. 

The two wells that tap basal groundwater on the property were developed by Pioneer Mill in 1905 

(Well 4837-01, the "0" Pump) and 1933 (Well 4937-01, the "N" Pump). The older Well 4837-01 has four 

horizontal development tunnels and seven drilled wells in the tunnels. The more recent Well 4937-01 has 

one, 230-foot long horizontal development tunnel. Large capacity pumps were installed in both wells. 

Increased use in the 1970s caused significant salinity increases in both wells. At more modest rates of 

use, on the order of 1.0 MGD, both wells are capable of producing slightly brackish water suitable for 

supplemental irrigation use. 
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Results of the Olowalu-Elua well, the sole drinking water source for PWS 209, are worthy of 

further discussion. It was initially assumed to tap into basal groundwater, but in retrospect, that may not 

actually be the case: 

• Its water level is about two feet higher than Well 4937-01, an anomalous difference for basal 

groundwater over the relatively short distance between the wells. 

• The driller reported that there was no water in the borehole until drilling reached 10 feet below 

sea level [Well Completion Report on file at the State Commission on Water Resource 

Management (CWRM)J. 

• Its semi-diurnal water level variations are barometric rather than tidal. 

• Its very low and unchanging salinity in response to pumping (chlorides of 20 MG/L) are 

anomalous for basal groundwater at this location, particularly in comparison to basal Well 4937-

01. 

• Its water chemistry, at least for the limited number of parameters tested for this assessment, is 

essentially identical to the streamflow maintained by high level groundwater discharge (refer back 

to Table 1). 

Whether the well taps a high level groundwater compartment or simply a portion of the basal 

aquifer where leakage of high level groundwater is the primary source of recharge is not known. In either 

case, however, the well's consistently low salinity is substantially better than would otherwise be expected 

in this location. 

Estimates of Impacts on Water Resources 

EXisting Conditions. To create a baseline of existing conditions against which the changes due to 

the project's development will be compared, the following fiowrates have been assumed: 

• Discharge of Groundwater Along the Project's Shoreline. Using the State CWRM's methodology 

for establishing the sustainable yield of the Olowalu Aquifer System, groundwater discharging 

along the Olowalu Town project's shoreline is approximated as seven (7) MGD. A more recent 

and sophisticated groundwater recharge study by the U.S. Geological Survey (Engott and Vana, 

2007) indicates that the groundwater fiowrate may be as much as 16 MGD. However, the lower 

(and more conservative) fiowrate is used for the assessment of impacts herein. 

• Surface Runoff to the Shoreline. Streamflow at USGS Gage Station 6462 averaged 2.34 MGD 

over its 10-year period of record (June 1963 to September 1973). This gaging station is 4000 

feet from the shoreline, meaning that losses along the section of the streambed downgradient of 
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the USGS gaging station reduce the amount of actual shoreline discharge. However, there is 

also runoff from other areas of the project site which offset the seepage loss in the nearshore 

Olowalu streambed. As a first order approximation, it is assumed that existing surface runoff to 

the shoreline averages 2.3 MGD year-round and that 85 percent of this occurs at the point of 

shoreline discharge of Olowalu Stream. The remainder represents about one-third of the 20 

inches of annual rainfall on the 635-acre project site. 

Project Water Uses and Wastewater Generation. Table 2 presents estimates of potable and non-

potable water uses by land use category at the project's full build-out. It also presents estimates of the 

amount of R-1 treated wastewater that will be available for irrigation reuse. Several aspects of these 

estimates should be noted: 

• The amounts in Table 2 are year-round averages at full build out. 

• The water use and wastewater generation amounts are, in every case, less than design numbers 

for each land use as presented in the project's engineering reports (Otomo, 2011 and Brown and 

Caldwell, 2011). The numbers in the table are the expectable actual use amounts. The design 

numbers in the two engineering reports, which are the basis for sizing infrastructure, by definition 

are conservative. If they do not exceed actual use, the infrastructure would be undersized. 

• The treated R-1 effuent available for irrigation reuse is generally estimated at 85 percent of the 

within-building potable water use. The remaining 15 percent would be lost in conveyance 

hardware, lost to evaporation and leakage at the wastewater treatment plant, or simply not be 

discharged into the wastewater system at the points of use. 

• About 100 acres in four land use categories (Public/Quasi Public, Park/Open Space, Agriculture, 

and the relocated State Highway) have been identified for the irrigation reuse of the R-1 treated 

wastewater (Brown and Caldwell, 2011). At full build out, it is estimated that about 0.24 MGD of 

the R-1 effluent would be used for this irrigation. The remainder, ultimately amounting to 0.14 

MGD, would be directed into the two-acre constructed wetlands and then disposed of in the 4.7-

acre leach field. 

Estimated Changes to the Amount and Quality of Groundwater Discharging Along the Project's 

Shoreline. Based on expected water use and wastewater generation amounts, Table 3 presents the 

estimated changes to groundwater flowrate and the loading of nitrogen and phosphorus that would 

ultimately reach and be discharged along the project's shoreline. The series of assumptions and 

calculations incorporated into this table are as follows: 

• Concentrations of nitrogen and phosphorus in groundwater presently discharging along the 

project's shoreline are the same as in Well 4937-01 (Pioneer's "N" Pump) as shown in Table 1. 
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Table 2 

Projected Potable and Non-Potable Water Use and 
R-1 Treated Wastewater Effluent Available for Irrigation Reuse 

Potable Non-Potable R-1 Treated 
No. of Area Water Use Water Use Wastewater Effluent 

Land Use 
Units (Acres) 

Unit Use Rate Amount Unit Use Rate Amount Unit Amount Rate Amount 
(GPO I Unit) (GPO) (GPO I Unit) (GPO) (GPO I Unit) (GPO) 

SF Residential 

• Served by Dual System 500 - 275 137,500 275 137,500 235 117,500 

• Served Only by Potable System 400 -- 550 220,000 - - 235 94,000 

MF Residential 

• Served by Dual System 430 -- 225 96,750 175 75,250 190 81,700 

• Served Only by Potable System 150 - 400 60,000 - -- 190 28,500 

Commercial 375,000 If' 24 1,200 28,800 800 19,200 1,020 24,480 
Public I Quasi-Public - 25 1,200 30,000 800 20,000 1,020 25,500 

Park and Open Space - 75 250 18,750 2,500 187,500 200 15,000 
Conservation - 75 -- - 1,500 112,500 - --

Agriculture 20 Lots 30 275 5,500 2,500 75,000 235 4,700 
Highway and Interior Roads - 50 - - 500 25,000 - -

Totals 1,500 597,300 651,950 391,380 

o_10~21 1 9August-11 



Table 3 

Projected Changes in the 
Groundwater Discharged Along the Project's Shoreline 

I t e m Flowrate Nitrogen Phosphorus 
(MGD) ( Ibs/day ) ( Ibs/day ) 

Existing Conditions 7.0 32.07 9.04 

Drafts From Groundwater 

• For the Potable System 0.60 1.539 0.333 

• Brackish Supplement to Non-Potable System 0.02 0.092 0.026 

Total Drafts From Groundwater 0.62 1.631 0.359 

Returns to Groundwater 

• Irrigation Return of Potable Water 0.014 0.652 0.016 

• Irrigation Return of Brackish Groundwater 0.002 0.095 0.002 

• Irrigation Return of Surface Water 0.039 1.862 0.046 

• Irrigation Return of R-1 Effluent 0.024 0.054 0.008 

• R-1 Effluent of Leach Field 0.126 2.099 0.210 

Total of Returns to Groundwater 0.205 4.762 0.282 

Post-Development Projected Condition 

• Amounts 6.585 35.201 8.963 

• Percent Change 5.9% 9.8% 0.9% 

Decrease Increase Decrease 

o_10-21 I 11 July-11 - 16 -



• Nitrogen and phosphorus in groundwater pumped for the potable system will be the same as in 

the Olowalu-Elua well, also in Table 1. 

• The treated R-1 effluent will have a total nitrogen (TN) concentration of 10 mgtl or less and total 

phosphorus (TP) of 5 mgtl or less (Brown and Caldwell, 2011). For the calculations herein, it is 

assumed that average concentrations are 80 percent of these upper limits. 

• For the 0.24 MGD of R-1 effluent reused for irrigation, it is assumed that its dissolved nitrogen 

and phosphorus are sufficient for plant grow1h, meaning that no fertilizer would have to be applied 

in these areas. This has proven to be the case in other R-1 irrigation applications. 

• Of the 0.65 MGD of total non-potable water use, 0.24 MGD would be R-1 effluent, 0.39 MGD 

would be surface water supplied by the Olowalu Ditch, and 0.02 MGD (as a year-round average) 

would be a periodic supplement by Well 4937-01. 

• In areas of landscape irrigation by sources other than the R-1 effluent, fertilizer would be applied 

at an average for nitrogen of three (3) pounds per 1000 square feet per year. Phosphorus would 

be applied at 0.5 pounds per 1000 square feet per year. 

• For all landscape irrigation regardless of source, 10 percent of the applied water passes below 

the plant root zone to groundwater below. It carries with it 10 percent of the applied nitrogen and 

five percent of the applied phosphorus. 

• For the 0.14 MGD of R-1 effluent that is directed to the two-acre constructed wetlands, 10 percent 

is lost to evaporation and the remaining 0.126 MGD is disposed of in the 4.7-acre leach field. In 

passage through the wetlands half of the nitrogen and phosphorus are taken up in plant grow1h. 

• For all uses of water for which a portion is ultimately returned to groundwater as excess applied 

landscape irrigation or leach field disposal, natural processes will reduce the nutrient loading. 

These processes take place during the downward passage through the vadose (unsaturated) 

zone and lateral movement in groundwater to the shoreline. Nitrogen removal, primarily by 

denitrification, is assumed to be 75 percent. Phosphorus removal, primarily by adsorption, is 

assumed to be 90 percent. Based on admittedly limited available data, these assumptions 

appear to be conservative. 

In round numbers, the end result of the series of assumptions and calculations incorporated into 

Table 3 are a reduction by six (6) percent of the groundwater flowrate discharged into the marine 

enVironment, a 10 percent increase in the amount of nitrogen, and a one (1) percent decrease in 

phosphorus. 
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Projected Use of Groundwater versus the Regulatorv Sustainable Yield of the Olowalu Aquifer 

System (60205). Present use of groundwater in the Olowalu Aquifer Sector is exclusively the water 

drawn by the Olowalu-Elua well (4936-01) to supply PWS No. 209. As shown on Figure 3, this is 

approximately 0.055 MGD as a year-round average. As projected herein, additional groundwater use for 

the Olowalu Town Master Plan project would be 0.60 MGD for potable use (Table 2) and on the order 

0.02 MGD of brackish water from the Nand/or 0 Pump wells previously used by Pioneer Mill. This would 

increase the ultimate use of groundwater to about 0.7 MGD. 

The CWRM is the State agency which regulates the use of groundwater. In its 1990 Water 

Resources Protection Plan (George A.L. Yuen and Associates, 1990), it set sustainable yields for all 

aquifer systems in the State. For the Olowalu Aquifer System, it initially set its sustainable yield at three 

(3) MGD based on: (i) recharge to groundwater on the order of 4 to 7 MGD; (ii) the assumption of all of 

the developable supply is basal groundwater with an initial head lie. water level] of 5 feet; and (iii) an 

analytical method that, for the basal groundwater conditions assumed, calculated that 44 percent of the 

aquifer's recharge can be developed as its sustainable yield. In 2008, the CWRM issued the final version 

of its updated Water Resource Protection Plan (Wilson Okamoto Corporation, 2008). In it, the 

sustainable yield of the Olowalu Aquifer System was reduced from three (3) to two (2) MGD using the 

lower end of the estimated aquifer recharge (Table 3-10 on page 3-65 of Wilson Okamoto Corporation, 

2008). Projected future groundwater use of 0.7 MGD by existing users and the addition of the Olowalu 

Town project would still be substantially below this lowered, sustainable yield amount. 

Recharge calculations utilized by the CWRM for the Olowalu Aquifer System are based on annual 

averages (measured and estimated) of rainfall, surface runoff, and evapotranspiration (ET). In relatively 

dry areas such as Olowalu, the use of annual averages to compute recharge often results in an 

overestimate of ET and a resulting underestimate of recharge and the sustainable yield. The more 

sophisticated and detailed recharge calculations in Engot! and Vana (2007) illustrate this. Using a daily 

time step method of computation, it calculated the recharge of the Olowalu Aquifer System to be 16 MGD 

(Table 14, page 43 of Engot! and Vana, 2007). Using the CWRM's methodology to derive the sustainable 

yield from recharge, the USGS study suggests that the Olowalu Aquifer System may have a developable 

supply on the order of seven (7) MGD. 

Estimated Changes to the Amount and Quality of Surface Runoff Discharged From the Project's 

Shoreline. There are two aspects of surface runoff to assess, the use of Olowalu Ditch and the changes 

to rainfall-runoff. It has previously been estimated that the project would use an average of 0.39 MGD 

from the ditch. The ditch flow is now measured at a location close to the system's storage reservoir and 

about 1.1 miles downstream from the point of stream diversion. As observed on June 11 and 26, 2010, 

water diverted from the stream and into the ditch was visually estimated to be about 2.0 MGD. The 
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flowrate recorded prior to discharge into the open storage reservoir was less than 0.9 MGD. The 

difference was lost to leakage in transit, with essentially all of that leakage returning back to the stream 

and ultimately disappearing into the streambed below 200-foot elevation. 

Currently during low flow periods, all of the Olowalu Ditch flow is used for various ongoing 

irrigation uses or is lost in the irrigation system's distribution network. In order for the ditch system to 

provide the estimated 0.39 MGD for the Olowalu Town project, it will be necessary to make repairs to 

Olowalu Ditch and the distribution system and to institute an appropriate maintenance program. This 

more efficient use of water diverted from Olowalu Stream will not create a significant difference in surface 

water discharge at the shoreline by Olowalu Stream. 

Present surface runoff from the project's 635-acre area was previously estimated as one-third of 

its 20 inches of annual rainfall. This is equivalent to 0.31 MGD as a year-round average. The project's 

retention basins are to be designed to keep post-development peak rates and volumes of stormwater 

runoff the same or less than existing conditions during a 100-year, 24-hour design storm. The installed 

retention volumes for this hypothetical design storm will have a more substantial impact on smaller rainfall 

events, meaning that the actual surface runoff from the project site may actually be less than under the 

existing, undeveloped condition. Since it is virtually impossible to estimate that reduction for the spectrum 

of actual rainfall-runoff events that will occur, it is simply assumed that there will be no increase in surface 

runoff discharge along the shoreline as a results of the project's development. 

Water quality data of surface runoff from developed areas are scarce and widely varying. In 

general, these data indicate that nitrogen and phosphorus levels in stormwater runoff are lower than 

background levels in groundwater. On this basis and as an order of magnitude estimate, it is assumed 

that increases of 30 ~M of nitrogen and 2 ~M of phosphorus in surface runoff from the project site and 

discharged at the shoreline will occur. For an average discharge of 0.31 MGD, the increased loading 

would amount to 1.08 pounds per day of nitrogen and 0.16 pounds per day of phosphorus. Together with 

the groundwater charges presented in Table 3, the nitrogen increase over existing conditions would be 13 

percent and the phosphorus increase would be about one (1) percent. 
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EXECUTIVE SUMMARY 

The ownership of the majority of lands surrounding the existing village at Olowalu, West Maui, 
Hawaii is proposing to develop a Master Planned community (Olowalu Town Master Plan) that 
encompassed approximately 636.48 acres. The Master Plan for this acreage defines a mixed-
use community that will include residential, commercial/business, agriculture, civic, and social 
interests, as well as parks and open space. While most of the area lies mauka of Honoapiilani 
Highway, several segments lie on the makai side of the Highway and extend to near the 
shoreline. The concept for the Olowalu Town Master Plan centers on recognition and 
appreciation of the value of the natural and cultural resources, and will provide for the long-
term stewardship and preservation of these resources. 

Evaluation of the nearshore marine environment off the Olowalu Master Plan project site in 
west Maui was carried out in 2010-2011. Assessment of nearshore marine water chemistry was 
carried out by evaluating data from 60 water samples that were collected at five ocean sites 
spaced within the project boundaries. Water samples were collected on transects perpendicular 
to shore, extending from the shoreline to distances of approximately 500-600 meters (m) 
offshore. Analysis of fourteen water chemistry constituents included all specific constituents in 
DOH water quality standards. 

Several dissolved nutrients (Si, NO" PO/, TN and TP) displayed strong horizontal gradients at 
multiple transect sites, with highest values closest to shore and lowest values at the most 
seaward sampling locations. Correspondingly, salinity was lowest closest to the shoreline and 
increased with distance from shore. These gradients were most pronounced at the northern 
boundary of the project site and weakest in the southern region of the project area southwest of 
Olowalu Point. These patterns are indicative of groundwater efflux at the shoreline, producing 
a zone of mixing where nearshore waters are a combination of ocean water and groundwater. 
In all cases, the nearshore zone of mixing was restricted to a narrow region that extended a 
maximum of only tens of meters from the shoreline. Beyond this distance, water chemistry at all 
sites was representative of pristine open coastal waters. 

Water chemistry constituents that are not major components of groundwater also displayed 
distinct gradients with respect to either distance from the shoreline or depth in the water 
column. Chi a and turbidity were generally elevated in nearshore samples with decreasing 
values moving seaward. 

Application of a hydrographic mixing model to the water chemistry data was used to determine 
if increased nutrient concentrations in nearshore waters are the result of mixing of natural 
groundwater with oceanic water or inputs from activities on land. The model indicates that, at 
the time of sampling, there was a distinct subsidy of nitrate nitrogen (NO,) to the ocean at the 
survey site located near the northern boundary of the property (Site 1) and off the eastern side 
of Olowalu Point (Site 4). There was no external supply of nitrate at Site 2, located directly off of 
Olowalu Stream. However, there was a subsidy of phosphate phosphorus (PO/·) off Olowalu 
Stream, which did not occur at any other location. 
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Evaluating water chemistry from the single sampling in 2010 using DOH specific criteria for 
Open Coastal Waters indicates many of the measurements in the nearshore areas (within 10m 
of the shoreline) exceed standards, particularly for various forms of nitrogen. As these 
standards do not take into consideration the mixing of high-nutrient, naturally occurring 
groundwater with ocean water in the nearshore zone, such exceedances are expected and 
normally occur throughout most Hawaiian nearshore marine areas. 

Characterization of the marine habitat and biotic community structure was carried out using a 
fully georeferenced WorldView-2 multispectral satellite image of the Olowalu area purchased 
from the Image Library at DigitalGlobe.com (image data originally acquired on February 10, 
2010). Ground-truth, termed calibration-validation (col/val), data derived from georeferenced 
digital photographs collected in-situ at 200 representative points provided the input to create 
benthic habitat maps of the Olowalu reefs. Spectral data within the satellite image were 
classified and analyzed using the aforementioned georeferenced ground-truth data, covering 
an area of about 1.8 million square meters, or 454 acres. Overall coral cover in the mapped 
area was about 37% of boltom cover, while macroalgae accounted for about 8% of boltom 
cover; 21 % of the boltom was covered with sand and 33% of the boltom consisted of mud and 
sediment bound in algal turf. 

In most open coastal areas of Hawaii physical forces from wave energy are the dominant 
factors responsible for reef structure and species assemblages. The reefs at Olowalu are 
considered somewhat unique in that sediment deposition (or lack thereof), rather than wave 
forces, appears to be the major determinant of physical and biotic reef structure. Along the 
northern side of Olowalu Point, deposition of terrigenous sediment emanating from Olowalu 
Stream creates a habitat where coral communities are limited to species and growth forms that 
can withstand the sub-optimal conditions created by high rates of sediment deposition. South of 
Olowalu Point, a shallow, wide, triangular-shaped reef flat, formed from deposition of alluvial 
material from Olowalu Stream, terminates in a fore-reef composed of actively accreting coral 
assemblages that show liltle or no effect of sediment stress. Reefs at the southeastern end of the 
project site (14-Mile Marker) also showed distinct indications of sediment stress, although no 
major streams discharge regularly in this area. 

Populations of reef fish in the area were typical of Hawaii reefs, although numbers of larger 
fish were very low, likely as a result of fishing pressure. The most abundant families consisted of 
wrasses, damselfish and surgeonfish. As is generally the case, density of fish was a function of 
vertical complexity of the benthic surface, with the highest abundance on the outer fore-reef. 
Reef fish were rarest in the areas with heaviest deposition of mud. Numerous sharks were 
observed on the inner reef flat. 

Overall, results of this study indicate that existing episodic discharge to the ocean of land-
derived sediment is the most pervasive stress to the reefs off Olowalu. However, the geographic 
extent of such deposition is limited and does not impact all areas of the reef. Reef communities 
on the outer reef flat and fore-reef represent essentially pristine ecological seltings unaffected 
by most activities of man (fishing being the exception). 

Engineering analysis indicates that, with full build-out of the planned project, groundwater flow 
to the ocean will be slightly reduced. Groundwater nutrient fluxes to the ocean will be reduced 
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by about 1 % and increased by about 10% for phosphorus and nitrogen, respectively. 
Combining groundwater flux with episodic surface runoff is projected to result in increases of 
both nitrogen (13%) and phosphorus (1 %) to discharge to the nearshore ocean over present 
conditions. Depiction of the existing marine environment indicates that, at present, groundwater 
is so restricted in distribution that there is essentially no effect on marine community structure. 
Thus, the small changes in groundwater dynamics projected to result from the project do not 
present a mechanism for future negative effects to offshore marine communities. 

A planned component of the Olowalu Town Master Plan is a series of retention basins within 
the project boundaries for the purpose of retaining stormwater runoff prior to discharge to the 
ocean. While the project will increase the area of impervious surfaces, the inclusion of retention 
basins is predicted to result in no change to the discharge of water to the ocean compared to 
the present scenario. However, should the retention basins function to reduce sediment 
discharge to the ocean relative to present conditions, they can be viewed as a positive aspect 
contributing to recovery of impacted reefs. 

Planning for the Olowalu Town Master Plan focuses on continued maintenance and 
stewardship of the unique natural resources of the area. As a result, as long as best 
management practices are utilized to avoid any unforeseen impacts during the construction 
and operational phases of the project, and engineering considerations in the design of the 
retention basins include maximizing sediment trapping, there is no rationale to indicate a 
potential changes that could be considered negative impacts to the marine environment. 

OLOWALU TOWN MARINE ASSESSMENT 
July 2011 

PAGE 3 



TABLE OF CONTENTS 

EXECUTIVE SUMMARY ............................................................................................................................ 1 

I. INTRODUCTION AND PURPOSE ....................................................................................................... 5 
II. CHARACTERIZATION OF WATER CHEMISTRY ............................................................................................................ 6 
A. METHODS ........................................................................................................................................................................ 6 
B. RESULTS ............................................................................................................................................................................ 7 

1. Horizontal Stratification.. .. . ................ .. 7 
2. Vertical Stratification ....... ........ ..... ..... . . ... 9 
3. Conservative Mixing Analysis .. . . ........ 9 
4. Compliance with DOH Criteria .. ..II 

III. EVALUATION OF BIOTIC COMMUNITIES .................................................................................... 12 
A. METHODS ...................................................................................................................................................................... 12 
B. RESULTS .......................................................................................................................................................................... 14 

1. Descriptions of Reef Zones.. .. ...... ..... ..... .... ........... .. /4 
a. Northern Reef Platform - Zone A..... ................. . ................... .. ......... /5 
b. Olowalu Stream Discharge - Zone 8.... .. ... /5 
c. West Olawalu Outer Reef Platform - Zone C .......... /5 
d. West Olowalu Inner Reef Platform - Zone D. .... ............. . .. /6 
e. Reef Crest - Zone E... . ........ ...... ....... ..... .. /6 
f. Inner Reef Flat - Zone F... . ............... /6 
g. Outer Reef Flat - Zone G ................. ............. . ............... . .. ........... /6 
h. Fore Reef - Zone H... . .. .......... ...... ......... .. ..... /7 
i. Southeast Reefs (Mile Marker 14) - Zone I.... .. ......... 17 

2. QUANTIFICATION OF BENTHIC COVER .............................................................................................................................. 17 
3. HABITAT MApPiNG ............................................................................................................................................................. 18 
4. OTHER BENTHIC INVERTEBRATES ........................................................................................................................................ 19 
5. REEF FISH COMMUNITY STRUCTURE ................................................................................................................................... 20 
6. THREATENED OR ENDANGERED SPECIES ............................................................................................................................. 21 

IV. DISCUSSION AND CONCLUSiONS ............................................................................................... 21 

V. SUMMARY .......................................................................................................................................... 25 

VI. REFERENCES CiTED .......................................................................................................................... 28 

OLOWALU TOWN MARINE ASSESSMENT 
July 2011 

PAGE 4 



I. INTRODUCTION AND PURPOSE 

Olowalu is located on the foothills of the West Maui Mountains, approximately four miles 
south of Lahaina Town. Since the termination of sugar cultivation by Pioneer Mill in 1999, the 
lands surrounding Olowalu have either been utilized for small farming operations or 
remained fallow. Lands have been subdivided, with a limited number of lots sold to individual 
purchasers. The ownership of the majority of lands surrounding the existing village are 
applying for a proposed Master Planned community, called the Olowalu Master Plan, that 
encompasses approximately 636.48 acres. The Master Plan for this acreage defines a mixed-
use community that will include residential, commercial/business, agriculture, civic, and social 
interests, as well as parks and open space. While most of the area lies mauka of 
Honoapiilani Highway, several segments lie on the makai side of the Highway and extend to 
near the shoreline. The concept for the Olowalu Town Master Plan centers on recognition and 
appreciation of the value of the natural and cultural resources of the land, and will provide 
for the long-term stewardship and preservation of these resources. 

While all planning and construction activities for the Master Plan will place a high priority on 
maintaining or improving the existing nature of the coastal and marine environments off 
Olowalu, it remains necessary to address any potential impacts that may be associated with 
the proposed project. None of the projected land uses include any direct alteration of the 
coastal areas or nearshore waters. The potential exists, however, for the project to affect the 
composition and volume of groundwater that flows beneath the project site, as well as 
possible effects of surface runoff and stream flow that may emanate from the project during 
storm events. As most of the groundwater and stream flow that could be affected by the 
project subsequently reaches the ocean, it is recognized that there is potential for the project 
to affect the marine environment. 

In the interest af addressing these concerns and assuring maintenance of existing 
environmental quality, a baseline assessment of the marine environment and potential impact 
analysis of the nearshore areas off the Olowalu Town property was conducted in 2010 and 
2011. The rationale of this assessment was to evaluate the composition and condition of the 
existing marine environment, specifically in terms of both water chemistry and coral reef 
community structure. As the existing condition of the marine environment is the result of 
factors occurring both in the past and present, particularly groundwater and stream input, the 
characterization involves evaluating the effects this input has on water quality at the present 
time, prior to the commencement of any new construction activities. Combining this 
information with estimates of changes in groundwater and surface water flow rates and 
chemical composition that could result from the proposed Olowalu Town Master Plan project 
provides a basis from which to evaluate potential future effects to the marine and anchialine 
pool environments. Predicted changes in groundwater composition and flow rates have been 
supplied by Tom Nance Water Resource Engineering (TNWRE 2011). Results of the 
combined evaluations indicate if, and to what degree, there is potential for negative effects to 
the marine and aquatic environments from the proposed Olowalu Town project. In addition, 
these results can provide a basis for implementing mitigation measures to pre-emptively 
avoid any predicted impacts. 
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II. CHARACTERIZATION OF WATER CHEMISTRY 

A. METHODS 

Five water sampling survey sites were established spanning the shoreline boundaries of the 
Olowalu Town Master Plan (Figure 1). Transect Site 1was located near the northwestern 
boundary of the project; Transect Site 2 was located directly off the mouth of Olowalu 
Stream; Sites 3-5 bisected the wide reef flat off Olowalu Point (Figure 1). 

Water quality was evaluated at each site on transects that were oriented approximately 
perpendicular to the shoreline and depth contours. Water samples were collected at nine 
locations on each transect from just seaward of the shoreline to approximately 400-600 
meters (m) offshore. Such a sampling scheme is designed to span the greatest range of 
salinity with respect to potential freshwater efflux at the shoreline. Sampling was more 
concentrated in the nearshore zone because this area is most likely to show the effects of 
shoreline modification. At sample locations where water depth exceeded one meter, two 
samples were collected: a surface sample collected within approximately 10 centimeters (cm) 
of the sea surface and a bottom sample collected within 50 cm of the sea floor. At sampling 
sites where water depth was less than one meter, a single sample from within 10 em of the 
surface was collected at each station. In addition, samples were also collected from two wells 
located upslope of the Olowalu Town shoreline. 

Water quality parameters that were evaluated include the 11 specific constituents for 
open coastal waters (Chapterll-54, Section 06 (b) of the State of Hawaii Department of 
Health (DOH) Water Quality Standards). These criteria include: total nitrogen (TN), nitrate + 
nitrite nitrogen (N03- + NO,-, hereafter referred to as N03-), ammonium nitrogen (NH. +), 
total phosphorus (TP), Chlorophyll a (Chi a), turbidity, temperature, pH and salinity. In 
addition, silica (Si) and orthophosphate phosphorus (pO.-3) were also reported because these 
constituents are indicators of groundwater input and mixing, as well as biotic activity. 

Fieldwork was conducted on June 10,2010 by swimmers working from the shoreline and 
with the use of a 22-foot boat for offshore sampling. Deep (near bottom) samples were 
collected using a 1.8 liter Niskin sampling bottle. The bottle was lowered to the desired 
sampling depth with spring-loaded endcaps held open so water could pass freely through the 
bottle. At the desired sampling depth, a weighted messenger released from the surface 
triggered closure of the endcaps, isolating a volume of water. 

All water samples were collected in triple-rinsed, one-liter, linear polyethylene bottles. 
Subsamples for nutrient analyses were immediately placed in 125-milliliter (ml) acid-washed, 
triple rinsed, polyethylene bottles and stored on ice. Analyses for Si, NH:, PO/, and N03-
were performed on filtered samples with a Technicon Autoanalyzer using standard methods 
for seawater analysis (Strickland and Parsons 1968, Grasshoff 1983). TN and TP were 
analyzed in a similar fashion following digestion of unfiltered samples. Total organic nitrogen 
(TON) and total organic phosphorus (TOP) were calculated as the difference between TN and 
dissolved inorganic N (N03- + NH. +), and TP and dissolved inorganic P (PO/), respectively. 
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Water for other analyses was subsampled from one-liter polyethylene bottles and kept chilled 
until analysis. Chi a was measured by filtering enough water through glass-fiber filters to 
detect color; pigments on filters were extracted in 90% acetone in the dark at _200 C for 
12-24 hours. Fluorescence before and after acidification of the extract was measured with a 
Turner Designs fluorometer. Salinity was determined using an AGE Model 2100 laboratory 
salinometer with a readability of 0.0001 %0 (ppt). Turbidity was determined using a 90-degree 
nephelometer and reported in nephelometric turbidity units (NTU) (precision of 0.01 NTU). 

In-situ field measurements of continuous vertical profiles of water temperature, salinity, 
dissolved oxygen and pH were acquired at each sampling station using a RBR Model XR-62 
CTD calibrated to factory standards (precision of O.Ol°C, 0.001%0, 0.001% O,saturation, 
and 0.001 pH units). 

All fieldwork was conducted by Dr. Steven Dollar and Tom Nance. All laboratory analyses 
were conducted by Marine Analytical Specialists located in Honolulu, HI (Labcode: HI 
00009). This analytical laboratory possesses acceptable ratings from EPA-compliant 
proficiency and quality control testing. 

B. RESULTS 

1. Horizontal Stratification 

Tables 1 and 2 show results of all water chemistry analyses for samples collected off the 
Olowalu Town site on June 11,2011. Table 1 shows concentrations of dissolved nutrients in 
micromolar (j1M) units; Table 2 shows concentrations in micrograms per liter (j1g/L). 
Concentrations of eight dissolved nutrient constituents in surface and near bottom samples 
are plotted as functions of distance from the shoreline in Figure 2. Values of salinity, turbidity, 
temperature and Chi a as functions of distance from shore are shown in Figure 3. 

Several patterns of distribution are evident in Tables 1 and 2 and Figures 2 and 3. It can be 
seen that, on all transects, the concentration of dissolved Si is elevated in samples near the 
shoreline, with progressively decreasing concentrations with distance from shore (Figure 2). 
This pattern is most pronounced on Transects 1 and 2 and progressively decreases in 
magnitude on Transects 3-5. On Transect 5, the value of dissolved Si at the shoreline (14-15 
{.1M) is about seven times lower than on Transect 4, and 30 times lower than on Transect 2. 
Salinity displays the opposite trend, with sharply lower concentrations in the samples near the 
shoreline and increasing values with distance from shore (Figure 3). 

Other dissolved nutrients, including NO; and to a much lesser degree pol, also display 
patterns of decreasing concentrations with distance from shore, although to a much smaller 
degree than Si. Of note is that the horizontal gradients of Si are greatest on Transect 2, 
located off the mouth of Olowalu Stream, while the gradient of N03- on Transect 2 is the 
second lowest within the survey area. As Olowalu Stream was actively discharging to the 
ocean during and preceding sampling, it is apparent that stream water contains substantial 
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concentrations of Si, but not NO,-. It is also evident that on Transect 1, the concentration of 
NO,- is the highest recorded in the study area (-50 11M) and is about two orders of 
magnitude higher than the shoreline value at Transect 2 (-0.40 11M), although the salinities 
at both sites are nearly identical (-18%0). As the origin of Transect 1 is well-removed from 
the mouth of Olowalu Stream, the elevated NO,- at Transect 1 is a result of groundwater 
input at the shoreline. 

On all transects the gradients of N03 · disappear beyond a distance of about 10-20 m from 
the shoreline and concentrations are uniformly low across the remainder of the transects. 
Similarly, there is near uniformity of salinity beyond a distance of 10-20 m from shore at all 
transect sites (Figures 2 and 3, Tables 1 and 2). 

With the exception of Transect 2, located off Olowalu Stream, these patterns are the result of 
a concentrated input of groundwater to the ocean at or near the shoreline fronting some 
areas of the Olowalu Town project site. Low salinity groundwater, which typically contains 
high concentrations of Si, N03·, and PO/, percolates to the ocean at the shoreline, resulting 
in a narrow nearshore zone of mixing. At the Olowalu survey sites, as with many areas of the 
Hawaiian Islands, such groundwater percolation results in steep horizontal gradients of 
increasing salinity and decreasing nutrients with distance from shore (Figure 2). 

While groundwater discharge to the ocean is typical along much of the coastline of Maui, 
there is a high degree of variability in the effect of groundwater input to the ocean. The 
variability is a result of both the topographic and geologic structure of the shoreline area, as 
well as degree of mixing with marine waters by oceanographic processes in the nearshore 
zone. Such variability is evident in the differences between groundwater signatures at the five 
transect sites at Olowalu Town. Transect Site 1, located at the northern end of the property, 
displays values of N03· that are three orders of magnitude higher than the shoreline value at 
Transect 5, located near the southern boundary of the property. However, on all transects, 
mixing of groundwater to background oceanic conditions occurs in a narrow zone within 10-
20 m of the shoreline. Hence, this narrow zone is the only area that could potentially be 
affected by alteration of groundwater input. 

Water chemistry parameters that are not associated with groundwater input (NH4 +, TON, 
TOP) also show patterns of decreasing concentration with respect to distance from the 
shoreline in most transects. As with Si and N03· , the steepest gradients occur in Transects 1 
and 2, and the weakest gradient occurs in Transect 5 (Figures 2 and 3, Tables 1 and 2). 

Similar to the patterns of dissolved inorganic nutrients, the distribution of Chi a on all 
transects also displays peaks near the shoreline with steeply decreasing gradients with 
distance from shore. Turbidity on all transects was also elevated in the nearshore samples at 
all five sampling sites. However, turbidity within five meters of the shoreline on Transect 2, 
located off the mouth of Olowalu Stream, was at least 10 times higher than the values at any 
other location. The substantial elevation in turbidity at the shoreline is likely a response of 
sediment-laden stream water discharging to the ocean. Turbidity of all samples at the 
offshore ends of the transects was consistently low, with values below 0.30 NTU (Table 1, 
Figure 3). 
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2. Vertical Stratification 

Tables 1 and 2 and Figures 2 and 3 also show concentrations of water chemistry parameters 
as functions of distance from shore in samples collected from surface and deep water. It can 
be seen in Tables 1-2 and Figures 2-3 that, for the constituents that displayed distinct 
horizontal gradients, there is also variation between surface and near-bottom (deep) samples. 
Surface values of Si and NO; were generally higher than deep values, while corresponding 
values of salinity were lower in surface samples relative to deep samples. While the difference 
between surface and deep samples was not as large as with Si and N03', there is also slight 
indication of a pattern of differences in surface and deep concentrations of PO/, but not for 
TOP and TON. Nearshore mixing of groundwater and ocean water creates a buoyant surface 
lens of low salinity, high nutrient water that is evident throughout the nearshore region 
fronting the project site (Tables 1 and 2). With the lack of physical mixing in terms of waves 
and currents (at least during the time of field sampling), the stratified water column persists 
along the entire length of some of the sampling transects off the Olowalu Town property. 

Nutrient constituents not associated with groundwater input (NH, +, DON and DOP) do not 
exhibit any consistent discernible relationship with respect to vertical stratification. Likewise, 
turbidity and Chi a also showed no consistent trend, with surface values not consistently 
elevated relative to bottom values (Tables 1-2, Figure 3). 

3. Conservative Mixing Analysis 

A useful treatment of water chemistry data for interpreting the extent of material input from 
land is the application of a hydrographic mixing model. In the simplest form, such a model 
consists of plotting the concentration of a dissolved chemical species as a function of salinity 
(e.g., Officer 1979, Smith and Atkinson 1992, Dollar and Atkinson 1992). The concept of 
using such mixing models, which scale nutrient concentrations to salinity, has been adopted 
by the State of Hawaii Department of Health for establishing a unique set of water quality 
standards for the West Coast of the Island of Hawaii [Hawaii Administrative Rules, § 11-54-06 
(d)]. While such standards have not yet been mandated for the other islands, including Maui, 
application of the method provides a useful means to evaluate the fate of nutrients that reach 
the ocean from land. 

Comparison of the curves produced by the distribution of data with conservative mixing lines 
provides an indication of the origin and fate of the material being considered. If the 
parameter in question displays purely conservative behavior (i.e., no input or removal from 
any process other than physical mixing), data points should fall on, or near, the conservative 
mixing line. If, however, material from external sources other than naturally occurring 
groundwater and ocean water is added to the system through processes such as leaching of 
fertilizer nutrients to groundwater, data points will fall above the mixing line. Conversely, if 
material is being removed from the system by processes such as biological uptake, data 
points will fall below the mixing line. 

Figure 4 shows plots of the concentrations of Si, N03', PO,3., and NH, + as functions of 
salinity for the samples collected at each ocean transect station. Each graph also shows 
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conservative mixing lines constructed by connecting the end-member concentrations of open 
ocean water deemed to be beyond the influence of land (collected 600 m offshore at a depth 
of approximately 33 m) and groundwater in potable wells located upslope of the Olowalu 
Town property (Wells No. 4936-01 and 4937-01). While Well 4937-01 had nutrient 
concentrations indicative of basal groundwater, the concentrations in Well 4936-01 were 
closer to stream water (Tables 1 and 2). 

Dissolved Si represents a check on the model as this material is present in high concentration 
in both groundwater and streamwater, but is not a major component of fertilizer or other 
man-made materials (note the similarity of all conservative mixing lines in Figure 4). In 
addition, Si is not utilized rapidly within the nearshore environment by biological processes. 

It can be seen in Figure 4 that data points for all ocean transect sites fall in a linear array on, 
or very close to, the conservative mixing lines. Linear regression of the concentrations of Si as 
a function of salinity demonstrates that, for all six transects, there are significant values of R' 
(proportion of variation explained), indicating that the concentration of Si is dependant on 
salinity (R' = 0.96; F=O.OO). The Y-intercept of the regression of Si as a function of salinity 
can be interpreted as the expected concentration at a salinity of zero. As groundwater has 
salinity close to zero (Table 1-2), the Y-intercept can be used to evaluate the relationship 
between upslope groundwater and groundwater that is entering the ocean at the shoreline. 
For the potable well sampled upslope of Olowalu Town, the concentration of Si was 843 pM 
at a salinity of 0.29%0, which would equal a Y-intercept of 850 pM. The upper and lower 
95% confidence limits of the Y-intercepts of the regression lines of Si in ocean samples vs. 
salinity for the combined five transects are 724 and 796 pM, which are slightly lower than the 
intercept of the well and seawater concentrations. While the bounds of the confidence limits 
for the regression are slightly different than the value from a single well sample, this result still 
supports the assumption that Si is behaving as a conservative tracer and that well water 
sampled from the upslope well is similar in composition to groundwater entering the ocean 
and ponds at Olowalu Town. 

The plots of concentrations of NO, in ocean samples vs. salinity show a different distribution 
than the Si plots, particularly at Sites 1 and 4. Most of the ocean data points for Transects 2, 3 
and 5 fall below the well mixing line, and on the streamwater mixing line. Data points for 
Transects1 and 4 show a markedly different pattern. All data points at salinities below 30%0 
lie far above all of the mixing lines. In addition, there is distinct upward concave curvilinearity 
in the distribution of ocean data points. The location of the points above the mixing line 
indicates additional subsidies of NO, to groundwater reaching the ocean over that contained 
in naturally occurring groundwater. Such upward curvilinearity suggest biotic uptake within 
the nearshore areas. Curvilinearity is most pronounced at the nearshore area of Transect Site 
1, which was located on the reef flat off the northern boundary of the Olowalu Town 
property. The upper and lower confidence limits of the Y-intercepts of the concentrations of 
NO, from Transect Site 1 are 95-122 pM, while the concentration of NO, in upslope potable 
water is 34 pM. Hence, at this location, there is about a three-fold increase in NO, to the 
ocean shoreline from external subsidies compared to what would be expected from simple 
conservative mixing of natural groundwater and ocean water. On Transect 4, the confidence 
limits for the Y-intercept are 65-80 pM, indicating about a doubling of the concentration of 
NO, in groundwater reaching the ocean. 
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pol is also a major component of fertilizer and sewage; however, PO;' is usually not found 
to in groundwater to the extent of NO,- owing to a high absorptive affinity of phosphorus in 
soils or rock. It can be seen in Figure 4, however, that the concentration of pol in 
groundwater from Well 4937 -01 is relatively high (3.30 11M) compared to stream water. Data 
points from Transects 1 and 3 lie within the streamwater-groundwater envelope. However, 
data points from Transects 2 and 4 lie above the groundwater mixing line. This result 
presents a completely different scenario for PO." than for Si or NO,-. While there was a 
distinct subsidy of NO,- in Transect 1 and no subsidy in Transect 2, the opposite trend occurs 
for PO;'. As streamwater is low in PO;', the substantial subsidy at Transect 2 is not a result 
of stream discharge. While this analysis identifies that a distinct subsidy of PO;' is present in 
Transect 2, the origin of this material is not readily evident. 

The other form of dissolved inorganic nitrogen, NH4 +, shows a relationship that is different 
from all other nutrients. With the exception of a single data point from Transect 1, all data 
points fall above the conservative mixing lines. While plots of concentrations of NH4 + vs. 
salinity exhibit relatively weak linear trends with respect to salinity (Figure 4), there is an 
indication of upward curvilinearity of the data points. These results suggest there is a source 
of marine-generated NH4 + that is recycled within the nearshore reef areas. 

4. Compliance with DOH Criteria 

Tables 1 and 2 also show samples that exceed DOH water quality standards for open coastal 
waters under "wet" and "dry" conditions. The distinction between application of wet and dry 
criteria is based on whether the survey area receives less than ("dry") or greater than ("wet") 
three million gallons of freshwater input per mile per day. DOH standards include specific 
criteria for three situations: criteria that are not to be exceeded during either 1 0% or 2% of the 
time, and criteria that are not to be exceeded by the geometric mean of samples. All of these 
criteria are based on comparing replicate data sets collected as time-course series. So 
evaluation of the "10% or 2% of the time" and "geometric mean" criteria for the single data 
set presently acquired is not statistically meaningful. However, comparing sample 
concentrations to these criteria provides an indication of whether water quality is near the 
stated specific criteria. 

Boxed values in Tables 1 and 2 indicate measurements that exceed the DOH 10% standards 
under "dry" conditions, while boxed and shaded values show measurements that exceed 
DOH 1 0% standards under "wet" conditions. In Transect 1, values of NO,-, NH4 +, TN, TP, 
turbidity and Chi a exceeded the wet standards within 10m of the shoreline. In Transect 2, 
however, no standards for NO,- were exceeded. Such a result is somewhat incongruous in 
that, at the location where streamwater is clearly affecting marine water chemistry, water 
quality standards are not exceeded for the constituent that occurs in highest concentration in 
naturally occurring groundwater. In Transects 3-6 some values of NO,-, NH:, TN, TP and 
Chi a within 20 m of the shoreline also exceeded DOH standards 
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III. EVALUATION OF BIOTIC COMMUNITIES 

A. METHODS 

The nearshore marine environment at Olowalu consists of diverse assemblages of varied 
physical structures and biotic communities that represent a relatively unique Hawaiian coral 
reef habitat. The intent of this study is to describe the overall physical and biotic setting of 
these features of the marine environment. To obtain such an overview, we employed an 
approach that has become widely used in the field of coral reef science based on utilizing 
the optical properties of remote sensing imagery to generate habitat maps. As no detailed 
benthic habitat maps of the Olowalu region (or most of Maui) presently exist, a main 
objective of this assessment was to create such maps. In brief, this method involved obtaining 
commercially available remote sensing satellite imagery of the area of interest. Extensive 
ground-truth data were collected throughout the marine environment fronting the Olowalu 
Town Master Plan property. The ground-truth data were then used to develop a classification 
system that calibrated the spectral information contained in the remote sensing images. The 
resulting classification scheme was translated on a pixel-by-pixel basis into area coverage of 
categories of living benthos (e.g., coral, algae), as well as non-living bottom (e.g., sand, 
mud, rock). Bathymetry was also added to the maps using available LiDAR (Light Detection 
and Ranging) data. 

The survey area encompassed approximately 2.9 miles [4.7 km] of linear coastline and 
extended from the shoreline to a water depth of approximately 33 feet (10m), which 
encompasses an area of about 1,837,000 square meters (m') or 454 acres. While it is 
acknowledged that there are deeper reef areas, these reefs are not likely to be affected by 
activities on land and, hence, were not part of the present survey. The resulting map product 
provides a unique tool for quantification of components of the entire marine setting that is a 
valuable asset for understanding the effects of human inputs and subsequent impacts. It is 
important to note that the purpose of the study was not to generate an exhaustive species list 
of all biota occupying the area. 

All methods utilized in this study to generate nearshore marine habitat maps followed 
standard procedures for processing coral reef remote sensing imagery (e.g., Andrefouet et al. 
2003, Green et al. 2000, Mumby et al. 1998). The benthic habitat map was created based 
on a fully georeferenced, cloud-free WorldView-2 multispectral satellite image of Olowalu 
that was purchased from the Image Library at DigitalGlobe.com (image data acquired on 
February 22, 2010). The image had 2.0 m (6.6 ft) ground sample distance. The WorldView-2 
image was processed to highlight submerged features, which revealed areas of different 
bottom composition. 

Fieldwork was carried out on November 5, 2010, and February 27, April 2 and June 12, 
2011 by divers working from either a 21-ft. boat or from the shoreline. Field operations 
consisted of assessing 200 "calibration-validation" (cal/val) sites placed strategically 
throughout the survey areas. Locations of cal/val sites were selected in the field based on 
investigator knowledge and visual interpretation of existing satellite "true-color" imagery, with 
the intent of maximizing coverage of all reef areas within the region of interest. Exact 
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locations of cal/val sites were recorded during the course of field work using a waterproofed 
GPS with a presumed accuracy of < 1 m. Table 3 lists the GPS waypoints, which serve as 
labels for the col/val sites, as well as the latitude and longitude of each site. 

At each geo-Iocated site, cal/val data were obtained by digitally recording the composition of 
the benthic surface using an underwater camera fitted with a 14 mm-wide angle lens. To 
ensure uniformity of the area of data collection, the camera was mounted on a platform 
centered over a PVC quadrat frame by four legs, similar to a tripod. The base of the frame 
forms a quadrat with dimensions of 1 m x 0.66 m, which is the same proportion as a 
photographic frame. Each col/val site consists of five photo-quadrats arranged in a "cross" 
pattern -5 m in diagonal, resulting in total reef surface area of 3.33 m', which encompasses 
an area of approximately four pixels of remote sensing imagery. For the present project, a 
substantial portion of the inner reef flat had water depths shallower than the height of the 
camera platform. In these areas oblique photographs of the bottom were taken and bottom 
cover data were extracted from these photographs. 

Following fieldwork, the digital images were analyzed by projecting a grid dividing the frame 
into 100 equal-sized segments. Coral cover by species, as well as bottom cover of benthic 
algae, motile macro-benthos and non-living categories including sand, mud, bare limestone 
and rubble, were estimated by tabulating cover types within the segments. Zoom features of 
computer software and the high resolution of the digital photographs (-10 megapixels) 
generally allowed delineation of corals to the species level. Total cover of all five 
photographic frames constituted the cover estimates for each cal/val site. An advantage of 
using such a photo-quadrat method is that it allows for the collection of far more data per 
unit time than traditional in-situ transect techniques, with little or no loss of data quality or 
interpretation. Thus, the photo-quadrat technique provides far more extensive coverage of the 
subject area without any significant loss of information. In addition, the photographic survey 
method provides a permanent data record that can be utilized for future time-course surveys 
that are of value in determining changes to reef structure. All photo-quadrats evaluated by 
point counts are contained in Appendix A. 

In the lab, map generation was accomplished by locating cal/val points on the geo-
referenced satellite multispectral image that served as the basis for statistical image 
classification. "Training classes" (defined as the combination of geo-morphological zone and 
bottom cover) were created by assigning a class label to a survey point using the ground truth 
data for context. To spectrally define a "region of interest" for a training class, 20-30 
adjoining pixels were isolated and included in the class. All training classes with the same 
spectral label were used to create a map showing the distribution of that particular bottom 
cover over the reef. The resultant analysis produced maps showing discrete classifications of 
coral, algal and mud/sediment cover. In addition to benthic habitat classifications, maps 
incorporate depth contours based on available LiDAR data (Figures 5 and 6). The data used 
to create the maps are compatible with ArcGIS. 

Full cross-validation was utilized to evaluate accuracy of the habitat classification. In cross-
validation, all but one data point are used to build a classifier, and the classifier is then tested 
on the withheld point. This process is repeated on every point in the data set. The result is a 
matrix of classification rates, with correct classifications on the diagonal and incorrect 
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classification off-diagonal (Table 4). Because each classifier is tested on a data point that 
was not used to build the classifier, the result is unbiased. Also, because the test classifiers 
use almost all the available data points, they more closely represent the classifier actually 
used to generate the image product (which used all data points). 

To test the accuracy of the classifiers for the Olowalu data coral cover was divided into seven 
classes between zero cover and greater than 90% coral cover (Table 4). The overall accuracy 
of the classification (total correct classification divided by total number of data points) is 83%. 
The ">90% coral" class has the lowest correct classification rate at 70%; 17% of this class is 
misclassified as "70-90% coral," while 14% of this class is misclassified at one of the five 
other classes. All of other classes with coral cover between 30% and 90% have classification 
rates between 75-79%. Classes with coral cover less than 30% had correct rates between 
88% and 90%. Thus, slightly greater confusion occurred between the classes describing 
highest coral cover. In addition, the highest rates of misclassification occur in the two highest 
cover classes. For example, a total of 30% of the coral in the ">90%) class is rated at lower 
values. While the overall accuracy of the map product is considered high, the cross-validation 
suggests that the image product provides a conservative estimate of coral cover in the study 
area. 

Abundance of reef fish was estimated at selected col/val sites using 1 O-minute stationary 
point counts. At these locations, an observer remained at the location of the boat anchor and 
recorded all fish visible within a 360" viewplane. 

B. RESULTS 

1. Descriptions of Reef Zones 

The area of the nearshore marine environment included in the assessment for the Olowalu 
Town project extends from approximately the northwestern (Lahaina) end of the project 
boundary to the area known as "14-mile Marker" at the southeastern boundary of the project 
property. Within these boundaries there are a variety of zones composed of varied physical 
composition and biotic communities. Presented below is a descriptive view of these zones 
from the shoreline to a water depth of about 10m (33 feet). Example areas of each zone are 
labeled in Figure 7. 

It has been well-documented in the scientific literature that the major determining factor for 
reef coral community structure in open coastal areas in Hawaii is physical force from wave 
impacts (e.g., Dollar 1982, Dollar and Tribble, 1992, Grigg 1998, Fletcher et al. 2008). 
Results of the survey indicate that, while wave stress does playa role in shaping some of the 
coral communities in the area of study (particularly close to shore on the northwestern side of 
Olowalu Point), the reefs off Olowalu are largely an exception to this rule. This is the case 
owing to orientation to both northern and southern swells, and shelter from other islands that 
minimize the destructive effects from the typical seasonal wave climate. In area such as 
Olowalu where wave stress does not provide such a prevailing control, other physical or 
biotic factors provide dominant influence over the composition of coral communities. In the 
case of Olowalu, the predominant controlling factor appears to be effects from sediment, 
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originating both from terrestrial runoff and resuspension of naturally occurring marine 
sediment (note that the lack of wave energy may also result in less removal of sediment from 
coral surfaces than in areas of higher water velocity). The following descriptions of the reef 
zones focus on the interaction between sediment effects and reef community structure. 

a. Northern Reef Platform - Zone A 

The nearshore structure of the entirety of the Olowalu area consists of a wide, shallow inner 
reef flat with water depth less than 5 m (see the bathymetric contour maps shown in Figures 5 
and 6). The shoreline area extending from the northern boundary of the Olowalu Town 
property to the mouth of Olowalu Stream (Zone A in Figure 7) consists of rounded boulder 
beaches extending from the vegetation line to the intertidal zone (Figure 8, top). The intertidal 
area consists of a berm of boulders and beachrock that grades into a subtidal platform 
composed of fossil limestone. From the shoreline to a depth of approximately 2 m (within the 
wave impact zone), the reef platform is essentially barren of macrofauna. Seaward of this 
depth, coral colonies occur on the bottom in increasing density with increasing depth. These 
colonies are interspersed over hard bottom that is covered with a layer of dark-colored 
terrigenous sediment (Figures 9 and 10). The predominant corals in this region consist of 
hemispherical branching colonies of Pocillopora meandrina and lobate growth forms of 
Porites lobata. Most of what can be considered individual coral colonies are small in size and 
separated by areas of the limestone platform that are covered with dark-colored sediment. 
The nearshore reef flat extends to a water depth of about 5- 10m, at which point bottom 
composition turns into a plain of gray sand. 

b. Olowalu Stream Discharge - Zone B 

Directly off the mouth of Olowalu Stream (Zone B in Figure 7), bottom composition is similar 
to Zone A, except that sediment deposition on the bottom is thicker and corals are less 
abundant (Figures 11 and 12). The substantially lower coral cover in the area off the stream 
mouth suggests that continual or episodic discharge of terrigenous material has a significant 
effect on coral community structure. 

c. West Olowalu Outer Reef Platform - Zone C 

Areas of sediment deposition on the reef platform are still evident south of the point of 
discharge of Olowalu Stream. However, coral cover is higher here than north of the stream 
mouth (Figure 13). Relief of the bottom is also greater compared to north of the stream, 
resulting in greater levels of coral colony amalgamation into "super-colonies" that are 
elevated above the reef platform. Possibly as a result of sediment cover on most non-coral 
substratum, both motile invertebrates (e.g., sea urchins) and fleshy benthic macroalgae are 
nearly absent from Zones A-C. 
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d. West Olowalu Inner Reef Platform - Zone D 

The shallow subtidal area fronting most of the northwestern side of Olowalu Point is 
composed of a limestone bench interspersed with pockets of sand and rubble (Zone D in 
Figure 7). Living corals in this zone are sparse and restricted to heads of Pocillopora 
meandrina. Encrusting coralline algae are common on dead coral heads and rubble 
fragments (Figure 14). 

e. Reef Crest - Zone E 

While the topographic compositions of Zones A-D are typical of most of the nearshore reef 
zones in West Maui, a unique feature of the Olowalu area is the wide semi-circular reef flat 
that extends from the old breakwater structure southward around Olowalu Point. The 
shoreline throughout the central section of the Olowalu project site differs from the boulder 
beach to the north and consists of white sand beaches that extend across the reef flat (Figure 
8, center). The outer edge of the northwestern region of the reef flat consists of a reef crest 
composed of deposited coral rubble (Zone E in Figure 7). The reef crest is emergent at low 
tide and absorbs the full force of breaking wave, resulting in a lack of any biotic colonization 
(Figure 15). 

f. Inner Reef Flat - Zone F 

Inshore of the reef crest, the entire reef flat is shallow (less than 2 m in depth) and consists of 
sand channels that bisect the limestone platform (Zone F in Figure 7). Interspersed throughout 
the platform are bands and patches of coral, with upward growth limited by the surface of the 
water column (Figures 16 and 17). The most abundant coral species, Porites lobata, often 
occurs as "microatolls" where the upper surfaces of large round colonies consist of non-living 
areas owing to exposure to the atmosphere at low tide. Like large-scale atolls, growth of 
these colonies continues laterally rather than vertically, increasing the diameter of the colony 
(Figure 18). The upper surfaces of many of the microatolls, as well as wide areas of the reef 
surface, are covered with the invasive species of brown algae Acanthophora specifera (Figure 
18 and 19). With distance southward over the inner flat, the reef surface becomes 
progressively more covered with algal turfs that trap sediment and less with living coral 
(Figures 20 and 21). 

g. Outer Reef Flat - Zone G 

The outer region of the reef platform is substantially different from the inner flat in that water 
depth is slightly greater ond topographical structure grades into a series of spurs and grooves 
oriented perpendicular to the shoreline. While coral cover on the outer flat is greater than on 
the inner flat, much of the bottom still shows evidence of effects from sediment deposition 
(Figure 22). 
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h. Fore Reef - Zone H 

The outer fore reef flat platform off Olowalu Point provides an ideal habitat for optimal coral 
growth, as is reflected in the expansive reef structures that typify the area shown as Zone H in 
Figure 7. These reefs consist primarily of expansive mounds of interconnected colonies of 
finger coral (Porites compressa) (Figures 23 and 24) and large (up to several meters in 
diameter) helmet-shaped colonies of Porites lobo to (Figures 25-26). The coral-covered knolls 
extend seaward to abrupt vertical faces at the edge of sand flats (Figure 24). As virtually all of 
the limestone structure of the reef surface is colonized with living coral, these reefs can be 
considered "climax" communities. Owing to the expansive growth of branching finger coral, 
and little indication of breakage or fracturing of the reef structure, this area does not appear 
to have been affected by damaging wave impacts for a period of at least many decades (if 
ever). In addition, there is little or no evidence of any effects of sediment deposition, as in the 
more inshore areas. As noted above, the existence of actively accreting reefs in an open 
coastal environment is a relatively unique situation for Hawaii. 

i. Southeast Reefs (Mile Marker 14) - Zone I 

The north and the south ends of the proiect area differ in that the broad spur-and-groove 
fringing reef absent from the northern area continues from Olowalu Point to the southern 
property boundary. Near the southern end of the proiect site, an area known as "14-Mile 
Marker" is a high-use recreational area for snorkelers and kayakers. Part of the attraction of 
this area is the presence of an elevated section of reef close to the beach (Zone I in Figure 7). 
While coral cover and species diversity are higher in this particular area than on the 
surrounding reefs, a somewhat surprising observation was the extent of dead coral patches 
throughout the zone (Figure 27-28). While the appearance of the dead coral areas seems to 
be the result of sediment deposition, there are no streams in the area, as on the northern side 
of the study area. While the observed mortality may be a result of past episodic events of 
surface runoff following torrential rains, examination of the surface of many of the corals 
indicates settlement of sand, rather than mud (Figure 29). In any event, while the structure of 
the reefs to the south of Olowalu Point are distinctly different than those to the north of the 
Point, coral community structure in both areas is affected by sediment deposition that impacts 
coral settlement and growth. These sediment control factors do not control reef structure off 
the centra I area of the Olowa lu region beyond the reef flat. 

2. Quantification of Benthic Cover 

Combining the percent cover data for all 200 col/points provides an estimate of the overall 
reef structure for the 454 acres of reef surveyed. Total coral coverage of the survey area was 
43%. The most abundant coral, Porites lobata, comprised 17% of bottom cover and 40% of 
coral cover. The second most abundant coral was Porites compressa (12% bottom cover, 29% 
coral cover), followed by Montipora capitata and M. patu/a with combined bottom cover of 
10% and 23% coral cover). Pocil/opora meandrina accounted for about 2% of bottom cover 
and 4% of coral cover. Seven other coral species were observed at callval sites and 
accounted for less than 2% bottom cover and 4% bottom cover. Hence, five species of coral 
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accounted for 96% of coral cover throughout the survey area. 

Considering non-coral substratum, sand accounted for about 21 % of bottom cover, while 
algal turf (including turf covered with mud) covered about 26% of the bottom. Macroalgae 
comprised about 3.4% of bottom cover, while bare limestone was encountered on 6% of the 
bottom. Mud comprised about 1.2% of benthic cover. 

3. Habitat Mapping 

Figures 30-32 show satellite images of the Olowalu region overlayed with color coded circles 
that represent percent bottom cover of coral, algae and mud (including turf-bound sediment) 
at each of the 200 cal/val sampling points. In addition, these figures also include maps of 
coral, algae and mud (including turf-bound sediment) generated by classification schemes 
produced from the col/val points. Overall, the maps provide a good representation of the 
spatial distribution of the zonal composition described in the previous section. The densest 
coral cover can be seen along the outer reef crest off Olowalu Point (Figure 30); algae is 
most dense on the nearshore reef platform (Figure 31); mud and turf-bound sediment are 
clearly most abundant off the area where Olowalu Stream discharges (Figure 32). These 
maps show the composition of the area in its entirety, with all areas given equal significance. 
Such comprehensive consideration provides views of the spatial relationships between areas 
of high algal and/or coral cover with respect to the physical composition of the system and 
proximity of point source material input from land. 

An important attribute of remote sensing mapping is the ability to evaluate the total area of 
study with equal weight. Table 5 shows coverage estimates of seven abundance classes of the 
main types of benthic cover within the mapped area (coral, algae, sand and mud). For coral, 
the highest area cover is the 10-30% class, accounting for about 476 x 103 m', while the 
lowest abundance is seen in the class where coral covers greater than 90% of the bottom 
(51 xl 03 m'). Over the entire mapped area, coral cover accounts for about 38% of map area. 
This value is slightly lower than the 43% coral cover calculated as the mean value from 
cal/val points. Such a difference is not unexpected as investigator selection of the cal/val 
locations in the field is likely to be somewhat biased toward areas of higher coral cover. 

With respect to algae, the highest cover (by a factor of almost three) is the class with no 
algae, with the two highest cover classes of algae (> 70%) accounting for the smallest areas 
of coverage (total of 16x 103 m'). Over the entire reef, macroalgae comprised about 8% of 
bottom cover. 

Of the non-coral/algae bottom types, sand comprised about 21 % of bottom cover, while mud 
and turf-bound sediment covered about 33% of the bottom. Hence, about 54% of the bottom 
of the entire mapped area consists of sand, mud and turf-bound sediment, while 46% 
consists of coral and macroalgae. 

It is worth noting that around 1881, the channel of Olowalu Stream was diverted from a 
flowpath that intersected the shoreline south of Olowalu Point to the present location north of 
the point. Based on the habitat mapping performed for this assessment, any effects to marine 
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communities from discharge of sediment at the former region of discharge have been 
eliminated in the ensuing 130 years. As the average projected time for Hawaiian reef 
communities to reach a "climax" state is on the order of 50 years for wave-sheltered coastal 
areas (Dollar 1982, Grigg and Maragos 1974), the 130 period since stream diversion 
appears to be more than twice the period required for coral community recovery, assuming 
that the original stream discharge exerted a similar impact as the present stream discharge. 

4. Other Benthic Invertebrates 

The major taxa of benthic organisms, other than corals, occurring on the reef off Olowalu are 
sea urchins (Echinoidea) and sea cucumbers (Holothuroidea). The most abundant urchins are 
the two species that bore into limestone surfaces, Echinometra matheai and Echinostrephus 
aeieulatus. These urchins are most common on the outer fore reef although densities of these 
urchins are not as high as on other reefs throughout Hawaii owing to the near complete 
coverage of the bottom by living coral. Less abundant, but ubiquitous, across the reef front 
are the larger species of urchins, Tripneustes gratil/a, Eehinothrix diadema and 
Heteroeentrotus mammilatus. Urchins of any species are rare or absent from the reef platform 
on the north side of the project site where much of bottom was covered with terrigenous 
sediment. The most common sea cucumbers are the species Holothuria atro and H. 
mauritiana, which occur mainly on the sandy regions of the inner reef flats. Sea stars, 
predominantly Linekia spp., are observed in low numbers over the entire nearshore region. 
No crown-of-thorns starfish (Aeanthaster planei) were observed during the course of the 
present survey. 

Marine flora on the outer reef front are dominated by encrusting calcareous algae that covers 
bared limestone surfaces and the non-living parts of coral skeletons. The most common 
forms of encrusting algae are Porolithon spp. and Peysonellia rubra, which grows on the 
bases of Porites eompressa branches. On the shallow reef flat, most of the solid structure of 
the reef surface is covered with a thin layer of algal turf, which affectively binds sediment. 
Frondose benthic algae consists primarily of the invasive species Aeanthophora specifera, 
which comprises a high percentage of bottom cover in the nearshore areas of the reef flat to 
the south of Olowalu Point. Other species of macroalgae (particularly Ulva spp. and Hypnea 
museiformis) that dominate bottom cover in other nearshore areas of Maui were not 
observed in high abundance on the Olowalu reefs. The areas where these two species are 
abundant (i,e., Maalaea, Kihei) are characterized by nearshore reef flats that are subjected to 
substantial wave action and water motion. The inner reef flats at Olowalu are not subjected 
to such water motion and are normally very calm. Hence, the environmental setting is not 
suitable for colonization by these two species, although it is well suited for Aeanthophora. 

The design of the reef survey was such that no cryptic organisms or species living within 
interstitial spaces of the reef surface were enumerated. However, no dominant communities 
of these classes of biota were observed during surveys at any of the study stations. 
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5. Reef Fish Community Structure 

Results of stotionary count fish surveys are shown for the northern reef (Zone A, Table 6-a), 
the reef flat (Zone F, Table 6-b) and the outer reef front (Zone H, Table 6-c). Overall, 
abundance of reef fish was lowest on the reef flat, with a total of 29 species observed. The 
number of species observed at five survey sites ranged from 5 to 18, and the number of 
individuals ranged from 33 to 103 (Table 6-a). Dominant fish species on the reef flat include 
a variety of wrasses (Labridae), damselfish (Pomocentridae) and small parrotfish (Scaridae). 
At one site on the inner reef flat a large school of Mulloidichthys flavolineotus (yellow-striped 
goatfish) was encountered. 

Abundance of fish on the northern reef platform (Zone A) was intermediate between the lower 
abundance on the inner reef flat (Zone F) and the outer reef face (Zone H). A total of 33 
species were observed at three sites, with the number of species per site ranging from 13 to 
20, and the number of individuals per site ranging from 45 to 113 (Table 6-b). As on the reef 
flat, the most abundant families were the wrasses (Labridae), damselfish (Pomocentridae) and 
surgeonfish (Acanthuridae). Of note were the comparatively low numbers of butterfly fish 
(Family Chaetodontidae) on both the inner reef flat and the northern reef platform. 

Fish abundance was highest on the outer reef front with a total of 53 species observed. 
Number of species observed at eight survey sites ranged from 11 to 30, with the number of 
individuals per site ranging from 54 to 471 (Table 6-c). The most abundant species on the 
outer reefs included 11 species of wrasses, with the saddleback wrasse (Tha/assoma duperrey) 
the most common. Thirteen species of surgeonfish (Acanthuridae) were encountered, with the 
brown surgeonfish (Acanthurus nigrofuscus) occurring at every survey site. Damselfish 
(Pomocentridae) were also abundant, particularly the species Chromis vanderbilti. The 
triggerfishes Me/anichthys spp. were commonly seen congregating in the water column. 
Juvenile reef fishes were most abundant at the deeper reef habitats within the matrix created 
by branching stands of Porites compressa. The lattice structure formed by this coral provides 
a sheltered refuge for small fish. Juveniles belonged mostly to the family Acanthuridae 
(surgeonfishes), with representatives from the families Labridae (wrasses), Mullidae (goat 
fishes), and Chaetodontidae (butterfly fishes). While not part of the stationary point surveys, 
numerous small black-tip reef sharks (Carcharhinus limbatus) were observed on the inner reef 
flat south of Olowalu Point. 

Although the reefs along the project area (particularly on the outer reef face) harbor an 
abundant and diverse fish fauna, it is also apparent that the area is subjected to a high 
degree of fishing pressure. A near-complete lack of fishes considered good "food fish" clearly 
indicated heavy fishing pressure. No carangids (e.g., jacks, papio) were sighted, although 
several small omilu (Caranx me/amphygus) were sighted in inshore areas of the reef flat. 
Similarly, the scarcity of larger goatfishes and parrotfishes suggests that these species are 
impacted by fishing pressure. Inspection under ledges and large coral heads revealed fair 
numbers of squirrelfish (Family Holocentridae), but fewer than would be expected in an 
unfished area. No spiny lobsters were observed. 
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6. Threatened or Endangered Species 

Four species of marine animals that occur in Hawaiian waters and have been declared 
threatened or endangered by Federal jurisdiction may occur in the vicinity of the project site. 
The threatened green sea turtle (Chelonia mydas) occurs commonly throughout Hawaiian 
waters and is known to feed on selected species of macroalgae. Several green turtles were 
encountered during the course of fieldwork. The endangered hawksbill turtle (Eretmochelys 
imbricata) is found infrequently in waters off Maui, but regularly nest in South Maui. 

Populations of the endangered humpback whale (Megaptera novaeangliae) spend the winter 
months in the Hawaiian Islands. While humpback whales are abundant in the waters offshore 
of Olowalu in the winter months, it is not common for whales to occupy the very shallow 
nearshore areas that are the focus of this survey. The Hawaiian Monk Seal (Monachus 
schauins/andi), is an endangered earless seal that is endemic to the Hawaiian Islands. While 
the majority of the population of Monk Seals occurs in the uninhabited Northwestern 
Hawaiian Islands, individuals are routinely observed resting on beaches around the main 
Islands and have the potential to occur at the project site. 

IV. DISCUSSION and CONCLUSIONS 

The purpose of this assessment is to assemble the information to make valid evaluations of 
the potential for impact to the marine environments from the proposed Olowalu Master Plan 
project. The information collected in this study provides the basis to understand the processes 
that are operating to affect reef processes in the nearshore ocean, so as to be able to address 
any concerns that might be raised in the planning process regarding these factors. 

The proposed Olowalu Master Plan project does not include plans for any direct alteration of 
the shoreline or offshore areas. Therefore, potential impacts to the marine environment can 
only be considered from activities on land that may result in delivery of materials (primarily 
freshwater and nutrients) to the ocean through surface runoff or infiltration to groundwater on 
land with subsequent discharge to the ocean. To evaluate the possible magnitude of these 
processes, a report has been prepared by Tom Nance Water Resource Engineering (TNWRE) 
entitled "Impact on Water Resources of the Olowalu Town Project" (dated July 2011). Below is 
a summary of the information provided in the TNWRE report, along with conclusions 
regarding the potential effects of the project on the marine environment. 

A basic assumption is that groundwater in the inland portion of the watershed moves toward 
and ultimately discharges at the shoreline. During transit through the aquifer to the 
shoreline, dissolved nutrients (nitrogen and phosphorus) may be supplemented by natural or 
anthropogenic inputs, or may be consumed by natural processes (not considering removal by 
pumping). There is an existing non-potable irrigation system which serves ongoing 
agricultural and landscape irrigation in the project area consisting of an upgradient diversion 
from Olowalu Stream at 502-foot elevation, a 1.1-mile long conveyance ditch and tunnel 
system, and an open storage reservoir at an elevation of about 360 feet. 
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A membrane bioreactor (MBR) treatment plant will be constructed onsite to treat project-
generated wastewater to R-1 (tertiary) quality. Most of the treated effluent will be reused for 
irrigation. About 100 acres within the project have been identified for this irrigation reuse. 
Early in the project's development, and possibly on a continuous basis at full build out, the 
non-potable irrigation system will provide supplemental supply to these areas. In wet periods 
when there is an excess of R-1 treated effluent, the excess will pass through a two-acre 
"constructed" wetland and the effluent from the wetland will be disposed of in a large (4.7-
acre) leach field. 

The project site is crossed by Olowalu Stream and several other much smaller and unnamed 
normally dry gulches. As a result of the increase in impervious surfaces that will be created 
by the Olowalu Town project, peak rates of runoff and runoff volume have the potential to be 
higher when compared to the present (see TNWRE report). The intent of the drainage system 
designed for the project is to provide sufficient volume in onsite retention basins so that peak 
runoff rates and volumes for a 1 OO-year, 24-hour design storm will not be increased over 
existing conditions. By providing these retention volumes, runoff rates and volumes for lesser 
storms would actually be less than for existing conditions. It is also likely that retention basins 
will reduce delivery of sediment to the ocean, as heavier particulate material should settle out. 

Using the State Commission on Water Resource Management's methodology for establishing 
the sustainable yield of the Olowalu Aquifer System, groundwater discharging along the 
Olowalu Town project's shoreline is approximated as seven million gallons per day (MGD). 
As a first order approximation, it is assumed that existing surface runoff to the shoreline 
averages 2.3 MGD year-raund and that 85% of this occurs at the point of shoreline discharge 
of Olowalu Stream. The remainder represents about one-third of the 20 inches of annual 
rainfall on the 635-acre project site. 

The treated R- 1 effluent available for irrigation reuse is generally estimated at 85% of the 
within-building potable water use. The remaining 15% would be lost in conveyance 
hardware, lost to evaporation and leakage at the wastewater treatment plant, or simply not 
be discharged into the wastewater system at the points of use. 

About 100 acres in four land use categories (Public/Quasi Public, Park/Open Space, 
Agriculture, and the Highway) have been identified for the irrigation reuse of the R- 1 treated 
wastewater. At full build out, it is estimated that about 0.24 MGD of the R- 1 effluent would 
be used for this irrigation. The remainder, ultimately amounting to 0.14 MGD, would be 
directed into the two-acre constructed wetland and then disposed of in the 4.7 -acre leach 
field. 

Based on expected water use and wastewater generation amounts, estimates can be made 
regarding changes to groundwater flowrate and the loading of nitrogen and phosphorus as 
discharged along the project's shoreline. Based on flux rates, nutrient utilization rates and 
concentrations of nitrogen and phosphorus in groundwater, R- 1 effluent, and fertilizers used 
in landscaping, TNWRE estimates that, with full project build-out, groundwater flowrate 
discharged into the marine environment will be reduced by 6%, nitrogen discharge to the 
ocean will be increased by about 10%, and phosphorus discharge will be decreased by about 
1%. 
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Two factors affect changes to surface runoff resulting from proiect development: greater use 
of Olowalu Ditch and the changes to rainfall-runoff. It has been previously estimated that the 
proiect would use an average of 0.39 MGD from the ditch, an apparent increase over 
present use. The ditch flow is now measured at a location close to the system's storage 
reservoir and about 1.1 miles downstream from the point of stream diversion. Based on 
observations, it appears that the proiect's use of Olowalu Ditch can be supplied by 
appropriate repair and maintenance of the ditch and that this use will not create a difference 
in surface water discharge at the shoreline by Olowalu Stream. 

Present surface runoff from the proiect's 635-acre area was estimated as one-third of its 20 
inches of annual rainfall. This is equivalent to 0.31 MGD as a year-round average. The 
proiect's retention basins are to be designed to keep post-development peak rates and 
volumes of runoff at the same or less than existing conditions for a 100-year, 24-hour design 
storm. The installed retention volumes for this hypothetical design storm will have a more 
substantial impact on smaller rainfall events, meaning that the actual surface runoff from the 
proiect site will be less than under the existing, undeveloped condition. Since it is virtually 
impossible to estimate that reduction for the spectrum of actual rainfall-runoff events that will 
occur, it is simply assumed that there will be no increase in surface runoff discharge along the 
shoreline. 

Water quality data of surface runoff from developed areas are scarce and widely varying. In 
general, these data indicate that nitrogen and phosphorus levels in stormwater runoff are 
lower than background levels in groundwater. On this basis, and as an order of magnitude 
estimate, it is assumed that increases of 30 11M of nitrogen and 211M of phosphorus will 
occur. For an average discharge of 0.31 MGD, the increased loading would amount to 1.08 
pounds per day of nitrogen and 0.16 pounds per day of phosphorus. Thus, the total change 
in nutrient loading to the ocean from the proiect taking into account both groundwater 
discharge and surface water discharge would equal an increases in nitrogen by about 13% 
and phosphorus by about 1 % over existing conditions (TNWRE 2011). 

These results from TNWRE indicate there will be little change over existing conditions in the 
concentrations of nitrogen and phosphorus in groundwater discharging at the shoreline. The 
results of the analyses of nutrient concentrations in the nearshore regions presented in this 
report indicate that, at present, effects to nutrient concentrations from input from land can 
only be detected in the sub-tidal zone very close to the shoreline at selected locations. The 
extent of these effects does not reach the offshore areas that constitute viable "reef" habitats 
with accompanying biotic communities. In addition, nutrient subsidies from land are 
contained within a thin surface layer that does not come into contact with the reef surface. As 
a result, on both horizontal and vertical scales there is little contact between groundwater and 
biotic communities. 

Because there is a predicted small (-6%) reduction in groundwater discharge over present 
conditions as a result of the proiect, the extent of offshore effects would be reduced even 
further owing to more rapid mixing of the smaller volume of discharged groundwater to 
background marine concentration. According to estimates produced by TNWRE, while there is 
an increase of groundwater nitrogen flux to the ocean of about 10% under full development, 
there is a corresponding decrease in phosphorus is about 1 %. Combined with surface runoff, 
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the total flux of water from the project site to the ocean should result in an increase of 13% 
for nitrogen and 1 % for phosphorus. However, as surface flow is restricted to only periods of 
heavy rainfall, groundwater discharge will constitute the major change to water and nutrient 
flux at the shoreline. Unless there is flux of phosphorus in groundwater to match the flux of 
nitrogen, there is no potential for the nitrogen subsidy to be utilized. At the location where 
groundwater flux was greatest within the Olowalu study area (Transect 1) the DIN:DIP ratio 
for the three samples collected nearest to the shoreline where groundwater input was most 
pronounced ranged from 65- 1 04. The DIN:DIP of marine plants is about 30: 1 (Smith and 
Atkinson 1983). Hence, the nearshore waters that are most influenced by groundwater input 
at Olowalu already have excess N in relation to P with respect to the required ratios for algal 
uptake. Hence, small additions of N without corresponding P do not have the potential to 
result in increased algal biomass. 

Characterization of the benthic communities off Olowalu reveals significant effects from the 
deposition of terrigenous sediments entering the ocean through discharge from Olowalu 
Stream. As a result, any land management activity that could lessen the delivery of sediment 
to the ocean can be viewed as a positive action. Retention basins designed to capture storm 
runoff will offset the increased area of impervious surfaces of the Olowalu Town project such 
that there will be no change in volume of surface runoff relative to present conditions. 
However, while there should be no change in volume runoff, it might be expected that the 
retention basins could function as sediment traps, resulting in a decrease in sediment 
discharge, particularly during high intensity rainfall events. As it is not the volume of 
streamwater per se discharged to the ocean that affects biotic composition, but rather the 
sediment loads of streamwater, it is possible that the net effect of the project might result in 
an overall improvement of offshore reefs. Any future design considerations for the retention 
basins should focus on maximizing sediment trapping as well as runoff. 

In summary, results of the baseline assessment of the marine environment off the proposed 
Olowalu Master Plan project site on west Maui reveal a diverse set of distinct reef habitats, 
some of which are essentially unaffected by input from land, and some of which are greatly 
influenced from input from land. Groundwater flow to the ocean is restricted in both 
magnitude and area extent (in terms of horizontal gradients from the shoreline and locations 
along the shoreline). In addition, groundwater input is retained within a buoyant surface lens 
that does not come in contact with the reef surface. Surface water discharge is evident along 
the northern boundary of the project site owing to input from Olowalu Stream. 

Offshore coral reef communities consist of assemblages that are somewhat atypical of most 
Hawaiian reefs. Along the northern side of Olowalu Point, reef community structure is largely 
influenced by input of terrigenous sediment emanating from stream discharge. The southern 
side of Olowalu Point is characterized by a wide, shallow, wave-sheltered reef flat, which is 
not a common habitat found in Hawaii. The outer reefs consist of extensive actively accreting 
coral formations where growth and community composition are not controlled by wave 
forces, as is the typical situation on most Hawaiian open coastal areas. Along the southern 
side of the Olowalu survey area reefs exhibit effects of sediment, although of a different 
nature than along the northern perimeter. 

An engineering evaluation of all water supply and use for the project reveals that, even at full 
buildout, there should be no substantial changes in either groundwater flow rate to the ocean 
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or composition of groundwater. As groundwater presently has essentially no effect on existing 
marine communities, the small changes to groundwater fluxes associated with the project will 
have no negative impacts to the ocean. Retention basins that will be an integral part of the 
proposed project should serve to trap terrestrial sediment prior to ocean discharge, which will 
hopefully mediate some of the stress associated with sediment discharge. A major focus of 
the Olowalu project will be on the recognition, appreciation and long-term stewardship and 
preservation of the natural and cultural resources of the land. Thus, all activities associated 
with the project should concentrate on maintenance of undisturbed areas and improvement 
of stressed areas. All of these considerations indicate that the proposed Olowalu project will 
not have any significant negative effects on the coastal ocean offshore of the property. 

V. SUMMARY 

1. Evaluation of the nearshore marine environment off the Olowalu Master Plan project site in 
West Maui was carried out in 2010-2011. Assessment of nearshore marine water chemistry 
was carried out by evaluating data from 60 water samples that were collected at five ocean 
sites spaced within the project boundaries. Water samples were collected on transects 
perpendicular to shore, extending from the shoreline to distances of approximately 500-600 
m offshore. Analysis of fourteen water chemistry constituents included all specific constituents 
in DOH water quality standards. 

2. Several dissolved nutrients (Si, N03', PO/, TN and TP) displayed strong horizontal 
gradients at several ocean transect sites with highest values closest to shore and lowest values 
at the most seaward sampling locations. Correspondingly, salinity was lowest closest to the 
shoreline and increased with distance from shore. These gradients were most pronounced at 
the northern boundary of the project site and weakest at the southern region of the project 
area southwest of Olowalu Point. These patterns are indicative of groundwater efflux at the 
shoreline, producing a zone of mixing where nearshore waters are a combination of ocean 
water and groundwater. In all cases, the nearshore zone of mixing was restricted to a narrow 
zone that extended a maximum of only tens of meters from the shoreline. Beyond this 
distance, water chemistry at all sites was representative of pristine open coastal waters. 

3. Water chemistry constituents that are not major components of groundwater also displayed 
distinct gradients with respect to distance from the shoreline. In particular, Chi a and turbidity 
were generally elevated in nearshore samples with decreasing values moving seaward. 

4. Application of a hydrographic mixing model to the water chemistry data was used to 
indicate if increased nutrient concentrations in nearshore waters are the result of mixing of 
natural groundwater with oceanic water, or are the result of inputs from activities on land. 
The model indicates that, at the time of sampling, there was a distinct subsidy of nitrate 
nitrogen (NO;) to the ocean at survey sites located near the northern boundary of the 
property (Site 1) and off the eastern side of Olowalu Point (Site 4). There was no external 
supply of nitrate at Site 2, located directly off Olowalu Stream. However, there was a subsidy 
of phosphate phosphorus (PO/·) off Olowalu Stream, which did not occur at any other 
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location. 

5. Evaluating water chemistry from the single sampling in 2010 using DOH specific criteria 
for Open Coastal Waters indicates that many of the measurements in the nearshore areas 
(within 10-20 m of the shoreline) exceed standards, particularly for various forms of nitrogen. 
As these standards do not take into consideration of mixing of high-nutrient, naturally-
occurring groundwater with ocean water in the nearshore zone, such exceedances are 
expected. 

6. Characterization of the marine habitat and biotic community structure was carried out 
using a fully georeferenced WorldView-2 multispectral satellite image of the Olowalu area 
purchased from the Image Library at DigitalGlobe.com (image data originally acquired on 
February 10,2010). Ground-truth data derived from georeferenced digital photographs 
collected at 200 representative points provided the input to create benthic habitat maps of the 
Olowalu reefs. Ground-truth data and resulting computer generated maps provided 
estimates of occurrence of living coral cover, as well as cover of algae, sand and mud 
throughout the various zones of the reef environment. 

7. Analysis of spectral data within the satellite image was classified using georeferenced 
ground-truth data and covered an area of about 1.8 million square meters, or 454 acres. 
Overall coral cover in the mapped area was about 37% of bottom cover, while living coral 
cover within the calibration photo-quadrats equaled about 40% of bottom cover. The 
difference in cover values using the two estimates is a result of selection of calibration-
validation points that are likely biased toward areas of higher coral cover. Macroalgae 
accounted for about 8% of bottom cover, 21 % of the bottom was covered with sand, and 33% 
of the bottom consisted of mud and sediment bound in algal turf. 

8. In most open coastal areas of Hawaii the dominant factor responsible for the physical 
structure of reefs and species assemblages is stress from wave energy. The reefs at Olowalu 
are somewhat unique in that sediment deposition (or lack thereof), rather than wave forces, 
appears to be the maior determinant of physical and biotic reef structure. Along the northern 
side of Olowalu Point, deposition of terrigenous sediment emanating from Olowalu Stream 
creates a habitat where coral communities are limited to species and growth forms that can 
withstand the sub-optimal conditions created by sediment deposition. South of Olowalu Point, 
a shallow, wide, triangular-shaped reef flat, formed from deposition of alluvial material from 
Olowalu Stream, terminates in a fore-reef composed of actively accreting corals assemblages 
that show little or no effect of sediment stress. Reefs at that southeastern end of the proiect 
site (14-Mile Marker) also showed distinct indications of sediment stress, although no maior 
streams discharge regularly in this area. 

9. Motile macro-invertebrates on the reef consist primarily of several species of sea urchins. 
These species include the bio-eroding burrowing urchins Echinometra matheai and 
Echinostrephus acicu/atus, and the larger slate pencil urchin (Heterocentrotus mammi/atus), 
the collector urchin (Tripneustes gratil/a) and the long-spined urchin (Echinothrix diadema). 
Urchins were rare in the zones covered by sediment. Other macrobenthos observed consist of 
sea cucumbers, primarily on the sandy areas of the reef flats, and starfish. The coral-eating 
crown-of-thorns starfish (Acanthaster p/anci) was not observed in the study area. 
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10. Populations of reef fish in the area were typical of Hawaii reefs, although numbers of 
larger fish were low, likely as a result of fishing pressure. The most abundant families consist 
of wrasses, damselfish and surgeonfish. As is generally the case, density of fish was a 
function of vertical complexity of the benthic surface, with the highest abundance on the outer 
fore-reef. Reef fish were rarest in the areas with heaviest deposition of mud. Numerous small 
sharks were observed on the inner reef flat south of Olowalu Point. 

11. Overall, results of this study indicate that the existing episodic discharge to the ocean of 
land-derived sediment is the most pervasive stress to the reefs off Olowalu. However, the 
area extent of such deposition is limited and does not affect all areas of the reef. Reef 
communities on the outer reef flat and fore reef represent essentially pristine ecological 
settings unaffected by most activities of man (with the exception of fishing). 

12. Engineering analysis indicates that, with full build-out of the planned project, there will be 
changes in groundwater that include a small reduction in flow rate and phosphorus discharge 
and an increase in nitrogen discharge to the nearshore ocean compared to present 
conditions. The changes with combined groundwater and surface runoff from episode storm 
events, is predicted to increase both phosphorus and nitrogen flux to the ocean by small 
amounts. Depiction of the existing marine environment indicates that, at present, 
groundwater is so restricted in distribution that there is essentially no effect on marine 
community structure. Thus, the small changes in groundwater dynamics projected to result 
from the project do not present a mechanism for future negative effects to offshore marine 
communities. 

13. A planned component of the Olowalu Town Master Plan is a series of retention basins 
within the project site for the purpose of retaining storm water runoff prior to discharge to the 
ocean. While the project will increase the area of impervious surfaces, the inclusion of 
retention basins is predicted to result in no change to discharge of water to the ocean 
compared to the present scenario. However, with respect to impacts to coral communities, 
the most important aspect of the retention basins is a potential reduction in discharge of 
terrigenous sediment. 

14. Planning of the Olowalu Town Master Plan focuses on continued maintenance and 
stewardship of the unique natural resources of the area. As a result, as long as best 
management practices are utilized to avoid any unforeseen impacts during the construction 
and operational phases of the project, and engineering considerations in the design of the 
retention basins focus on maximizing sediment trapping, there is no rationale to indicate the 
potential for negative impacts to the marine environment. 

15. The studies conducted for this report, particularly the water quality analyses and coral 
reef habitat maps, can serve as an initial baseline for any monitoring programs that may be 
required for the project. 
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FIGURE 1. Satellite image of Olowalu, Maui, Hawaii showing locations of five water sampling transects that extend from the 
shorel ine to 400-600 meters offshore. Nine sampling stations were located on each transect. 



TABLE 1. Water chemistry measuremenls (nutrient concentrations in micromolar units) from five ocean water transecls, two streams and two groundwater 
wells collected in the vicinity of the Olowalu Town project on June 11,2010. Abbreviations as follows: DFS=distance from shore; S=surfoce; D=deep; 
BDL=below detection limit. Also shown are the State of Hawaii, Department of Health (DOH) "not ta exceed more than 10% of the time' and ''not to exceed 
more than 2% of the time' water quality standard. for open coastal waters under 'dry" and "we~' conditions. Boxed values exceed DOH 1 0% 'dry" 
standards; boxed and shaded values exceed DOH 10% ''we~' standards. For sampling site locations, see Fig ure 1. 
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~ 50S 0.07 BDL 0 .08 5.73 , 0.32 5.91 0.39 5.99 ! 0 .28 34.616 1 8. 14 1 0 .14 1 26.16 1 0 

0 50D 0 .04 0.02 0.10 5.35 1 0.30 7.08 0.34 7.201 0.29 I 

150S 0.04 0.02 0.12 0.29 6.84 0.33 6.98 1 0.42 
34.620 1 8. 14 1 0.36 1 26. 10 1 

6.55
1 

34.600 I 8.16
1 0.

07
1 

25.95
1 150D 0.01 0.03 0.10 2.45 , 0.33 7.13 0.34 7.26 1 0 .17 34.787

1 

8 .18

1 

0.05 25.97 
400S 0.07 0.04 0.80 2.691 0.42 7.04 0.49 7.88 1 0.14 34.811 8.18 0.07 26.01 1 
400D 0.Q2 0.05 0.43 2.05l 0.33 6.87 0 .35 7.35 1 0.18 34 .787 1 8.19 1 0.06 1 25.88 1 

OS 0.52 0 .36 5.68 427.84 1 0.80 9.40 1.32 15.44 16.90 18.1 98 1 7.211 1.74 25.5~ 1 
IS 2.28 0.40 3.72 322.601 0.60 22.48 2 .88 26.60 5.91 21 .315r 7.591 1.251 25.57 1 
2S 1.04 0.68 5.68 181.88 1 1.24 21.84 2 .28 28.20 3.79 28 .616 1 7.74 1 0.35 i 25.58 1 

5S 0.55 0.64 2.38 107.85 1 0.35 8.91 0 .90 11.93 3.88 32.228

1 

7.74~ 25.57
1 N lOS 0.15 0.11 1.48 4.89 1 0.47 8.76 0.62 10.35 0.53 34.707 8.10 0.99 25.56
1 :;) 

20S 0.05 0.07 0.07 0.36 7.66 0.41 7.80 1 0.29 34.690 1 8.13 1 0.38 , 0 4.27 : 25.56, 
~ 50S 0.20 0.19 0.21 2.55 1 0.42 7.25 0.62 7.65 1 0 .13 8.14 0.05 1 26.02 1 0 34.801 , 
0 50D 0.13 0.11 0.48 2.321 0.40 7.18 0.53 7.77 ! 0 .16 34.8 14 1 8.14 1 0.13 1 26.07 1 

200S 0.04 0.05 0.18 1.99 1 0.33 7.49 0.37 7.72 : 0.14 34.800 1 8.171 0.04 1 25.99 1 
200D 0.04 0.08 0.34 1.78 i 0.35 6.92 0 .39 7.34 1 0.13 34.8 13 1 8.161 0.04 i 25.87 1 
500S 0.03 0.01 0.03 1.82 1 0.36 7. 13 0.39 7.17 ! 0.11 34. 778 1 8.19 1 0.03 1 25.98 1 
500D 0.18 0.02 0 .28 1.58 0.42 7.6 1 0.60 7.9 1 i 0 .16 34 .780 ' 8.20 1 0 .02 i 25.49 ' 

OS 0.68 1.08 3.80 148.52 1 0 .96 10.20 1.64 15.081 0.55 26.230

1 

7.90 0.74 25.80
1 IS 0.52 0.92 1.96 129.24 . 0 .96 13.04 1.48 15.92T 0.55 28.4 11 8.06 0.92 25.83 , 

lOS 0.14 0.07 0.29 25.73 i 0.38 7.61 0.52 7.97 j 0.42 33 .883 8.11 0.64 25.79 1 
20S 0.06 0.04 0.17 24.061 0.29 7.92 0.35 8.13 1 0.29 33.797 1 8.08 0 .19 25.81 1 

(") 40S 0.05 0.05 0 .07 6.99 1 0.29 6.78 0.34 6.90 1 0 .18 34 .663 1 8.15 1 0.18 1 25.81 1 
:;) 

6.61 ! 0 60S 0.06 0.08 0 .11 3.54 1 0.30 6.42 0 .36 0.22 34.813 1 8.12 1 0.07 1 25.89 1 
~ 100S 0.08 0.23 0.07 1.6°i 0.30 6.08 0.38 6.38 1 0.12 34.855 1 8. 14 1 0.05 1 26. 12 1 0 

0 100D 0 .13 0.12 BDL 1.54 1 0.40 6.54 0.53 6.66 1 0.11 1 34.853
1 

8.14 , 0.06 i 26.17
1 300S 0.02 0.17 0.01 1.67

1 
0.33 6.18 0.35 6.361 0.12 34.823

1 8.18 1 0.05 i 26.00
1 

300D 0.06 0.12 0.04 

~:~~I 
0.33 6.10 0.39 6.26l 0.09 34.828 i 8.18 1 0.03 1 26.01 1 

600S 0.02 0.09 0.07 0.33 6.5 1 0.35 6.67 ! 0.10 34.818) 1 8.1~ 1 0.08 1 25.91 
600D 0.08 0.06 0 .06 1.28 0.42 6.29 0 .50 6.41 i 0.07 34 .800 8.20 0.04 1 25.51 \ 

OS 0 .27 5.11 0.65 104.30 1 0.31 7.26 0.58 13.02 0.70 32.679 1 8.01 1 1.45 26.31 1 
IS 0.17 2.16 0.77 58.45 1 0 .35 7.48 0 .52 10.41 0.94 33.920 / 8.20 / 0.37 1 26 .29

1 
lOS 0.06 0.46 2.35 16.41 0.30 7.83 0.36 10.64 0.73 34.905 8.30 0.39 1 26.28 
20S 0.04 0 .03 0.34 8.45 1 0.29 8.29 0.33 8.66 0.53 35. 142

1 
8 .27

1 
0.24 I 26.23

1 

...,. 40S 0.04 BDL 0.07 12.05 , 0 .30 8 .54 0.34 8.61 i 0.49 34.829
1 

8 .08
1 

0.20
1 

26.20 
2 60S 0.06 0.02 0.30 4.67 0 .30 7.26 0.36 7.58 i 0.37 26.19

1 
0 35.059

1 

8.03~ 
~ 100s 0.14 0.41 0.43 2.69 1 0 .36 6.39 0.50 7.23 1 0.17 34.906 8.06 0 .85 26.02 0 

0 100d 0 .03 0.35 0.09 2.21 1 0.30 6.02 0.33 6.46 1 0.14 34.910 8.06 0.09 26.02 1 
300S 0 .04 0.47 0.09 2.001 0.36 5.34 0.40 5.90 i 0.17 34.930 8.03 1 0.05 1 25 .56 1 

300D 0.24 0 .51 0.11 2.20 1 0.30 6.01 0.54 6 .63 1 0.19 34.890 1 8.071 0.10 1 26.06 1 

600S 0.15 0.30 0.10 2.221 0.38 5.62 0.53 6.02 ; 0.30 34.844 8. 15 1 0.09 1 25. 13 1 
600D 0.06 0.30 0.11 1.26 0.37 5.48 0.43 5.89 1 0.10 34.827 8.18 i 0.06 , 25 .90 i 

OS 0.10 0.09 0.41 14.03
1 

0.28 6.49 0.38 6.99 1 0.40 34.262 8.02 , 0.19 , 26.03
1 IS 0.04 0 .03 0.23 15.47 0.26 6.82 0.30 7.08 ! 0.45 34.193

1 

8 .03r 0.62 25.93 , 
2S 0.03 0.04 0 .39 7.51 ! 0.30 6.93 0.33 7.36 ! 0 .38 34 .600 8.Q41 1.011 25.97 1 
55 0.08 0.06 0.39 3 .79 1 0.30 6.40 0.38 6.85 1 0.30 34 .835 8 .0~ ! 0.13 , 25.971 

'" lOS 0 .14 0 .03 0.08 3.86 1 0.26 5.81 0.40 5.92 1 0.22 34.818 1 8.06~ 26.01 1 
:;) 

0 20S 0.09 0.08 0.63 3.71 1 0.46 5 .94 0.55 6.65 ! 0.28 34.832 1 8.05 0.51 25.93 1 
~ 50S 0.05 0.32 0.13 1.75

1 
0.39 7.05 0.44 7.50 : 0.17 34 .858 1 8.10 1 0.09 1 25.85 1 0 

(5 50D 0.12 0.31 0.19 2.13
1 

0.36 5.19 0.48 5.69 1 0.23 34 .847 1 8.10 i 0.15 1 25.95
1 200S 0.08 0.35 0.11 1.69

1 
0.39 5.87 0.47 6.33 j 0.18 34.840 , 8.12

1 
0.06 1 25.93

1 200D 0.14 0.39 0.21 1.75 , 0.37 5.34 0.51 5.94 : 0.16 34.841 1 8.13
1 

0.05 , 25.92 , 
500S 0.22 0.29 0.30 1.4~ 1 0.22 6.28 0.44 6.87 1 0.16 34 . 83~ i 8.1~ i O.Oi l 25.8~ 1 
500D 0.07 0.21 0 .15 1.41 0.33 5.62 0.40 5.98 l 0.11 34 .826 8 .16 0.03 25 .94 

Streams 
210 0.40 0.20 0.80 697.50 1 1.50 22.40 1.90 23.40 1 0.177 1 1 I I 
520 0.60 0.40 0.80 720.80 j 1.70 20.20 2.30 21.40 j 0.160 i i 1 I 

Wells 
4936-01 0.70 4.00 0.90 759.701 1.60 16.70 2.30 21.60 1 0. 175 1 I I 1 
4937-01 3.30 34.40 2. 10 843.50 i 1.70 2.80 5.00 39 .30 1 0.294 ' I I I 

V) 10% 0.71 0.36 i 0.96 12.86 ! 0 .50 . I ... j 
0.50 

I .. i 0 DRY 
3: 2% 1.43 0.64 1.45 17.86 1.00 1.00 

--
r 

I I 0.90 I I 0 WET 10% 1.00 0 .61 1.29 17.85 I 1.25 . ... .. 
0 2% 1.78 1.07 1.93 25.00 2.00 1.75 

• Salinity shall nof vary more than fen percent form natural or seasonal changes considering hydrologic input and oceanographic conditions. 
"*' Temperature sholl not vary by more than one degree C. from ambient conditions . 
""pH shall not deviate more than 0.5 units from a va lue of 8. 1 . 
..... Dissolved Oxygen not to be below 75% saturation. 

02 
%Sat 
101.0 
101.1 
101.4 
100.8 
101.7 
104.2 
105.2 
105.7 
103.6 
101.3 
102.9 
102.2 
109.3 
109.7 
109.9 
110.4 
109.0 
108.4 
101.4 

99 .8 
101.1 
100.5 
104.5 
107.0 
113.3 
113.7 
110.1 
113 .3 
110.7 
105.5 
101.4 
100.5 
104 .1 
103.4 
104.0 
105.8 
103.3 
101.0 
98.3 
96.4 
93.3 
92.4 

101.2 
92.2 
94.5 
92.8 

103.6 
104.1 
103.8 
101.3 
102.5 
101.5 
100.9 
94.7 
98.7 
96.1 

100.5 
95.0 

102.8 
100.1 

. ... 

. ... 



TABLE 2. Water chemistry measuremenls (nutrient concentrafions in Jlg/L) from me ocean water transec1s, two streams and two groundwater wells collected in 
lhe vicinity of lhe Olowalu Town project on June 11,2010. Abbreviations as follows: DFS=distance from shore; S=sunace; D=deep; BDL=below detection 
limit. Also shown are lhe State of Hawaii, Department of Heallh (DOH) "not ta exceed more lhan 10% of lhe time" and "not ta exceed more lhan 2% of the time" 
water quali ty standards for open coastal waters under "dry" and "wef' conditions. Boxed values exceed DOH 1 0% "dry" standards; boxed and shaded values 
exceed DOH 1 0% ''wef' standards. For sampling site locafions, see Figure 1. 

TRANSECT DFS PO 3· i NO ' j NH + Si I TOP i TON I TP TN TURB SALINITY pH 
4 , 3 I lua,\) 

SITE (m) (ug/U , lua/U i /L lua/L) I (ug/L) (ug/L) (ug/L) (ug/L) (NTU) (ppt) (std.unlls) 

OS 17.36 lOTI TI8:!7 8715 \ 33.4~ \ 206.1 50.84 1026 0.79 18.942 7.88 
IS 33.48 808.6 183.76 99561 40.92 1 153.4 74.40 1146 1.54 17.389 7.81 
2S 7.44 272.7 3 .36 5028

1 38.44 / 89.60 45.88 365.7 0.56 25.669 8.04 
55 4.96 33.04 12.33 2383

1 
33.48 1 132.7 38.44 178.1 0.45 30.874 8.07 

- lOS 2.79 / 1.96 8.68 730.0
1 

14.26 116.1 17.05 126.7 0.63 33.551 8.06 
..2 20S 1.55 \ 1.40 1 0.28 360.5 10.23 , 113.5 11.78 115.2 0.36 34.238 8.07 c 
~ 50S 2.17 : BDL! 1.12 161.0 1 9.92 1 82.74 1 12.09 83.9 0.28 1 34 .616 8.14 ::> 

(5 500 1.24 : 0.28 ; 1.40 150.3 / 9.30 / 99. 12 1 10.54 100.8 0.29 / 34.620 8.14 
150S 1.24 1 0.28 ! 1.68 184.11 8.99 1 95.76 10.23 97.7 0.42 1 34.600 8.16 
150D 0.31 ! 0.42 1 1.40 68.8 1 10.23 1 99.82 1 10.54 101.6 0 .171 34.787 8.18 
400S 2. 17: 0.56 11.20 75 .6 , 13.02 / 98.56 15. 19 110.3 0.1 4 / 34.811 8.18 
400D 0.62 / 0.70 6.02 57.6 1 10.23 1 96.18 10.85 102.9 0.18 34.787 8.19 

OS 16.12 1 5.04 79.55 12022 24.80 1 131.6 40.92 216.2 16.90 18.198 7.21 
lS 70.68 5 .60 52.10 9065 18.60 1 314.7 89.28 372.4 5.91 21.315 7.59 
2S 32.24 9 .52 79.55 5111 38.44 1 305.8 70.68 394.8 3.79 28.616 7.74 
5$ 17.05 8.96 33.33 303 1 10.85 / 124 .7/ 27.90 167.0 3.88 32.228 7.74 

N lOS 4 .65 1.54 20.73 137.4 14.57 1 122.6 1 19.22 144.9 0 .53 34.707 8.10 
::> 1.55 , 0.98 i -0 20S 0.98 120.0 11. 161 107.2 12.71 109.2 0.29 1 34.690 8.13 
~ 50S 6.20 i 2.66 ; 2.94 71.7 101.5/ 19.22 107.1 34.801 8.14 ::> 13.02 / 0.

13
1 (5 SOD 4.03 1 1.54 r 6.72 65.2 12.40 1 100.5 1 16.43 108.8 0.16 34.814 8. 14 

2005 1.24 : 0.70 1 2.52 55.9 10.23 1 104.9 1 11 .47 108.1 
0.

14
1 

34.800 8.17 
200D 1.24 ! 1.12 1 4.76 50.0 10.85 96.88 12.09 102.8 0.13 34 .813 8.16 
5005 0 .93 1 0.14 1 0.42 51 .1 11.161 99.82 1 12.09 100.4 0.11 34.778 8. 19 
500D 5.58 ' 0.28 ; 3.92 44.4 13.02 1 106.5 18 .60 11 0.7 0.16 34.780 8.20 

OS 21.08 1 15.121 53.22 4173 29 .76 ! 142.8 50.84 211. 1 0 .55 26.230 7.90 
15 16.12 1 12.88 27.45 3632

1 
29.76 1 182.6 45.88 222.9 0.55 28.411 8.06 

lOS 4.34 ; 0 .98 : 4.06 723.0 1 11.78 / 106.5/ 16.12 11 1.6 0.421 33.883 8.11 
20S 1.86

1 
0 .56 1 2.38 676.1 1 8.99 [ 110.9 1 10.85 11 3.8 0.29 1 33.797 8.08 

'" 405 1.55 ; 0.70 ! 0 .98 196.4
1 

8 .99 / 94.92
1 

10.54 96.6 0.18 34 .663 8.15 
::> 

60S 1.861 1.12 1 1.54 99.5 9.30 89.88 11. 16 92.5 0.22 34.813 8.12 -0 
~ 1005 2.48 1 3.22 1 0.98 45.0 1 9.30 85.12 1 11.78 89.3 0.121 34.855 8.14 ::> 

(5 
, 

100D 4.03 1 1.68 1 BDL 43.3 [ 12.40 / 91.56/ 16.43 93.2 0. 11 / 34.853 8. 14 
300S 0.62 1 2.38 \ 0.14 46.9 1 10.23 1 86.52 1 10.85 89.0 0. 121 34.823 8.18 
300D 1.86 j 1.68 j 0.56 43.3 1 10.23 1 85.40 12.09 87.6 

0.
09

1 
34 .828 8 .18 

600S 0.62 : 1.261 0.98 39.9 1 10.23 1 91.14 10.85 93.4 0.1 0 34.818 8.19 
600D 2.48 , 0.84 1 0.84 36.0 1 13.02 88.06 15.50 89 .7 0.07 34.800 8.20 

OS 8 .37 7l.54 r 9.10 2931 1 9.61 i 101.6 17.98 182.3 0.70 32.679 8.01 
lS 5.271 30.24 10.78 1642 1 10.85 104.7 145.7 33 .920 16.12 0.94 8.20 

l OS 1.86 1 6.44T 32.91 461.1 i 9.30 1 109 .6 1 11.16 149.0 0.73 34.905 8.30 
20S 1.24 : 0.42 1 4.76 237.4 / 8.99 / 116.1 10.23 121.2 0.53 35.142 8.27 

..,. 40$ 1.24 \ BDL i 0.98 338 .6 1 9.30 1 119.6 10.54 120.5 0.49 34.829 8.08 
::> 

-0 60S 1.86 1 0.28 ' 4 .20 131.2 1 9.30 1 101.6 11.16 106.1 0 .37 1 35.059 8.03 
~ 100s 4.34 1 5.74 [ 6.02 89.46 15.50 101.2 8.06 ::> 75.6, 11. 16 1 0. 17134.906 

(5 100d 0.93 1 4.90 : 1.26 62 .11 84.28 10.23 90.4 0.14 34.9 10 8.06 
3005 6.58 1 1.26 

9.30 / 
74.76 12.40 82.6 0.17

1 
34.930 8.03 1.24 , 56.2

1 
11.16 1 

300D 7.44 ! 7.14 1.54 61.8 9.30 1 84.14 16.74 92.8 0 .19 34.890 8 .07 
6005 4.65 : 4.201 1.40 62.4 1 11. 78 1 78.68 ' 16.43 84.3 0.30 1 34.844 8.15 
600D 1.86 ; 4.20 1 1.54 35.4 1 11.471 76.72 13.33 82.5 0.10 1 34.827 8.18 

OS 3.10 , 1.261 5.74 394 . ~ \ 8 .68 \ 90.86 11.78 97.9 0.40 I 34.262 8 .02 
lS 1.24 1 0.42 : 3 .22 434.7 1 8.06 1 95.48 9.30 99.1 0.45 1 34.193 8.03 
2S 0.93 ; 0.56 r 5.46 211 .0 1 9.30 1 97.02 10.23 103 .0 0 .38 1 34.600 8 .04 
5$ 2.48 ! 0.84 r 5.46 106.5 , 9 .30 / 89.60

1 

11.78 95 .9 0 .30 / 34.835 8.06 
<0 lOS 4.34 : 0.42 , 1.12 108 .5 1 8.06

1 
81.34 12.40 82.9 0 .22

1 
34.818 8.06 

::> 
205 2.79 1 1.12 1 8.82 14.26 83.16 17.05 93.1 0 .28 34.832 8.05 -0 104.3 . 

~ 50S 1.55 1 4.48 1 1.82 49.2 [ 12.09 1 98.701 13.64 105.0 0 .171 34.858 8.10 ::> 
(5 50D 3.72 1 4.34 1 2.66 59.9 / 11.16 / 72 .66/ 14.88 79.7 0 .23/ 34.847 8 .10 

2005 2.48 1 4.90 \ 1.54 47.5 1 12.09 1 82. 18 1 14.57 88 .6 0.18134.840 8. 12 
200D 4.34 i 5.46 i 2.94 49 .2 1 11.4 71 74.761 15.81 83.2 0 .16 34.841 8. 13 
500S 6.82 ; 4.06 : 4.20 40.2 1 6.82 1 87.92 1 13.64 96.2 0.161 34.830 8.15 

500D 2.17 1 2.94 1 2 .1 0 39.6 10.23 78.68 12.40 83.7 0 .11 34.826 8.16 

210 12.40 1 2.80 1 11 .20 19600 1 46.50 : 313.6 1 58.90 327.6 I 0.177 
Streams 520 18.60 ' 5.60 i 11.20 20254 1 52.70 / 282.8 71.30 299 .6 I 0.160 .-

Wells 
4936-01 21.70 : 56.00 ! 12.60 21348 ! 49 .60 1 233.8 71.30 302.4 0.1 75 
4937-01 102.3 : 481.6 i 29.40 23702 1 52 .70 1 39 .20 155.0 550.2 0.294 

V) 10% i 10.00 j 5.00 I I 
30.00 180.00 0.50 

0 DRY . ... 
3 2% , 20.00 i 9.00 ! 45.00 250.00 1.00 
I 10% 14.00 8.50 

, 
I 40.00 250.00 1.25 

0 WET I ! 1 I . ... 
0 2% ! 25.00 15.00 1 60.00 350.00 2.00 

• Solinity shall not vary more than ten p ercent form natura l or seosonol changes cons idering hydrologic input and oceanographic conditions . 
... Temperature shall not vary by more than one degree C. from ambient conditions . 
... ·pH shall not dev iate more thon 0.5 uni ts from a value of 8 . 1 . 
.... H Dissolved Oxygen not to be below 75% sotumtion. 

CHLa TEMP j 02 
lua/U (deg.C) i % Sat 

2.48 24.79 1 101.0 
5.12 24.72 1 101.1 
1.13 24.59 ! 101.4 
0 .5T 24.76 1 100.8 
2.01 24.90 1 101.7 
0.61 24 .92 1 104.2 
0.14 26.16 1 105.2 
0.36 26.lO j 105.7 
0.07 25.95 1 103.6 
0.05 25.97 ! 101.3 
0.07 26.01 : 102.9 
0 .06 25.88 1 102.2 
1.74 25.58 ! 109.3 
1.25 25.57 1 109.7 
0.35 25.58 1 109.9 
0 .29 25.57 / 11 0.4 
0.99 25.56 1 109.0 
0 .38 25.56! 108.4 
0.05 26.02 ! 101.4 
0 .13 26.07 1 99.8 
0 .04 25.99 1 101.1 
0 .04 25 .87 100.5 
0.03 25.98 1 104 .5 
0.02 25.49 j 107.0 
0.74 25.80 1 113.3 
0.92 25.83 1 113.7 
0.64 25.79 1 110.1 
0.19 25.81 i 113.3 
0.18 25.8 11 110.7 
0.07 105 .5 25.89 1 
0.05 26. 12 1 101.4 
0 .06 26.171 100.5 
0.05 26.00 1 104.1 
0.03 26.01 1 103.4 
0.08 25.91 i 104.0 
0.04 25.51 ! 105.8 
1.45 26.3 1 ! 103.3 , 
0 .37 26.29 1 101.0 
0.39 26.28 ! 98.3 
0.24 26.23 1 96.4 
0.20 26.20 j 93.3 
0.09 26.19 \ 92.4 
0.85 101.2 26.02 1 
0.09 92.2 
0.05 

26.02
1 94 .5 25.56 , 

0 .10 26.06 ! 92.8 
0.09 25.13 / 103.6 
0 .06 25.90 1 104.1 
0.19 26.03 , 103.8 
0 .62 25.93 1 101.3 
1.01 25.97 1 102.5 
0 .13 25.97 1 101.5 
0 .18 26.01 1 100.9 
0.51 25.93 / 94.7 
0 .09 25.85 1 98.7 
0.15 25.95 1 96. 1 
0.06 25 .93 1 100.5 
0 .05 25.92 , 95.0 
0.04 25.89 1 102 .8 
0 .03 25 .94 1 100.1 

! 
J. 

I 
0.50 .. I .*** 
1.00 i 
0.90 , .. I ..* .• 
1.75 



FIGURE 2 . Plots of dissolved nutrients in surface (S) and deep (D) samples collected on 
June 11, 2010 as a function of distance from the shoreline in the vicinity of Olowalu Town 
project. For site locations, see Figure 1. 
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FIGURE 3. Plots of water chemist~ constituents in surface (S) and deep (0) samples 
collected on June 11,2010 as a function of distance from the shoreline in the vicinity 
of Olowalu Town project. For site locations, see Figure 1. 
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36 

* 
36 



FIGURE 5. Satellite image of study area off Olowalu, Maui, Hawaii showing depth contours and locations of 200 reef survey 
calibration/validation sites (yellow circles). 
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FIGURE 6. Three-dimensional color-coded bathymetry of nearshore marine environment off of O lowalu, Maui (land is white). Note 
significantly greater rugosity of reef structure on east side of Olowalu Point relative to west side. Data provided by SHOALS (Scanning 
Hydrographic Operational Airbourne Lidar Survey). 



FIGURE 7. Satellite image of coastal and reef area of Olowalu, Maui, Hawaii. Letters designate regions of various reef zones 
~:eribed in text. 



FIGURE 8. Views of shoreline at northern end (top) central (middle) and southern end (bottom) of 
Olowalu Town project site. 



FIGURE 9. Reef platform typifying Zone A (see Figure 7) near northern boundary of Olowalu Town 
project site, and north of the discharge area of Olowalu Stream. Predominant species of coral in both 
photos is Porites lobata. Note layer of mud on reef surface between coral colonies. 



FIGURE 10. Two examples of the reef platform in Zone A north of Olowalu Point. Predominant corals 
in both photos are Porites lobata (tan and green knobby colonies) and Pocil/opora meandrina (round 
branching colonies). Not bottom cover of dark colored sediment between corals. 



FIGURE 11. Two views of reef surface near point of discharge of Olowalu Stream (see Zone B in 
Figure 7). 



FIGURE 12. Two examples of photoquadrats taken in ZoneS (see-Figure-7) near the point where­
Olowalu Stream discharges to the ocean. Note significant deposition of muddy sediment between corals. 



FIGURE 13. Two examples of coral communities on southwest reef platform (Zone C in Figure 7) 
located between Olowalu Stream Discharge and Olowalu Point. Note higher density of corals and 
lower levels of deposited mud on bottom compared to Zones A and B. 



FIGURE 14. Two views of shallow inner reef platform on the north side of Olowalu Point (see Zone D 
in Figure 7). 



FIGURE 15. Reef crest (Zone E in Figure 7) off the south side of old pier off Olowalu Point. Reef crest is 
emergent at low tide and absorbs the force of breaking waves (top photo). Not the lack of living coral 
on the upper surface of the crest in both photos. 



FIGURE 16. Two examples of coral growth to the surface of the water column on inner reef flat off 
Olowalu Point (Zone F in Figure 7). Predominant coral in both photos is Porites compressa. 



FIGURE 17. Two views of inner reef flat landward of reef crest off Olowalu Point. Predominant 
corals in both photos are Porites lobata. 



FIGURE 18. Two examples of "microatolls" on inner reef flat (Zone F in Figure 7) off southern side of 
Olowalu Point. Upward growth of colonies is limited by surface of water, resulting in lateral growth, 
thus increasing the diameter of the coral. Live coral cover on the upper surface is limited, and in most 
cases is replaced by the alien alQae Acanthophora specifera. 



FIGURE 19. Patches of the invasive algae Acanthophora specifera covers much of the reef surface 
(top), as well sandy bottom (bottom) on the nearshore inner reef flat at Olowalu (Zone F in Figure 7). 



FIGURE 20. Partially dead coral colonies covered with algal turf in southern region of the reef flat 
off Olowalu (Zone F in Figure 7). 



FIGURE 21. Partially dead coral colonies covered with algal turf in southern region of the reef flat 
off Olowalu (Zone F in Figure 7). 



FIGURE 22. Two views of outer reef flat (Zone G in Figure 7). Coral cover is higher than on inner 
reef flat, although evidence of sediment effects are still visible. 



FIGURE 23. Expanses of interconnected mats of finger coral (Porites compressa) on the outer reef 
face at Olowalu (Zone H in Figure 7). Without disturbance from episodic wave stress, these 
colonies have amalgated over time to form true reefs in the sense that they are accreting 
limestone. Such accretion is relatively rare in exposed coastal areas of Hawaii. 



FIGURE 24. Two areas of expansive growth of interconnected mats of finger coral (Porites compressa) 
at the outer edge of the reef face off Olowalu Point (Zone H in Figure 7). The seaward edge of the 
reef in the top photo drops to a bed of sand that extends seaward. 



FIGURE 25. Two views of Porites lobata community strudure in outer reef face zone at Olowalu (Zone 
H in Figure 7). Upper photo shows area where numerous colonies have essentially fused into a 
massive "super-colony." Lower photo shows a solitary colony approximately 2 meters in height. 



FIGURE 26. Outer reef face coral communities off Olowalu Point. Elevated accreting formations 
above the level of sand channels. Extensive coral growth covers essentially all of the hard 
substratum in the area. 



FIGURE 27. Reef surface off southern end of Olowalu Town project site, at dive site known as 14-
Mile Marker (Zone I in Figure 7). Note substantial areas of the reef surface where coral is dead 
and covered with a layer of sediment. 



FIGURE 28. Partially dead and sediment covered corals at 14-Mile dive site at southern end of Olowalu 
(Zone I in Figure 7). 



FIGURE 29. Upper photos shows deposition of marine sand on living surface of colony of Porites sp. 
at 14-Mile Marker area. Inspection of the areas under the sand revealed areas of stressed tissue. 
Lower photo shows colony of Montiporo sp. with significant portions of the colony dead, likely from 
sediment stress. 
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TABLE 3-1. Locations of callval sites and percent cover of each bottom type at Olowalu, Mau collected on February 27, 2010. Abbreviations for 
bottom cover categories are: TURF=algal turf; SP=sponge; LS=limestone; DC=dead coral; CCA=crustose calcareous algae; TBS=turb-bound 
marine sediment; TBM=turf bound mud; INV=motile invertebrates; RUB=rubble. 
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TABLE 3-1. continued 
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TABLE 3-2. Locations of cal/val sites and percent cover of each bottom type at Olowalu, Mau collected on November 5,2010. Abbreviations for bottom cover categories are: 
TURF=algal turf; SP=sponge; LS=limestone; DC=dead coral; CCA=crustose calcareous algae; TBS=turb-bound marine sediment; TBM=turf bound mud; INV=motile 
invertebrates; RUB=rubble. 
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TABLE 3-2. 
CALNAL SITE, DATE ! LONGITUDY--iAnTuDE CORAL ALGAE TURF ~ SP SAND LS DC CCA! TBS TBM i MUD INV RUB 
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TABLE 3-3. Locations of callval sites and percent cover of each bottom type at Olowalu, Mau collected on April 2, 2011. Abbreviations for bottom cover categories 
are: TURF=algal turf; SP=sponge; LS=limestone; DC=dead coral; CCA=crustose calcareous algae; TBS=turb-bound marine sediment; TBM=turf bound mud; 
INV=motile invertebrates; RUB=rubble. 
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TABLE 34. Locations of callval sites and percent cover of each bottom type at Olowalu, Mau collected on June 12, 2011. Abbreviations for bottom cover 
categories are: TURF=algal turf; SP=sponge; LS=limestone; DC=dead coral; CCA=crustose calcareous algae; TBS=turb-bound marine sediment; TBM=turf bound 
mud; INV=motile invertebrates; RUB=rubble. 
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FIGURE 30. Satellite image showing coral cover at Olowalu with cal/val sites color-coded to indicate 
intensity of cover (top). Map of coral cover created from col/val data (boHom). 
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FIGURE 31. Satellite image showing algal cover at Olowalu with col/val sites color-coded to indicate 
intensity of cover (top) . Map of algal cover created from col/val data (bottom). 
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FIGURE 32 . Satellite image showing mud and sediment cover at Olowalu with cal/val sites color-coded to 
indicate intensity of cover (top). Map of mud and sediment cover created from col/val data (bottom). 



TABLE 4. Cross-validation accuracy assessment matrix for coral covel in map product produced for 
Olowalu survey sites. In cross-validation, all but one data point are used to build a classifier, and the 
classifier is tested on the withheld point. This process is repeated on every point in the data set. The 
result is a matrix of classification rates, comparing the actual classes with classes predicted from the 
classifer. Correct classifications on the diagonal and incorrect classification off-diagonal. The highest 
accuracy (98%) occurred in the class with no coral, indicating that only 2% of the time pixels were 
classified as containing coral when none was present. The lowest accuracy (70%) occurred in the class 
with the highest coral cover (>90%), where 30% of the pixels expressed coral coverage below 90%. 
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TABLE 5. Total area cover (in 103m2
) of classes of coral, algae, sand and mud (including turf-

bound sediment) in Olowalu map area. 
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TABLE 6-0. Reef fish abundance in Zone A (See Figure 7) off Olowalu. Site ID 
corresponds to col/val site designation shown in Table 3. 

ZONE A 
Site 10 564 576 100 
Depth(ft) 16 18 21 
Sample Date: 
FAMILY 

Species 
CIRRHITIDAE 

Paracirrhites arcatus 2 2 1 --_ .. __ .. _---_._--_ .. ._. 

P. forsteri 1 
r--.------------.------ .-""~- --r----.--

Cirrhitus pinnulatus 1 
MULLIDAE 

... -:a:/~~t£;~:h~~ir:~:~~~~~-s----+----+---3---+-~ 
CHAETODONTIDAE 

Chaetodon ornitissimus 1 2 
------

C. lunula 1 
POMACENTRIDAE 

Chromis vanderbilti 76 33 5 
- --- . ------ -- - --- - ---- ---- ------ - --- -"--- ----

C. hanui _. .. - --- --
C. agilis 

-- ---_. --------_ .. 
Stegastes fasciolatus 5 2 ---------:-._----------_.---- -------_._--_.- _ .. -

...... Plectr~9lyphido.9.on john_~!onianu~ 3 5 1 
.~ _ .. ----"'---' 

P. imparipennis 
LABRIDAE 

Gomphosus varius 4 
----------_._------ .. - -_._-

--------.~ .. -----_ ..... 
Thalassoma duperrey 9 35 8 

r---------.---------.------.. -----. -- -1-------
Halichoeres ornatissimus 4 2 

- - --r---'---'" 
Stethojulis balteata 4 5 2 
Pseudocheilinus octotaenia 2 

---
P. evanidus 1 

ACANTHURIDAE 
Acanthurus olivaceus 4 3 
A. nigrofuscus 3 27 9 

- --
A. dussumieri 1 - .. ----- -
Naso lituratus 1 

BALISTIDAE 
Sufflamen bursa 

. . . 

S. psittacus 10 
f---------'-. --

Melichthys niger 3 2 r--- . -e-
M. vidua 3 ._- ----_ ... 

Rhinecanthus rectangulus 3 4 
TETRADONTIDAE 

Canthigaster jactator 3 2 5 
SERRANIDAE 

Cephalopholis argus 1 
MONCANTHIDAE 

Cantherhines dumerilii 1 
AULOSTOMIDAE 

Aulostomus chinensis 1 
NUMBER SPECIES 13 20 15 
N-UMBER INDIVIDUALS 113 

--_ .... _---_._._-

148 45 



TABLE 6-b. Reef fish abundance in Zone F (See Figure 7) off Olowalu. Site ID 
corresponds to col/val site designation shown in Table 3. 

ZONE F 
Transect Site ID 73 80 87 99 100 
Depth 3 3 12 15 18 
Sample Date: 4/2/11 4/2/11 4/2/11 4/2/11 4/2/11 
FAMILY 

Species 
CIRRHITIDAE 

Cirrhitichthys fasciatus 1 
MULLIDAE 

Parupeneus multifasciatus 4 1 
Mulloidichthys flavolineatus 60 

CHAETODONTIDAE 
Chaetodon ornitissimus 2 

-- --- --- -- --!----------~ 

___~ auriga __ 1 1 
-- - ---f----~ 

C. /unula 1 
POMACENTRIDAE 

Abudefduf abdomina/is 2 7 61 11 
-- -_ .. -

Stegastes fasciola!~s_ 1 1 1 
- --------- --- - ------ -- - --- ----- ---.---- . -------

P. imparipennis 1 
LABRIDAE 

__ __ 2()mp~o_~~~varius 1 2 4 
----------- . - -- ----------. --_._---- ---- ----- ---1- --------.. 

T~(;tlas~orrlo dueerrey_ 2 6 2 8 4 
---------- -------- ---_._-- ----- .. ---- ----- ------ r---- ----

Halichoeres ornatissimus 3 2 
f-------- ----------

~roid~~ehthirophagus 3 
------

Stethojulis balteata 1 2 4 1 
ACANTHURIDAE 

AcantJ2urus nigrofu~_cus 10 13 13 
-- .'--- -------

A triostegus 1 
Naso lituratus 4 

- -----

Naso unicorn is 3 
-----

Ctenochaetus strigosus 1 
BALISTIDAE 

Melichthys niger 4 
- - ---- --- ------- ------ --- - -- -- -

Rhinecanthus rectangulus 1 
TETRADONTIDAE 

Canthigoster jactator 1 
---- ---

C. amboinensis 2 
--- -- --- ----

Ostracion meleagris 1 r------ ---
Arothron meleagris 1 

SCARIDAE 
Scarus psittacus 31 13 8 2 

-- -- -- 3--Chlorurus sordid us 4 
ZANCLIDAE 

Zanclus cornutus 1 
BLENNIIDAE 

Cirripectes vanderbilti 1 

NUMBER SPECIES 5 10 8 11 18 
-- --

NUMBER INDIVIDUALS 66 57 33 103 60 



TABLE 6-c. Reef fish abundance in Zone H (See Figure 7) off Olowalu. Site ID corresponds to cal/val site designation 
shown in Table 3. 

ZONE H 
Transect Site ID 590 610 615 964 980 991 84 95 
Depth (feet) 30 25 27 24 29 27 25 30 
Sample Date: 11/15/10 11/15/10 11/15/10 2/27/11 2/27/11 2/27/11 2/27/11 2/27/11 

FAMILY 
Species 

CIRRHITIDAE 
Paracirrhites arcatus I 8 3 2 1 I 2 
P. forsteri 2 

MULLIDAE 
Parupeneus multifasciatus I 3 2 2 I I 
Mulloidichthys flavolineatus 30 

CHAETODONTIDAE 
Chaetodon ornitissimus 1 

1-- -
C. auriga __ 2 2 
C. lunu/a 

~-

2 
--1- ... 

~ 1 
2 --C. unimacu/atus 

1----

_ .. _._~ quadri"29.<:Y~ _____ ___ 
._- ----~- -.----~---

1 
Forci£iger f/avissimus 

-~ -1-1-----------1---------- ._-

POMACENTRIDAE 
Chromis vanderbilti 300 ~- -~ 25 10 
C. hanui 4 3 
C. agilis 

--~--1--------------
2 

---;----
Stegastes fascio/atus 17 11 3 2 1 

---I----~ 

Plectroglyphidodon johnston ian us 2 7 2 1 2 
t------P. imparipennis 2 
LABRIDAE 

Coris gaimard 2 

Gomphosusvarius . ____ ~ __ ~_____=_=_--1~--;::6-=---1---=3_=_-1-___=6-_+ 5 3--1----~ 
1--_ Thal",ssoma duperr-,,_y __ ~ __ _ -----I_~=-c2..s ___ ~ . .:cO _ __+-..::2:.:2c~__+-...::3 - 7 -4 -- 10 5 

T. ballieui ----~--~+~--l------------'--C--------
._-------------- ----~--. .--.~ ----~I---~ ------

Halichoeres ornatissimus 1------.--3---1---------t-~ ---_t-----_.----:-1 _ _+-.---1------t---------i1 
Labroides phthirophagu;------ 2 1 

~h~;tJ./~s balteata:-_=====_-___ ~-~_-__ -I------~ 5-I-------j 2 7 --+----'----~+---~5 '---.---

__ P~eudocheiJinus_octotaeni"_.__ 1 4 ----+--'--__ -. _____ +-___ 1------_ --t------------jl 
P. evanidus 3 

'--------- . ---=--__+~ ---+----1--------- ~-----__+---___f-----'--------
__ Macropharyngodon geoffray 2 

Anampses chrysocepha/us 
ACANTHURIDAE 

Acanthurus olivaceus 12 
-- A achilles 3 

A nigr':'.f::...us=-=c.::..us=-----_._~ ___ ----+-------'---I--------'=---+__-=-__+-.:c..::.-+__-'--'----+------'-=----
A leucopareius 

28 25 61 17 18 r-----22---~---1 _._---
10 3 4 1 __ 

BALISTIDAE 
~fflamen bursa 2 4 2 3 2 __ 

S. pSlttacus 5 8 

Melichthys n~ig~e_r _____ . __ +----_-:-3_--+_-------:4_-----1 ___ -----1 __ --::-3_-+--_-:::2_--+ __ 7 _ _+------------::--5-- ~-
__ M. vidua . 3 2 -j-t-------~ 

Rhinecanthus rectangu/us 6 2 -+---------jr--~ 
TETRADONTIDAE 

SCARIDAE 

BLENNIIDAE 
Cirripectes vanderbilti I I I I 

HOLOCENTRIDAE 
Sargocentron esifer 1 I I 

NUMBER SPECIES 18 30 17 23 11 24 225~t-N }JuMBER INDIVIDUALS 99 471 112 188 54 152 145 12-3-
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FLORA AND FAUNA SURVEY FOR THE 
OLOW ALU TOWN MASTER PLAN 

INTRODUCTION 

The Olowalu Town Master Plan project lies on approximately 636 acres ofland TMK (2) 4-8-003:84, 
98 through 118, and 124 in Olowalu and Ukumehame in southwestern West Maui (see Figure I). The 
property borders the ocean on its southwest side and grades into rough mountainous land on the northeast 
side. This study, evaluating the flora and fauna resources, was initiated by the owners in compliance with 
environmental requirements ofthe planning process. 

SITE DESCRIPTION 

This project area encompasses, in its entirety, a large alluvial fan that was created over several 
millenium by the deposition of soil and rocks washed down by Olowalu Stream from the upper valley. 
This alluvial fan has a slope of about 10% in its upper portion but the slope becomes gentler as it 
approaches the coast line where it is only I to 3%. The elevation ranges from about 500 feet on the lower 
slopes of the mountain down to sea level. Olowalu Stream cuts through the alluvial slopes to form a 
riparian corridor. 

Nearly the entire area was formerly farmed in sugar cane agriculture and had a network of access roads, 
reservoirs and irrigation ditches. Today the fields are fallow and are overgrown with dry grasslands and 
fast-growing trees. Soils vary considerably. The coastal strip is made up mostly of rough cobble beaches 
in the northern portion and fine gray sands in the southern portion. The fallow fields are deep, alluvial, 
silty-Ioams with abundant loose rock. The lower mountain slopes are rough, broken and stony land (Foote 
et ai, 1972). Rainfall varies from about 13 inches per year near the coast up to about 20 inches per year on 
the lower slopes of the mountain with the bulk falling during the winter months (Armstrong, 1983). 

BIOLOGICAL HISTORY 

In pre-contact times this area would have been a dry native shrub land with a few scattered trees. A 
good diversity of species would have been present, but with a preponderance of grasses such as pili 
(Heteropogon contortus), kalamalo (Eragrostis deflexa) and kakonakona (Panicum torridum), shrubs such 
as 'a'ali'i (Dodonaea viscosa), (Gouania hillebrandii) no common name and ma'o hauhele (Hibiscus 
brackenridgei) and trees such as wiliwili (Erythrina sandwicensis) and 'ohe makai (Reynoldsia 
sandwicensis). 

The Hawaiians had a substantial population in the Olowalu area and developed a complex irrigated 
agricultural system along the stream corridor. The area would have produced large amounts of kalo 
(Colocasia esculenta) as well as a variety of other food and fiber crops. The ocean was also productive of 
fish, he'e (octopus) and Jimu (seaweed species). 

Sugar production began in the latter half of the 1800s and in time the entire area was converted to sugar 
cane agriculture. This began a continuous cycle of plowing, CUltivating, burning and harvesting that lasted 
for over a century until sugar production ended with the last harvest in 1999. Today most of this land 
stands idle and has reverted to a dry grassland/shrubland that is dominated by hardy, non-native species. 
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SURVEY OBJECTIVES 

This report summarizes the findings ofa flora and fauna survey of the Olowalu Town Master Plan 
which was conducted in May 2010. 

The objectives of the survey were to: 

1. Document what plant, bird and mammal species occur on the property or may 
likely occur in the existing habitat. 

2. Document the status and abundance of each species. 

3. Determine the presence or likely occurrence of any native flora and fauna, 
particularly any that are Federally listed as Threatened or Endangered. If such 
occur, identify what features of the habitat may be essential for these species. 

4. Determine if the project area contains any special habitats which if lost or 
altered might result in a significant negative impact on the flora and fauna in 
this part of the island. 

5. Note which aspects of the proposed development pose significant concerns for 
plants or for wildlife and recommend measures that would mitigate or avoid 
these problems. 
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BOTANICAL SURVEY REPORT 

SURVEY METHODS 

A walk-through botanical survey method was used focusing on all of the diverse habitat types 
including the coastline, stream corridor, gulch sides, rocky outcrops, reservoirs, irrigation ditches, forests 
and open fields. Notes were made on plant species, distribution and abundance, as well as on terrain and 
substrate. Not recorded were those species on private parcel inclusions that were landscape ornamentals, 
fruit trees or other recent purposeful plantings. 

DESCRIPTION OF THE VEGETATION 

The great majority of this 630 acre property, which is made up of the former sugar cane fields, is 
presently an open grassland or a mixture of grass and aggressive dryland shrubs and trees. Two species 
truly dominate and are found in or around every habitat: buffelgrass (Cenchrus ciliaris) and 'opiuma 
(Pithecellobium dulce). Also of common occurrence are koa haole (Leucaena leucocephala), Java plum 
(Syzygium cumini), 'uhaloa (Waltheria indica), kiawe (Prosopis pallidal, sourbush (Pluchea carolinensis) 
and Castor bean (Ricinus communis). 

A total of 114 plant species were recorded during the course of the survey. Of these 3 were endemic to 
the Hawaiian Islands and nowhere else: nehe (Melanthera lavarum), alena (Boerhavia herbstii) and 
wiliwili. An additional 15 species were indigenous to Hawaii as well as to other places: (Cyperus 
polystachyos) no common name, pili grass (Heteropogon contortus), 'tlkulikuli (Sesuvium potulacastrum), 
kou (Cordia subcordata), kipukai (Heliotropium curassavicum), koali awahia (Ipomoea indica), pohuehue 
(Ipomoea pes-caprae), naupaka kahakai (Scaevola taccada), 'ilima (Sidafallax), hau (Talipariti 
tiliaceum), milo (Thespesiapopulnea), 'uhaloa, 'a'ali'i, 'ili'e'e (Plumbago zeylanica) and popolo 
(Solanum americanum). Another 4 species were Polynesian introductions: kalo (Colocasia esculenta), 
niu (Cocos nucifera), Ko (Saccharum officinarum) and kukui (Aleurites moluccana). The remaining 92 
species were non-native plants that are pasture grasses, escaped ornamentals or agricultural weeds. 

DISCUSSION AND RECOMMENDATIONS 

The vegetation throughout the project area is dominated by non-native plant species that have taken 
over the abandoned sugar cane fields during the last decade. Most prominent among these are buffelgrass 
and 'opiuma. Buffelgrass has spread throughout the dry leeward districts ofMaui where it serves as 
winter pasture for ranches in these areas. It dries out, however, during the long dry seasons and has 
proven to be a major fuel for wildfires. Recent fires have highlighted the need for creating and 
maintaining fuel breaks along key boundaries to protect valuable resources. It is recommended that fuel 
breaks be considered in project planning until such time as the buffelgrass can be replaced by less 
flammable landscaping. 

'Opiuma too has spread dramatically in the former cane lands. It can be found in every habitat on the 
property, but grows most prolifically along Olowalu Stream and on the coastal plain where its deep roots 
can access ground water sources. It grows rapidly in these areas, outcompeting all other vegetation and 
forms dense thorny thickets. 'Opiuma also carries wildfires and consideration should be given on the 
coastal flats to creating and maintaining fuel breaks. 
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Eighteen species of endemic and indigenous native plants were recorded during the survey. All but 
one of these were found only in areas that had not been cane fields. Six were found growing along the 
coast, ten were found growing on the steep slopes of upper Olowalu Gulch, and one along an irrigation 
ditch. Only the hardy 'uhaloa was found everywhere on the property. While all ofthe native plants 
except the 'uhaloa were ofrare occurrence on the property, all are widespread in Hawaii in general. 

No federally protected Threatened or Endangered plant species were found during the survey, nor were 
any found that are candidates for such status. No Critical Habitat for any protected species occurs on or 
adjacent to this project. 

The main threat to federally protected species in this part of West Maui is fire. In 2007 a large fire 
swept up into the nearby West Maui Natural Area Reserve on the lower slopes of Lihau destroying 
populations of (Gouania hillebrandii) no common name, (Spermolepis hawaiiensis) no common name, 
and kio'ele (Kadua coriacea). Other Endangered species occur in wet forests at the summits of Lihau, 
wawae'iole (Huperzia mannii), and ofHalepohaku, (Tetramolopium capiUare) no common name, and 
(Lysimachia lydgatei) no common name about 2 miles mauka of the project area. Another fire earlier this 
year (May, 2010) burned the ridge below Halepohaku but spared the Endangered plants there. As long as 
the vegetation remains as it is in the project area it will represent a significant fuel hazard and a threat to 
human and natural resources both on-site and beyond. Both fuel breaks and certain grazing practices can 
greatly reduce fuel loading and help protect these resources. 

Many of the dryland native plants that grow in leeward West Maui are ideally adapted to the soils and 
climate. It is recommended that a number of them that have proved successful in the Cultural Reserve 
plantings in Olowalu Valley be considered for use in landscaping schemes in the Olowalu Town Project. 

With the above-mentioned considerations regarding fuel management and the use of fuel breaks, this 
project is not expected to have a significant negative impact on the botanical resources in this part of West 
Maui. 
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PLANT SPECIES LIST 

Following is a checklist of all those vascular plant species inventoried during the field studies. Plant 
families are arranged alphabetically within three groups: Ferns, Monocots and Dicots. Taxonomy and 
nomenclature of these plants are in accordance with Palmer (2003), Wagner et al. (\ 999) and Staples & 
Herbst (2005). 

For each species, the following information is provided: 

1. Scientific name with author citation 

2. Common English or Hawaiian name. 

3. Bio-geographical status. The following symbols are used: 
endemic = native only to the Hawaiian Islands; not naturally occurring anywhere 

else in the world. 
indigenous = native to the Hawaiian Islands and also to one or more other 

geographic area(s). 
polynesian introduction = plants introduced to Hawai'i in the course of Polynesian 

migrations and prior to western contact. 
non-native = all those plants brought to the islands intentionally or accidentally 

after western contact. 

4. Abundance of each species within the project area: 
abundant = forming a major part of the vegetation within the project area. 
common = widely scattered throughout the area or locally abundant within a 

portion of it. 
uncommon = scattered sparsely throughout the area or occurring in a few small 

patches. 
rare = only a few isolated individuals within the project area. 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

FERNS 
AZOLLACEAE (Mosquito Fern Family) 
Azollajiliculoides Lam. mosquito fern non-native rare 

NEPHROLEPlDACEAE (Sword Fern Family) 

Nephrolepis brownii (Desv.) Hovencamp & Miyam. Asian sword fern non-native rare 

PTERlDACEAE (Brake Fern Family) 

Adiantum raddianum C. Pres!. maidenhair fern non-native rare 
THEL YPTERlDACEAE (Marsh Fern Family) 

Christella parasitica (L.) H. Lev. MW_. ________________ non-native rare 

MONO COTS 
ARACEAE (Aroid Family) 
Colocasia esculenta (L.) Schott kalo, taro Polynesian rare 

ARECACEAE (Palm Family) 
Cocos nucifera L. niu, coconut Polynesian rare 
Washingtoniajilifera (Andre) S. Watson California washingtonia non-native unc 
Washingtonia robusta H. Wendland Mexican washingtonia non-native rare 

COMMELINACEAE (Spiderwort Family) 
Commelina diffosa N.L. Burm. honohono non-native rare 
CYPERACEAE (Sedge Family) 
Cyperus polystachyos Rottb. ----------------- indigenous rare 
Cyperus rotundus L. nut sedge non-native rare 
Cyperus sp. ------------- non-native rare 
Kyllingia brevifolia Rottb. kilio'opu non-native rare 
POACEAE (Grass family) 

Brachiaria subquadripara (Trin.) Hitchc. ------------------ non-native rare 
Cenchrus ciliaris L. buffelgrass non-native abundant 
Chloris barbata (L.) Sw. swollen fingergrass non-native uncommon 
Chloris virgata Sw. feather fingergrass non-native rare 
Coix lacryma-jobi L. Job's tears non-native rare 
Cynodon dactylon (L.) Pers. Bermuda grass non-native uncommon 
Digitaria ciliaris (Retz.) Koeler Henry's crabgrass non-native rare 
Digitaria setigera Roth kukae pua'a non-native rare 

Eleusine indica (L.) Gaertn. wiregrass non-native rare 
Eragrostis pectinacea (Michx.) Nees Carolina lovegrass non-native rare 
Heteropogon contortus (L.) P.Beauv ex Roem & 

Schult. pili indigenous rare 
Melinis repens (Willd.) Zizka Natal redtop non-native uncommon 
Panicum maximum Jacq. Guinea grass non-native uncommon 
Paspalum conjugatum Bergius Hilo grass non-native rare 
Pennisetum purpureum Schumach. Napier grass non-native rare 
Polypogon monspeliensis (L.) Desf. rabbitfoot grass non-native rare 
Saccharum officinarum L. ko, sugar cane Polynesian rare 
Sacciolepis (L.) Chase Glenwood grass non-native rare 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

Setaria parviflora (Poir.) Kerguelen yellow foxtail non-native rare 
Setaria verticil/ata (L.) P. Beauv. bristly foxtail non-native rare 

Stenotaphrum secundatum (Walter) Kuntze St. Augustine grass non-native rare 
Urochloa mutica (Forrsk.) T.Q. Nguyen California grass non-native rare 

DlCOTS 
AIZOACAE (Fig-marigold Family) 

Sesuvium portulacastrum (L.) L. akulikuli indigenous rare 
Trianthema portulacastrum L. ------------- non-native rare 
AMARANTHACEAE (Amaranth Family) 

Amaranthus spinosus L. spiny amaranth non-native uncommon 
Atriplex semibaccata R.Br. Australian saltbush non-native rare 
Atriplex suberecta Verd. saltbush non-native rare 
ANACARDIACEAE (Mango Family) 

Mangifera indica L. mango non-native rare 
ASTERACEAE (Sunflower Family) 
Ageratum conyzoides maile hohono non-native rare 
Eidens pi/osa L. Spanish needle non-native rare 
Conyza bonariensis (L.) Cronq. hairy horseweed non-native uncommon 
Crassocephalum crepidioides (Benth.) S. Moore redflower ragleaf non-native rare 
Emi/iafosbergii Nicolson red pualele non-native rare 
Lactuca sativa L. prickly lettuce non-native rare 
Melanthera lavarum (Gaud.) Wagner & Rob. nehe endemic rare 
Pluchea carolinensis (1acq.) G. Don sourbush non-native common 
Pluchea indica (L.) Less. Indian fleabane non-native rare 
Senecio madagascariensis Poir. tireweed non-native rare 
Synedrella nodiflora (L.) Gaertn. nodeweed non-native rare 
Verbesina encelioides (Cav.) Benth. & Hook. golden crown-beard non-native rare 
BORAGINACEAE (Borage Family) 

Cordia subcordata Lam. kou indigenous rare 
Heliotropium curassavicum L. kipukai indigenous rare 
Heliotropium procumbens Mill. fourspike heliotrope non-native rare 
Tournefortia argentea L. til. tree heliotrope non-native rare 

BRASSICACEAE (Mustard Family) 
Nasturtium microphyllum Boenn ex Rchb. leko, watercress non-native rare 
CARICACEAE (Papaya Family) 
Carica papaya L. papaya non-native rare 
CONVOL VULACEAE (Morning Glory Family) 
Ipomoea alba L. moonflower non-native rare 
Ipomoea indica (1. Burm.) Merr. koali awahia indigenous rare 
Ipomoea pes-caprae (L.) R.Br. pohuehue indigenous rare 

Ipomoea triloba L. little bell non-native rare 
Merremia aegyptia (L.) Urb. hairy merremia non-native uncommon 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

CUCURBIT ACEAE (Gourd Family) 
Cucumis dipsaceus Ehrenb. ex Spach hedgehog gourd non-native rare 
Momordica charantia L. bitter melon non-native uncommon 

EUPHORBIACEAE (Spurge Family) 
Aleurites moluccana (L.) WilJd. kukui Polynesian rare 

Chamaesyce hirta (L.) Millsp. hairy spurge non-native uncommon 

Chamaesyce hypericifolia (L.) Millsp. graceful spurge non-native rare 
Chamaesyce prostrata (Aiton) Small prostrate spurge non-native rare 
Ricinus communis L. Castor bean non-native common 
FABACEAE (Pea Family) 
Acacia/arnesiana (L.) Willd. klu non-native rare 
Chamaecrista nictitans (L.) Moench partridge pea non-native rare 

Crotalaria pallid a Aiton smooth rattlepod non-native uncommon 
Desmanthus pernambucanus (L.) Thellung slender mimosa non-native uncommon 
Desmodium tortuosum (Sw.) DC. Florida beggarweed non-native rare 
Erythrina sandwicensis Degener wiliwili endemic rare 
Indigo/era hendecaphylla Jacq. creeping indigo non-native rare 
Indigo/era suffruticosa Mill. inik6 non-native rare 
Leucaena leucocephala (Lam.) de Wit koa haole non-native common 
Macroptilium atropupureum (DC.) Urb. siratro non-native rare 
Macroptilium lathyroides (L.) Urb. wild bean non-native rare 
Peltophorum pterocarpum (A.P. de Candolle) 
K.Heyne yellow poinciana non-native rare 
Pithecellobium dulce (Roxb.) Bentham 'opium a non-native abundant 
Prosopis pallida (Willd.) Kunth kiawe non-native common 
Samanea saman (A.P. de Cando lie) Merrill monkeypod non-native uncommon 
GOODENIACEAE (Goodenia Family) 
Scaevola taccada (Gaertn.) Roxb. naupaka kahakai indigenous rare 
LAMIACEAE (Mint Family) 
Leonotis nepetifolia (L.) R.Br. lion's ear non-native rare 
Salvia occidentalis Sw. West Indian sage non-native rare 
MALVACEAE (Mallow Family) 
Abutilon grandifolium (WilJd.) Sweet hairy abutilon non-native rare 
Malvastrum cormandelianum (L.) Garcke false mallow non-native rare 
Sida/allax Walp. 'ilima indigenous rare 
Sida rhombifolia L. Cuban jute non-native uncommon 
Talipariti tileaceum (L.) Fryxell hau indigenous rare 
Thespesia populnea (L.) Sol. ex Correa milo indigenous rare 
Waltheria indica L. 'uhaloa indigenous common 
MELIACEAE (Mahogany Family) 
Melia azedarach L. pride ofindia non-native uncommon 
MORACAE (Mulberry Family) 
Ficus macrophylla Desf. ex Pers. Moreton Bay fig non-native rare 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

Ficus religiosa L. Bo tree non-native rare 

MYRTACEAE (Myrtle Family) 

Eucalyptus rudis Endl. desert gum non-native rare 

Psidium guajava L. common guava non-native rare 

Syzygium cumini (L.) Skeels Java plum non-native common 

NYCTAGINACEAE (Four-o'clock Family) 

Boerhavia coccinea Mill. scarlet spiderling non-native uncommon 

Boerhavia herbstii Fosb. alena endemic rare 

ONAGRACEAE (Evening Primrose Family) 
Ludwigia octovalvis (Jacq.) Raven primrose willow non-native rare 
PASSIFLORACEAE (Passion Flower Family) 
Passiflorafoetida L. love-in-a-mist non-native uncommon 

PLUMBAGINACEAE (Leadwort Family) 
Plumbago zeylanica L. 'ilie'e indigenous rare 
PORTULACACEAE (Purslane Family) 
Portulaca oleracea L. pigweed non-native rare 
SAPINDACEAE (Soapberry Family) 
Dodonaea viscosa Jacq. 'a'ali'i indigenous rare 
SCROPHULARIACEAE (Figwort Family) 
Buddleia asiatica Lour. dog tail non-native rare 
SOLANACEAE (Nightshade Family) 
Nicotiana glauca R.C. Graham tree tobacco non-native rare 
Solanum americanum Mill. popolo indigenous rare 
Solanum lycopersicum L. cherry tomato non-native rare 
VERBENACEAE (Verbena Family) 
Lantana camara L. lantana non-native rare 
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FAUNA SURVEY REPORT 

SURVEY METHODS 

A walk-through survey method was conducted in conjunction with the botanical survey. All parts of 
the property were covered. Field observations were made with the aid of binoculars and by listening to 
vocalizations. Notes were made on species, abundance, activities and location as well as observations of 
trails, tracks, scat and signs of feeding. In addition an evening visit was made to the area to record 
crepuscular activities and vocalizations and to see if there was any evidence of occurrence ofthe 
6pe'ape'a or Hawaiian hoary bat (Lasiurus cinereus sernotus) in the area. 

RESULTS 

MAMMALS 

Five species of non-native mammals were recorded in the project during four site visits. Taxonomy 
and nomenclature follow Tomich (1986). 

Domestic Cat (Felis calUs) - One cat was seen hunting in the grasslands, but numerous tracks were seen 
along dirt roads. 

Domestic dog (Canis jarniliaris) - Dogs and dog tracks were seen in the coastal area where people bring 
them to the beach or walk them along the coast. 

Horse (Equus caballus) - Several horses were pastured in the middle of the property. 

Cattle (Bos Taurus) - Several cattle were pastured in a separate area. 

Axis deer (Axis axis) - A few deer tracks were seen in a pasture in the northern part of the property. 

A dense cover of vegetation prevented good visibility of other ground dwelling mammals in much of 
the property, but one might expect to see rats (Rattus spp.) mice (Mus dornesticus) and mongoose 
(Herpestes auropunctatus). Rats and mice feed on seeds, fruits and herbaceous vegetation while 
mongoose prey on these rodents and birds. 

A special effort was made to look for the Hawaiian hoary bat by making an evening survey. 
Observations were made at two locations overlooking Olowalu Stream using both visual and electronic 
techniques. When present in an area these bats are clearly visible in the glow of twilight as they forage for 
insects that become active in the evening. No bats were seen. In addition a bat detection device 
(Batbox IIID) was employed, set to the frequency of 27,000 hertz that these bats are known to use for 
echo-location. No bat activity was detected at either location using this device. 
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BIRDS 

There was good birdlife diversity in this dry area. Seventeen species of birds were recorded during 
four site visits, including fifteen non-native species, one migratory species and one native and Endangered 
species (USFWS, 2009), the Hawaiian goose or nene. Taxonomy and nomenclature follow American 
Ornithologists' Union (2005). 

Common myna (Acridotheres tristis) - Mynas were common and were found throughout the property. 

Zebra dove (Geopelia striata) - These small doves were seen in small groups feeding in clearings and 
along roadways. 

Northern cardinal (Cardinalls cardinalis) - These bright red cardinals were seen and heard calling in 
trees throughout the property. 

Japanese white-eye (Zosteropsjaponicus) - These small green birds were seen in trees and shrubs feeding 
on insects. 

Gray francolin (Fracnolinus pondicerianus) - These beige francolins were heard calling throughout the 
grasslands and a few flushed from cover. 

Chestnut mannikin (Lonchura Malacca) - Several flocks of these small reddish-brown birds were seen 
feeding on grass seeds in open country. 

Chicken (Gallus gallus) - Flocks of chickens were seen scratching for bugs in the coastal kiawe forests 
and along Olowalu Stream. 

House finch (Carpodacus mexicanus) - Small groups of these finches were seen feeding in trees in the 
lower and middle parts of the property. 

Spotted dove (Streptopelia chinensis) - Several individuals of these large doves were seen in trees and in 
fl ight over the property. 

Black francolin (Francolinus francolin us) - A few ofthese black francolins were seen and others heard 
making their buzzing calls from the grasslands. 

Nutmeg mannikin (Lonchura punctulata) - A few small flocks of these brown mannikins were seen in 
brush and feeding in the grasslands. 

Northern mockingbird (Mimus polyglottos) - Several individuals were seen in the topmost branches of 
trees calling incessantly. 

African silverbill (Lonchura cantans) - A couple flocks of these small beige birds were seen in the 
grasslands and heard making their quiet high-pitched calls. 

House sparrow (Passer domesticus) - A few of these sparrows were seen in the lower part of the property 
near human habitations. 
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Wandering tattler 'Ulili (Heteroscelus incanus) - One of these migrant waterbirds was seen on the banks 
of a reservoir near the top of the property. 

Red-crested cardinal (Paroaria coronata) - One red-crested cardinal was observed in kiawe forest in the 
southern part ofthe property. 

Nene. Hawaiian goose (Branta sanvicensis) - Tracks of nene were seen in mud in an irrigated pasture. 
These Endangered geese are mUltiplying in West Maui and are frequently sighted by the water 
management crew and people at the Olowalu Cultural Reserve. They are attracted to the fringes of water 
features or temporarily irrigated areas. They are extremely wide-ranging in their daily activities, 
flying 10 miles or more between stops. 

A few other non-native birds might be expected to use this habitat but the area is unsuitable for Maui's 
native forest birds which now only occupy native forests at higher elevations beyond the range of 
mosquitoes and the avian diseases they carry. Also the two reservoirs that are still functional have steep, 
artificial banks and deep water that greatly reduce their usefulness as habitat for Hawaii's native 
waterbirds. 

No ae'o or Hawaiian stilt (Himantopus mexicanus knudseni), 'alae ke'oke'o or Hawaiian coot (Fulica 
alai) or koloa or Hawaiian duck (Anas wyvilliana) were seen in these reservoirs or were reported as being 
seen by the water management crew in the area. 

INSECTS 

While insects in general were not recorded, they were observed and their status noted. No native 
insects were seen. This habitat is not suitable for most native species. One Endangered native moth, 
Blackburn's sphinx moth (Manduca blackburni)(USFWS,2000), could occur in this type of habitat. Its 
host plants are native 'aiea species (Nothocestrum spp.) and non-native species of tree tobacco (Nicotiana 
glauca), tobacco (Nicotiana tabacum) and tomato (Solanum lycopersicum). Of these only a few young 
tree tobacco plants were found within the property. Each of the tree tobacco plants found were carefully 
examined and no Blackburn's sphinx moths or their larvae were detected. 

Also a number of damselflies were seen along the open ditch and the upper reservoir, but these proved 
to be the non-native Familiar bluet (Enallagma civile) and not one of our native species. 

DISCUSSION AND RECOMMENDATIONS 

Most of the environment within the project area is heavily disturbed from over 100 years of intensive 
agricultural activity that involved land clearing, plowing the soil, cultivation, burning and harvesting in 
continuous cycles. Much ofthe steeper ground that was not in cane production has also periodically been 
burned in wildfire events. Little remains of native habitats and species except along the coastline and on 
steep rocky gulch sides. No native mammals or insects were found and sign of only one native bird, the 
nene, was detected. 

Nene, as mentioned above, are wide-ranging, opportunistic birds that are attracted to certain types of 
water features and other types of irrigated and open landscapes where lush grasses grow. They like to 
spend some time feeding and resting in such places, but then move on to other sites during the course of 
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each day. These sites are widespread and diverse in character. Individually, each of these sites could be 
considered important habitat for these Endangered geese but would not fall into the category of being 
considered critical to their survival. The irrigated pasture on this property is a type of temporary habitat 
that is useful to nene in the broad scheme of things in West Maui. 

Perhaps a more attractive and permanent shallow-sided water feature could be created within the upper 
portion ofthe proposed cultural reserve area that would attract nene as well as the ae'o, 'alae ke'oke'o and 
koloa. This could provide good habitat for these Endangered birds and serve as an educational and 
cultural component ofthis project. At any rate both developers and residents should be educated about the 
Endangered status of the nene and encouraged to support and delight in the resurgence in the numbers of 
these beautiful birds. In addition there are two abandoned plantation reservoirs on the property that could 
be restored to use that would serve as additional waterbird habitat as well as attractive and educational 
water features for the project. 

While the Endangered 5pe'ape'a was not found during the survey, there is no reason not to expect its 
presence during the winter months when insect populations spike, attracting these bats to the lowlands and 
along the shoreline. Ope'ape'a roost individually in trees and shrubs, under ledges in gulches during the 
day and are active in the evening and throughout the night. Assuring that such vegetation and habitat is 
retained will allow these bats to thrive here when they are present. 

This property is not suitable habitat for two protected seabird species, the Endangered 'ua'u or 
Hawaiian petrel (Pterodroma sanwichensis) and the Threatened 'a'o or Newell's shearwater (Puffinus 
newelli), which are known to nest high in the West Maui Mountains during the summer and fall months. 
These birds, however, must fly over the lowlands during the evening and early mornings hours to get to 
their burrows and then to return to the open ocean. During the late fall when the young birds are fledging 
they are inexperienced and uncertain fliers. These young birds are often confused by bright lights, 
whereupon they crash into the light source, injuring themselves and becoming vulnerable to being struck 
by vehicles or being attacked by dogs or cats. It is recommended that all major outdoor light sources 
within the project area such as street lights and flood lights be shielded so that the light is directed 
downward to avoid this situation. 

The lower reaches ofOlowalu Stream flows to the ocean only about 5-15 days out of the year. The 
stream was dry at the time of the survey. Thus no aquatic fauna were observed. The stream has a long 
history of diversion for agricultural purposes and this use continues today. The owners are considering 
returning a portion of the water to the stream to restore a perennial flow. In anticipation of this action it is 
recommended that any vehicular or pedestrian bridges across the stream be constructed as single spans so 
that no support piers are placed within the stream corridor to obstruct natural flow of the waters. 

Other than the above considerations and recommendations, no other wildlife concerns are anticipated 
and the proposed project is not expected to have a significant negative impact on the fauna resources in 
this part of West Maui. 
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ANIMAL SPECIES LIST 

Following is a checklist of the animal species inventoried during the field work. Animal species are 
arranged in descending abundance within two groups: Mammals and Birds. For each species the 
following information is provided: 

I. Common name 
2. Scientific name 
3. Bio-geographical status. The following symbols are used: 

endemic ~ native only to Hawaii; not naturally occurring anywhere else 
in the world. 

indigenous ~ native to the Hawaiian Islands and also to one or more 
other geographic area(s). 

non-native ~ all those animals brought to Hawaii intentionally or 
accidentally after western contact. 

migratory ~ spending a portion of the year in Hawaii and a portion 
elsewhere. In Hawaii the migratory birds are usually in the 
overwintering/non-breeding phase of their life cycle. 

4. Abundance of each species within the project area: 

abundant ~ many flocks or individuals seen throughout the area at all 
times of day. 

common ~ a few flocks or well scattered individuals throughout the 
area. 

uncommon ~ only one flock or several individuals seen within the 
project area. 

rare ~ only one or two seen within the project area. 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

MAMMALS 
Feral cat Felis catus non-native uncommon 

Domestic dog Canis familiaris non-native rare 

Horse Equus caballus non-native rare 

Cattle Bos taurus non-native rare 

Axis deer Axis axis non-native rare 

BIRDS 
Common myna Acridotheres tristis non-native common 

Zebra dove Geopelia striata non-native common 

Northern cardinal Cardinalis cardinalis non-native common 

Japanese white-eye Zosterops japonicus non-native common 
Francolinus 

Gray francolin podicerianus non-native uncommon 

Chestnut mannikin Lonchura malacca non-native uncommon 

Chicken Gallus gallus non-native uncommon 

House finch Carpodcaus mexicanus non-native uncommon 

Spotted dove Streptopelia chinensis non-native rare 

Black francolin Francolinus francolinus non-native rare 

Nutmeg mannikin Lonchura punctulata non-native rare 

Northern mockingbird Mimus polyglottos non-native rare 

African silverbill Lonchura cantans non-native rare 

House sparrow Passer domesticus non-native rare 

Wandering tattler Heteroscelus incanus migratory rare 

Red-crested cardinal Paroaria coronata non-native rare 

Nene, Hawaiian goose Branta sanvicensis endemic rare 
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Figure 1 - Project Area 
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INTRODUCTION 

The Olowalu Town Project lies on approximately 636 acres ofland, TMK (2) 4-8-003:84, 98,118, and 124 
in Olowalu and a small comer ofUkumehame in southwestern West Maui (see Figures I & 2). The property 
borders the shoreline setback and Honoapiilani Highway on the southwest side and rough mountainous lands on 
the north, east and south sides. This Aquatic Resources Survey was initiated at the recommendation of the U.S. 
Army Corps of Engineers to determine whether any wetlands, drainage ditches, gulches, gUllies or streams in 
the project area might qualify as jurisdictional Waters of the U.S. under provisions of the Rivers and Harbors 
Act (1899) or the Clean Water Act (1973). 

SITE DESCRIPTION 

This project area encompasses, in its entirety, a large alluvial fan two miles in width which was created over 
several millennia by the deposition of soil and rocks washed down the narrow 5.5 miles long Olowalu Canyon 
from the upper valley. On either side of Olowalu Stream several smaller rocky gulches drain the steep, dry 
forehills of the West Maui Mountains. At the toe ofthe alluvial fan a narrow coastal plain fringes the coastline. 

Nearly the entire area was formerly farmed in sugar cane agriculture and had a network of access roads, 
reservoirs and irrigation ditches. Today the fields are fallow and are overgrown with dry grasslands and fast­
growing trees. Soils vary considerably. The coastal strip is made up mostly of rough cobble beaches in the 
northern portion and fine gray sands in the southern portion. The fallow fields are deep, alluvial, silty-Ioams 
with abundant loose rock. The lower mountain slopes are rough, broken and stony land (Foote et aI, 1972). 
Rainfall varies from about 13 inches per year near the coast up to about 20 inches per year on the lower slopes 
of the mountain with the bulk falling during the winter months (Armstrong, 1983). 

During nearly 100 years of sugar cane agricultural development and management in Olowalu, many 
alterations were made to the physical landscape including clearing, access road development, plowing, planting 
and harvesting. No activity, however, had a greater impact than the diversion, storage and distribution of water 
resources for the irrigation of crops. An intake and ditch diverted water from Olowalu Stream, turning this 
perennial stream into a defacto intermittent stream that now only flows to the sea following significant rainfall 
events. Also a 4 - 6 foot high berm was created along the edges of Olowalu stream where it passes through the 
gentler slopes of the alluvial fan and the coastal plain. This berm was built to contain the flood waters 
generated by unusually large storms within the stream channel so that field crops would not be damaged. These 
berms also prevented sheet flow from gently sloping lands adjacent to the river from flowing into it in a natural 
way. 

Ditch systems moved water across slopes in four elevational tiers to optimize crop coverage. These ditches 
captured water from small ephemeral stream gullies flowing into the project area from above as well as from the 
continuation of these gullies moving it laterally for irrigation purposes. This diversion of natural flow in 
combination with frequent plowing of the fields greatly obscured these ephemeral gullies or obliterated them 
entirely. While most of these ditches no longer carry irrigation water, they continue to divert ephemeral flow 
laterally in an unnatural way. 

Finally, at two places on the nearly level coastal plain, drainage channels were excavated to move flood 
waters quickly off the fields and through culverts under the highway to the sea. One of these, situated alongside 
Kapa'iki village at Mopua near the southern end of the project, was also deeply excavated to lower a shallow 
water table under the village. 
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ANALYSIS AND RESULTS 

Six aquatic features were identified within the project area. Each of these was analyzed according to U.S. 
Army Corps of Engineers guidelines to determine whether these aquatic features were jurisdictional waters of 
the U.S. The analysis follow the Corps' Approved Jurisdictional Determination Form. These six proposed 
determinations are here presented for Corps inspection and disposition. 
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APPROVED JURISI)fCTlONAL DETERMINATION FORM 
U.S. Army Corps of ISllgillccrs 

Thib form should be "'llmplded by lbllowing Ill, instructions provid"d ill Sedioll IV oUbe JD Formlnstfllctionl.1 ('uidcbook. 

SECTION I: BACKGIWtNI) iNFORMATIOl\ 
A. REPORT COMPLETION DAn: FOR APPROVED Jt'RISmCTlONAL DETERMINATION (.lD): 

I~. IHSTrUCT OJ'TIC~:, FILE NA,'\;lE, A:"ID NUMBER; 

C. J>IW.lECT LOCATION AND HACKGROtJNO INFORMATION: 
SWte:Hawaii COlllHy/parishiborough: Maui City: Oluwalu 
C,nlcr coordinates of sit<: (IaUlong in degree decimal t()fIl1;)t): I ,at. 2()O N, Long. 1560 W, 

Universal Transverse !V!crcator: latitude 20.8226 N 156.6355 W 
Name of nearest wat(:rbody: Pacific Occ:itn 
Namc nfncarcst Traditional Navigable Water (TNW) into which the u(juatic resource flows: Pacit1c Ocean 
Name of watershed or Hydrologic Unit Code (HUe): Aqu(ltic Resource l-urlllarn~d tributary 
o eh;:;:k iflllapidiagram of review ill\,a andlor pOlcllljaljurisdictiollal arens is/arc: available upon request. 
o Cheek ifOlhcr sites (e.g .. ot1sile mitigation sites, disposal sites. etc ... ) arc associated with this a~li(Jn ami arc n:..:ordcd on a 

difliorellt J D form, 

I). REVIEW PERFORMED FOR SITE EV.\UJATION (CHECK ALL TIIAT APPLY): 
Dome..: (Desk) Detcrmination. Dalc: 
o rield DClcnl1inatiol1. Date(s): 

SECTION Ii: SLJMI\.IARY OF FINOINGS 
A. RIIA SECTION 10 DETERMINA nON OF JURISDICTION. 

There Arc no "l1a\'igable walers (Idw US." within Rivers and I /arbors Act (IUIAl jurisdktiofl (a~ delined by 33 eFR part :129) ill rhe 
n:vk\\ ar.:a. IRequired] 

o \v'lters sllbio:ct to the ebb and now of the tide. o \Vatds are'presently llsl':d, or havl': b~cn used in tile past, or may be slIsceptible for usc to transport interstate or foreign commerce. 
!'><plain: 

B. CWA SECTION 404DETERMINA'fION OF JURISDICTION. 

Ther, Arc "wmers ti/the U_S," within Clean Waler h,[ (CWt\) jurisdiction (as detincd by 33 CFR parl328) in the review area. [Requir('(/I 

1. \Vaters ofthe U.S. 
~. Indicate prl'sence of wnters of L.S. in review area (chccl< all that al>ply): I o TNWs. including territorial seas 

o \Vetlands adJacent to TNVis o Rcimivcly pe:nmment waters" (RPWs) tl1at now dir.;ct!y or intlir~clly ;n(o TNWs 
ISl NOfl-RPWs thaI nO\\ dir~clly or indirectly into TNWs o Wetlands directly nblltting RPWs that now directly or indirectly into TNWs o Wetlands adjaccnt to but not directly abutting RI'Ws thatl10IV directly or indirectly into TNWs o Wetlands adjacent to non-II.I'Ws that now directly or indirectly into TNWs 
o lmpolllldmc;lls of jurisdictional wmers o Isolated (interstate or inlrastate) waters, including isolated wetlands 

b. identify (estimate) size of waters ofthe C.S. in the review area: 
NOIl-wdhmd waters: yes linear feet: ! 400 width (ft) and/or 4-·6 feet width watershed of98 acres. 
Wetlands: none acres. 

c. Limits (boundaries) of.iurisdiction based on: Not established at this time. 
Elevation of established OHWM (ifknolVn): Waler <;oursc rocky and overgrown. no visible OHWM. 

2. NOll-regulated waters/wetlands (check ifallplit:able):' o Potentially juri~diCli()nal waters and/or wetlands were assessed within the review area and determined to be notjuristiidional. 
Explain: 

l Boxes checked below shall be supported by comple!in:.: the appropriate senion; in ScctiOlllll bduw. 
, hw purposes "flilis lorm. all RI'W is dclincd as a tributary thilt is not a TN\\, and tlmt t),pic(llly !lows year-round or has continuuu, n"w OIl I""st ",cosoll"I1),,' 
("'1;., lypic"lIy 3 months) 
., SUPP()jling do<:urnentatioll is prest'llk" in Section 1II.!'. 
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SECTION III: CWA ANALYSIS 

A. 'fNWs AND WETLANDS ADJACENT TO TNWs 

Tile agt'nd,'s will assert jurisdiction over TNWs alld wetlllllus adj~ct'llt 10 TNWs. If the :H)lmti(': resource is \l TNW, complete 
Section UI.A.1 and Section II!.!).!. only; ifthealjUatic resource is a wetland adJacent to a TN''', complete Sections UtA.1 and 2 
lind Section III.D.I.: otherwise, see Section IlI.S below. 

L TNW 
[d~nlify TNW: Nfl.. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that weiland is "adjnccnl": NII\. 

B. CHARACTERISTICS OF TRIBUTARY (THA TIS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes infonnatioll regarding dIameter/sties offhe tributary and its adjacent wetlands. if an)" and it helps 
determine whether or nol th,' stamlanls for juri"Jirlion established uuder i?fJjJaJlOS have been 1l1<i't. 

The ageJldes will assert jm·isdiction over non-navigable tributaries of TN\Vs when~ the tributaries m·e "relatively permanent 
waters" (RPWs). i.e. tributaries that typically flow year-round or have continuous flow at least seasonully (e.g .• typically 3 
month_). A wetl:lIld that dh-ectly 'lhu/s an RP\V is nlso jurisdictional. Irthe aquatic resource is not a TNW, bnt has year-round 
(pel-cnnilll) flow, skip io Sectiull HI.D.2. lrthe aquatic resource is a wetland directly abulling a tribll'al"Y with perennial flow, 
Skip to Section IlI.D.4. 

A wetland that is adjacent to but that does not directly abut an RI'\V requires a significant nexus evaluation. Corps districts and 
EPA regions will indude ill the record any availilble information that documents thtl existence of a significant nexus between a 
rcilltively permanent tribut:fry th:u is not perentlin! (Iltld its adjacent wetlands if any) and 1I1radiiicJllllillavigahie water, eVllll 

though a significant nexus finding is not required llS a matter ofla\\'. 

If the watei'l)ody· is not an RPW, or a wetland dkedly abutting llll RPW, a ,/0 will require additioilld data to determine ifthe 
wuterbody has II significant nexus with II TNW. If the tributary has adjacent wetlands, the significant Ilexus eyaluation must 
consider the tributary in combilllltioH with :111 of its adjacent wetlands. This significant nexus evaluation thal combines, for 
!lIllllytielli pUl'/loses. the tributary and till of its lldjacent wetlands is used whether the review area identified in the JD request is 
the tributary, or its :Hljacent wetlands. or both. If the JD covers a tributary with adjacent wetlands, complete Section !Ii.B.1 for 
til" tributary, Section II LB.2 for any ()nsite wetlands, and Scctinn m.B.3 for all wetlands adjacent to that tributary. both onsitc 
and offsite. The determillution whether a signilkaot nexus exists;s determined in Sectiofl UtC below. 

i. Characteristics of nOfl-TNWs that flow directly or indirectly into TNW 

(i) Gcncn!l Area CHmlitiolls: 
Watershed sizt:: Picl, List 
Drainage an:a: Pick List 
A ycrag.:: unllual rainlill!: inches 
A vcragc annual sllowfill I: inches 

(ii) Physical Ch:lI'llcterislics: 
(a) lS£lJ1l!ill1!.ll}ipwiJh TN}\!: o Tributary 11Ims directly into l'NW. 

o 'rribulary flows through "irk Usttributarks bclorc entering TNW. 

Project waters are Pick List rivcr miles ll'ol11 TNW. 
Project. walers are Pick List river miles from HPW. 
Project waters arc Pick List aerial (straight) miles from fNW. 
Pmjec! walers Me Pkk List H<:rial (straight) miles trom RrW. 
Project waters cross or scrve as state boundaries. Explain: 

ltkntil)' flow route to r"I\Y;: 
Trihutary ~trcam order. irkllown: 

.1 Note lliat the Instluclional Ollidcl",o\; CHl1laith additional information regarding swales. ditches, w~shcs, mId erosional ieatures generally and in the and 
\Vc.;;t 
, Flow route can be described fly idcntil\·mg. C.g .. tribulnry a. which 110\\'s through !he review area, to now inm tributary b, which then flows inlO TNW. 
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(b) General Tributary Characteristics (check all that apply): 
Tributary is: 0 Natural 

o Artilidal (man-made). Explain: 
o Manipulated (man"ultcred). Explain: 

Tributary properties with respect to top of bank (estimHle): 
A verage width: tcet 
Average depth: t(~et 

A verage side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): 
o Silts 0 Sands 
o Cobbles 0 Gravel o Bedrock 0 Vegetation. Type/% cover: 
o Other. Explain: 

TJibutary condition/stability I c.g., highly eroding, sloughing bmlk4 
Presence of runlrillle/pool complcxes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(c) Flow: 
Tributary provides for: Pick List 

o Concrete 
o Muck 

Explain: 

Estimate average number offlolV events in review area/year: Pick List 
Describe flow regi me: 

Other information on duration and volume: 

Surface now is: Pick List. Characteristics: 

Subsurface flow: Pick List. Explain findings: 
o Dye (or other) test pcrlonncd: 

Tributary has (check all that apply): 
o Bcd and banks o 01 IWM(> (check all indicators that apply): 

o clear, natural line impressed on the bank 0 the presence of litter lUld debris 
o changes in the character or soil 0 destruction ofterrcstrial vegetution o shelving 0 (he presence of wrack line 
o vegetation mattcd down, bent, or absent 0 sediment sorting 
o Icaflittcr disturbed or washed away 0 scour 
o sediment deposition 0 multiple observed or predicted flow events o water staining 0 abrupt change in plant community 
o other (list): 

o Discontinuous OIIWM.' Explain: 

If factors other than the OHWM were used to determine lateral extent of CWA jurisdiction (check all that apply): 
o lIigh Tide Line indicated by: 0 Mean High Water Mark indicated by: o oil or sClim line along shore objects 0 survey to available datum; o fine shell or debris deposits (lorcshorc) 0 physical markings; o physical markings/characteristics 0 vegetation lines/changes in vegetation types. 

o tidal gauges 
o other (list): 

(iii) Chemical Characteristics; 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
Identify spccilic pollutants, ifknown: 

"A natural or man-Illade discontinuity in the OHWM docs not necessarity sever jurisdiction (e.g., where the stream temporarily Ilows underground, or where 
the or IWM has been removed by developlllent or agricultural practices). Where there is a break in the OHWM that is unrelated to the Wilkrhody's flow 
regime (e.g .. 110w over a rock outcrop or through a culvert), the agellcies will look Ii" indicators of 110w above and below the break. 
'Ibid 

8 

4 



(iv) Biological Characteristics. Channel supports (check all that llpply): o Riparian corridor. Characteristics (type, average width): . 
o Wetland fj·ingc. Characteristics: 
o Habitat for: 

o Federally Listed ~pt:cies. Explain findings: 
o Fish/spawn arcns. Explain findings: . o Other cnvirolllllclltally-swsilive species. E,xplain l1ndings: 
o Aquatic!wildlife diversity. Explain findings: 

2. Ch:mlcteristics of wetlands lHI.i:lcellt to nOll-TNW that flow directl}' or indirectly into TNW 

(i) Physical Characteristics: 
(a) ~L"nl!JJ1L}~~cJlml<.LC;hnra\;t~[i~tij;!i~ 

Properties: 
W~tblltj si;:e: ,KIT,S 
Wctlnnd type. Explain: 
Wetland quality. I';;,plain: 

Project wc::lIands cross Of serve as state boundaries. Explain: 

(b) General Flow Relatiollship with Non-TNW: 
Flow is: Pick List. Explain: 

SurnlCC now is: Pi!:k List 
Characteristics: 

Subsurface now: Pick List. Explain IIl1dillgS: o Dy..: (or other) test pcrtbrmcd: 

te) Wetland Adjacencv Determination with Non-TNW: 
o Directly abutting 
o Not directly abutting o Discr<;:le wetland liydrologic COllllcclioll. Explain: 

o Ecological connection. Explain: o Separated by berm/harrier. Explain: 

(d) proximHyLRcja{ion~bjp1[QINW 
Project wetlands arc Pkk List rivlOr miles lim)) TNW. 
ProJect waters nrc Pick List aerial (straight) miles lI'om TNW. 
Flow is l]-om: Pick List. 
Estimate approximak location nfwdiand as within the Pick I.ist floodplain. 

(ii) Chemifal Characteristics: 
Charaderi/c weiland syst(~!ll (e.g .. water color is clcaf. brown. oilillm on surfilcc; waleI' <llInlily: general walerslled 

characteristics: etc.). Explain: 
IdentifY specific pollutants, if known: 

(m) Bio!ogical Characteristics. Wetland supports (cllec!;: all that apply): o Riparinll buHcr. Characteristics (type, average width): 
o Vcgetaiionlype/pl'rccilt coyer. Explain: o I [abitat for: 

o I'edcrally I ,isted species. Explain findings: 
o Fi~hispa\Vn areas. Explain IIndillgs: o Other environmentally-sensitive species. Explain finciings: 
o Aquatic/wildlife diversity. Exphiill lilldings: 

J. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetland(s) being considered in the cumulative analysis: flick List 
Approximately ( ) acres in [otlll an; bdng considerL't! ill the cumulatiVe' analysis. 
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For each wetland, spedfy the following: 

Directly abuts? (YiN) Size (in acres) Directly abuts'! (Y/]\) Size (in acres) 

SlIlllJllarizt: overall biulogicaL chemical and physical 11Jllcliolls b<;:iug perii)!'lBed: 

C SIGNIFKANT NEXUS DETERMINATION 

A significllnt nel(US analysis will assess the now characteristics and functions orthe tributnry itsclfand the functions Ilcrflwmcd 
by !Illy wetlnnds ntljacent tn the trilmtm'Y to determine ifthey significnntly affect the chemiclll, physklll, and biological integrity 
of II TNW. For eaeh of the following situations, a significant nexus exists if the tributllry, in combinlltion with nil of its adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemicnl, physical and/or biological inlegrity of II TNW. 
COl1sidemtiollS when evaluatilll! significant nexus include, but are not limited to the volume, duration, and frequcncy offhc now 
ofwllter in the tributary and its proximity to a TNW, llnd fhe functions performed by the triblltary llnd all its adjacent 
wetlands. It is not 3[}propriate to dt,tcl'mine significant nexus based solely on any s!}ecific threshold of distance (e.g. between a 
tributary lind its !Hijacent wetland or betweellll trihutllry lim) the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw cOllnections between the fciltunls docllmented and the effeds 011 the TN\\'. as identified ill jllc Raplfllos Guidance and 
discnssed in the Instructionlll Gllidebool<. Ji'nctors to consider includc, for example: 
" Docs the tribulary, in cornhinaliull with its H(ljm:clll wdlallds (irany), have the capacity to carry pollutants ur flood waters to 

TNWs. or to reduce the amounl ofpollulants or Hood waters reaching a TNW'! 
.. D{)es the tributary. in combination with its adjacent wetlands (irany), provide habitat and lifccyelc stlpport functions Illr lish and 

other spccies, such as {ceding. nt:sting, spa\ming. {)r rearing young for species that arc present ill the TNW'! 
" Does the tribulary, ill combination with its adjacell\ wetlands (if any), have the capacity to transfer nutrients and (}rganie carbon thai 

support dowllstream I(mdwehs'l 

G Docs the tribula!)', in comhination with ils adjacent wetlands (if any), have other relationships to the physical, chcmical, or 
biological integrity oftherNW? 

Note: the above list of considerations is not inclusive Hlld other functions observed or known to occur should be documented 
helow: 

I. SignificJlIli nexus findings for lIUrl-RPW that has no adjacent wetlands and flows directly or indirectly into TN\Vs. Explain 
findings of presence or niJsel1cc ofsignijjcant nexus below, based on the tribuht!)' itsell~ then go to Section 1I1.():This ephemeral 
stream flows Irom a dry roeky gulch with lJ watershed 01'98 acre~ alld ~n allnual rainfhll or 13 - 15 inches. The relevant reach 
extends from the Pacific ocenn upstream 1400 lcet to the next stream hraneh, Winter storms bring rainfall sufficient to make it run 
fur two t{) three days, two or three times a year. The water exits the rocky gllkh 011 to a narrow wa~lal plain where it spreads out 
and tcmporarily Hoods Cor 4 - 6 days per occurrence until it is ahsorbed into the ground or flows through a 24 inch eulvcf1undcr 
HOlloapiilani Hwy to [he sea, The soil dries tip between 1looding events as the water taill.: is more than three fect below thc 
surJllce. This str~alll is small and ephemeral but it has Ihe capacity to carry pollutants and l100dwaters directly into a T\,W, The 
smull flood plain also has the capacity to liller out sOllle of such pollutants trom the l100d waters before they Clller the TNW. This 
small stream dcmonstrates a dear ncxus with the Pacific ocean and is thus determined to be a Jurisdictional Wators of the U.S. 

2. Significant nexus findings for Iloll-RPW and its adjacent wetlands, where the non-RP\V fl(JWS directly or indirectly into 
TNWs. Explain t1ndings ofprcscnce or absence ofsigniJkant nexus below, based on the tributary in combination with all ofiis 
adjacent wetlands, Ihen go to Section IlLD: . 

3. Signitkant nexus findings for wetlands adjacent to an RPW but (ilat do not directly abut the I~PW. Explain tindings of 
presellce or ahsence of significant nexus below, based on the tributary in combination with nil of its adjacent wetlands, then go to 
Section ilL!): 

D. DETERMINATIONS OF JllRJSmCTIONAL FINDINGS. THE SUBJECT WATEHSIWETLANDS ARE (CBEO;' ALL 
HU,:r APPLY): 

l. TNWs alld Adjacent Wetlands. Ch~ck all that appJy and provide siZe estimates in review area: 
o TNWs: linear teet width (tt), Or. acres. o Wetlands adjacent to TNWs: acres. 

2. RPWs thnt !low directly or indirectly into TNWs. 
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o I'ributarks ol'TNWs wh~re tributaries lypically now year-round arc jurisdictional. Provide data and rationale indicating that 
tributary is perennial: 

o Tributaries ol'TNW where tributaries have continuous t10w "seasonally" (e,g" typically thr(~c month, each ycar) ilrc 
jurisdictional. Data supporting this conclusion is provided at Section IIU3, Provide rationale indicating t1l1lltributary 110ws 
:;casullally: 

Provide ~'timalCs {or jurisdictional wah;r, in til<: revicIV area (check (til I hat apply): 
o Trihutary watcrs: lincHr feet vvidth (tt), 
o Other llolHvctland waters: acres, 

Identify lype(s) or IV,Hers: 

3, Non-RPWs8 that flow directly 01' imlin~dly inio TNWs, 
~ Waterbody that is nOI a TNW or an RPW. but flows directly or indirectly into a TNW, and it has n signinC<lnl nexus with a 

TNW is jurisdictionaL Dma supporting this conclusion is provided at Section II I.e. 

Provide eSlimates lor jurisdictional water:l within the review area (..:l1eck nlll.hat apply): 
(g) Tributary wmcrs: 1400 linear fCCl 4-6 width (11), 
o Other lion-wetland waters: NO Hcres. 

Identify lype(s) oewalcrs: 

4. Wetlands directly abutting an I~PW that flow directly or indirectly into TNWs. 
[J Wetlands directly abut RPW <inc! thus arc jurisdictional as adjacellt wetlands, o Wetlands directly abulling an RPW where lributaries typically now year-round, Provide data and mtionak 

indicating tbat tributary is perennial in Section flLD,2, above. Provide rationale indicating that wetland is 
directly abutting. an RJ'W: 

o Wetlands direclly abutting an RPW where tributaries typically now "seasonally," Provide data indicating that tributary is 
seasonal in Section litH and rationale in Section llLD.2. above, Provide rationale intlicalinglhal wetland is directly 
"bulting an RI'W: 

Provide acreage estimates for jurisdictional wetlands in the review area: acres. 

5. Wetlands adjacent to but 1I0t directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do not direclly abut an RPW, but when considered in combination \,jlll th(~ tributary to which they arc adjacent 
and with similnl'ly situated adjacent wcthmds. have 11 significant nexus witb a TNW arc jurisidictionaL Data SHPP(1I1jng this 
conclusion is provid.;t! at S~CtiOIl IILC 

Provide Hcreage estimates lorjurjstlictioIH11 wetlands in tile rcvkw ar~a: acres. 

6. Wetlands adjacent to 1l11l1-RPWs that flow directly or indirectly into TN\Vs. o Wetlands adjm:cnt to su<.:h waters, and have when considered in combination with lhe [ribular) io which they arc adjacent and 
with similarly situated adjacent wetlands, have a signilicant nexns with a TN Vi arc juriSdictional. Data supPorling this 
conclusion is prO\idcd at Section IILC 

Provide cstinmtcs lbrjurisciictional wetlnnds in the review area: acr~~, 

7. 11lI1}Oundments of jurisdictional waters." 
As II gcneralmk. the impOlln<hnl~nl of n jurisdictional trihutary remains jurisdictional. 
o Demonstrate that impoundmellt was created /1'om '\\;llers of the U,S,," or 
o Demonstrate that water meets the criteria [br one or the categories pn:senwl above (1-6), or 
o Demonstrate that water is isolated with 11 nexus to commerce (Sl~C L below). 

[, ISOLA n:D IINTERSTATE OR INTRA-STATEI WATERS, INCLIJI)ING ISOLATED WF:fLANDS, THE USE, 
I}EGRADATION OR OESTRUCTION OF WHICH COCLD AFfECT INTERSTATE COMMERCE. iNCLCmNG AM' 
SUCH "VATERS (CHECK ALL THAT APPLY): III 

------------
HSCC Fontm)te /I 3. 
, T" cnmp!ctc the allalysi,; rd,:r In Ih,' key in Section III.D,6 of the lusilllCliollUI (illldcIJOOK, 
'" Pdor tu llsscriillg or t1cdining C\VA jurisdiction based solely 011 this calcgOl'Y, Corps District.' will rlcvlIfc the !letron III O"'ps and EPA !IQ for 
review COllsislenl with lhe process described ill the Corps/EI'A Menl/mllldam ReRlmlillg CHce! Ad Jurl~"h1Itm Following NIII'"1/0S, 
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o which arc or could be llsed by interstate or t(lfcign travelers tor recreational or other purposes. o li·om which fish or shellfish are or could hc taken and sold in inlersta1C or I(ncign commerce. o whieh arc or could be used lor industrial purposes by industries in int<:rslMc CO~1l11Crcc. o Illterstlne isolated waters. Explain: 
o Other factors. Explain: 

Jdentify water body and summarize rationale supporting determinaHon: 

Provide estimates fbr jurisdictional waters in the review area (check all that apply): o fributary wat,,;r;: linear !Cd width (It). o Other non-weiland walers: acres. 
Identify type(s) ol"viiltGrs: o \Vetlamls: m:res. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): 
o If potcmial wetlands were assessed within the rc\'iew area. thesc areas did not mccllhe criteria in the 1987 Corps of Engineers 

WeIland Delineation Manual andlor appropriate Regional Supplements. 
o Review area included isolated waters with 110 substantial nexus to interstate (or foreign) commerce. 

o Prior to [ht: Jan 200J Supreme Cuurl decision in '"SWANCC," Lho: rcview arell would have heen regulated based ;;okLt o!Jlh" 
"Migratory Bird RIlle"' (MBR). 

o Waters do not mC0! the "Signil1elll1t Nexus" standard, where sHch a finding is required torjurisdietiol1, Explain: o Dlh..:r: (explain, ifnol covered above): 

Provide acreage estjlllate~ tell· l1on-juri;;dicljonal waters in the review area, where the sole potential basis oi"jurisdictiol1 is [he MBR 
Cacwrs (I.e., presence ufmigratory birds, prescnce oCendangernl spe<:ics. llS(: orwatcr fbr irrigated agriculture). IIsing hes! professional 
judgment (check alllhm apply): 
o Non-wetland waters (i.c_, riVers, streams): lin.::ar fCel width (ft). o I,akcsiponds: acres, 
o Other non-wetland walers: acres. List lype Ortlqll~'(ic resource: o Wetlands: acres. 

Provide acrl,agc estimates for 1H111-jurisciicliollal water, in 1he review area thm do not mcel thc "Significant Nexus·' standard, where such 
a lInding is rcyuircd forjurisdicliull (chc~k all Ihat apply): o NOll-wetland waters (Le .. rivers, streams): linear teel, width (n). o Lakes/ponds: acres. o Other non-wetland waters: acres, I jst type of aquatic resource: o Wetlands: acres. 

SECTiON IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for .ID (check all that apply - checked itcms shall he im;lmkd in case file and, where checked 
and requested. appropriately reterence sources below): 
[gJ Maps, plans, plots or pint submitted by or on behalf ofthe applicanticonsultunt:lLS.GS Olowalu Quad Map. o Data sheets prepared/submitted by or on bchalf orthc applicanticonsultnn1. o Ofl,,-,c ,-,(mCurs will1 data sheets/delineation rcport. 

o Office doe, nol i:\1II'-'1lf wilh Jata ,heels/delineation report. o Data shedS pr<!pared by the Corps: 
o COqlS navigable waters' study: 
o U,S. Ueological Survey Hydrologic AlIas: 

o USGS "II lD data. o {JSC;S 8 and 12 digit !IUC maps. 
o u.s. Geologi.::al Survey map(s). Cite scale &. quad name: o USDA Natural Resource,; Conservation Service Soil Surv,'y. Citation: 
[gJ National wetlands inventory map(s). Cit", mnne:Hawaii. o State/! ,(leal wetland inventory map(s): o FEMA/FiRM maps: o IOO-year Floodplain Elevation is: (National Geodcctic Vertical Datum of !929) o Pholographs: 0 Aerial (Namc & Datc): 

or [gJ Other (Name & Date):scc attached. o Previous dcterminatioll(s). File no. and date of response letter: 
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o Applicahle/supporling cast: law; o Applicahlc/supporiing scientitic literature: o Other inf()nnalion (pic,lSI: sped!,y); 

B. AOfllTlONAI, COMMF:NTS TO SIJPPORT .m: 

') 
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Olowalu Town Project Aquatic Resource #1 Unnamed Tributary 

Watershed boundary 98 acres 

Relevant reach 1,400 feet 

14 



# 1 - a A small 98 acre watershed in dry area, stream is ephemeral, 
stream bed is rocky and overgrown with no discernable OHWM 

# 1 - b Two 24 inch culverts drain a small coastal plain under 
Honoapiilani Highway 
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#1 - c Culverts deliver water to rocky shoreline -

#1 - d Storm waters flow directly into the ocean 

16 



APPROVED JURISDICnONAL OETERMi",ATION FORM 
I.!.S. Army ('m'lls of Engineers 

Thb limn should h~ completed hy I(llioll'ing !he inslmetions provided in Section IV of the .10 POllll Instructional (iuidehook, 

SECTIO'-'; I: BACKGROUND INFORMA'I'IOl\ 
A. REPOIlT COMPLETION I)ATr~ Fall API'ROVED JlJlUSDICnONAL DETERMINATION (0); 

B. OISTRICT OFFICE. FILE NAME, AND NUMBER: 

c. PRO.lEeT LOCATION AND BACKGROUNI) lNFOR:\14TiON: 
Statdlawaii Couilly/parish/borough: Maul City: Olowalu 
C\'ntcr coordinates of site (latJlong in d.;grcc decimal ftll'lnat): Lat. N20" Pick list Long. 156'" W. 

Universal rransvl~rse fvicrcator: 20.81D N 156.6361 W 
Name ofncarcsl watcrbody; !';lcjJi<; Ocean 
Name of nearest Traditional Navigabk- Watcr (TNW) into which the aquatic resource !lows: !'aelile Ocean 
Name of watershed or Hydrologic Unit Code (HUC): Aquatic Resource 112-unnamed rributary 
(s;] Check if lll<lp!t1iag,ralll of review area and/or pOlential jurbdid!olla! areas is/are availabk IIpun r<::quest. o Check if(Jth~r sih;'; (e,g .. onsi!e mitigation sitcs. disposal sit~'S. etc ... ) are associated with this action and are recorded on a 

different JD f(mn, 

D. REVIEW PERFORMED FOR SITE EVALUATlON (CHECK ALL THAT APPLY); o Of1lcc (Desk) DcterrnimHion, Date: . 
o Fidd LklcrrninatioJl. Dal~(s): 

SECTION ll: SliMMARY OF FINDINGS 
A. RHA SECTION 10 DETEI<I'IIiNATlON OF .JURISDICTION. 

I here Are no '"lIm'liabie walers oj'lli" US" within Rivers and I larbors ACI (RHA) jurisdiction (as 'kfined hy 33 eFR rar(129) in rhe 
review area. I Requil'edl 

o Water~ sulljed to the ebb and !low offhe tide. o Wntcrs are'presently used. or have hecnllscd in rhe pas!. or may be susceptible for IISt~ to tnmsp0l1 inlerstate or Ibreign commerce, 
I,;;pl<lin: 

B. CWA SECTION 404 OKfERl\UNATlON OF JIJIUSDICTIOl\. 

Tl1m: Are "waters OFTI1C U.S'· within Ckan Water Act (CWA) jurisdiction (as defined hy 33 eFR part 328) in the review af(~il. [I?eq/liredj 

I. Waters ufthe U.S. 
:1. Indicate presence of waters of U.S. in review area (check all that IIp()ly): I o TNWs, including 1Grrilorial scas o \Vctlullds adjacent to TN\Vs o Relatively p~rmancnt waters" (RPWs) that !low directly or indirectly into T:--JWs 

(s;] Non-RPWs (!lall1o\\, directly or indirectly into TNWs 
o \Vctlanc!s directly abutting RPV,/s that !low directly or indirectly into TNWs o \\ictlands adjacent to but not dir~ctly ahutting RP\\is that no\\' directly or indirectly into '!'NWs 
o Wetlands m\iact'nt to non-RPWs that l10w directly or indirectly inlo TNWs o Impoundments of jurisdictional waters o isolated (interstate or intr8statc) waters. including isolated wetlnncls 

b. Identify (estimate) size ofwatcl'§ oUhe U.S. in the review area: 
Non-wetland waters: yes 1 incar fcct: 2 I 00 (, - 8 [ect width (ill and/or watershed of 75tlacres. 
Wetlands: a..,res. 

c. Limits (bourtIlHics) of jurisliictinll baSed on: Esnlblisbcd by OHWM. 
Elevatioll or ~s{ablishcJ OHWM Ul'knowlJ): approximately 1 0 ill~hcs (s<:c attached photos), 

2. Non-regulat,,<! waters/wetlands (check ifapplicahlc):3 o Potentially jurisdictional walcrs and/or wetlands were assessed withinlhe review area and determined [0 be not jurisdictional. 
Explain: 

, Boxes chc'Ck~d bdow shall be supported by completing the 3PJll'Opnate sections III Sect'(lIl III below. 
'For purp"'''' orl!tis I,mn, ilIl RPW is defined '" a (libutmy thaI h ",,! a TNW and that typically flows )'car-rollfld or has continuoDs !low at least "seasonally' 
(c,g" tYI)ically 3 months), 
I Suppilfling documc11lation is presented in Section [Jl,F, 
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SECTION Ill: CWA ANALVSIS 

A. 1'1\\\15 AN~ WETtA-NBS AD.JAO.:NT TO TN\Vs 

The !1gcndc~ Willllsscrt jurisdiction ove.' TNWs Jlnd wetlands adjac<'llt to TNWs. If the aquatic reSOUf!'C is a TNW, complete 
Section I11.A.! lUll! Seclion IILD.t. only; if the aquatic resource is II wetland adj:lcent to a TNW, complete Sections !ltA.l and 2 
and Section llI.n.1.; mhcrwiRc, sec Section m.ll below. 

L TNW 
]ckntilY TNW: N/A. 

Summarize rationak supporting determination: 

2, Wetland adjacent to TNW 
SmllnHlri/c rationale supponil1g conclusion thilt wetland is "adjacent": NiA. 

B. CHARACTERISTICS OF TRIBUTARY rlTJA'f IS 1\0'1' A TNW} AND ITS AD.!A.CENT WETLANDS (IF AN\'): 

This section summarizes information regarding characteristics ofthe tributary and its adjacent wetlands, ifany, and it helps 
lietel'mine whether or not the standards I(lr jnrisdiction cswhlished UIHICl' Raplwas have been met. 

The agencies willllssert jnrisdiction over non-navigable tributaries of'TNWs where the trihutJlrics lI[C "relatively perlllanent 
waters" (IlPWs), i.e. tributaries that typically flow year-round 01' have continuous flow lit least sc,lS(lIlaUy (e,g" typic-a!!y 3 
monthS). A wetland that directly abuts au RPW is also jUl"isdktiunal. If the tlqualk rewurce is not a T:\W, but has year-round 
(pt'renni'll) flow, skip to Section HI.D.2. Jftlle aqllatil' I'CSOUl-ce is a wetland directly abutting II tdbutnry witl! perenniaillow, 
skill to Section III.D.4. 

A wetland lhn! is adjacent to but that docs not directly abut an RPW requires a significant nexus evnluatiorl. Corps districts and 
EPA regions will include in tile record any uvailnbie information that documents th,' existence ora significlwt neXU5 between a 
I'clativcly permanent trihutary that is not pcrennial (and its adjacent wetlands if any) and a traditional navigable water, even 
though 1\ sigllifirllnt nexus finding is not roquired IlS a matter of Illw. 

Ifthe wuterbody~ is not an RP,"V, or H wdlamJ directly almiting an RPW,!! JD will require additioJlal data to determine if the 
w!tlel'llofly has a significant nexlls with a Ti\W. if the tributary has Hdjaeent wetlands, the significant nexus cvalmltion must 
consider the tribuillry in combination with all of its adjllccn( wctlalld~, This signilicant nexus evnlllation tllat combine8, for 
analytical purposes, the tributary llnd 1111 of iB adjacent wetlands is IIsed whether the review area identified in the JI) rC!luest is 
the tributary, or its adjacent wetfands, or both, Hthe ,If} covel'S a tributary with adjllcent wetlands, complete SectioJl UI.B.l for 
the tributary, Sc('tion il1.B.2 for >my onsi!e wetlands, and Sedion m.B.3 for all wetlands ad.iacent to that tributary, ooth unsitc 
and offsite, The determination whether a significant nexus exists is deter'mined ill Section ill,C helow. 

I. Characteris!ks of l1on-TNWs that flow directly 01' indirectly intn TNW 

(I) 

(ii) 

General A rea Conditions: 
Watershed size: Pick Lis! 
Drainage area: Pick List 
A vcragc annual rainfall: inches 
Average annual :;JlO\· ... liIlI: indlcs 

Physical Chaructedstics: 
(a)' Rciationship with TNW: 

D Tributary l10ws direclly into TNW, 
D Trihutary flows through Pick List lrihlllaries bcfllrc cntering TNW. 

Project waters are Pick List river miles lhnn TNW. 
Project waters are Pick List rivet miles from RI'W. 
Projl!t:t waters arl! Pkk List <1":l"i,"1 (,tnright) miles 1I'<lllllN W. 
Project Willers an.; Pick List <1crigl (Slrnighr) miles Irom RPW. 
Project wal<:rs cmos Of' st:rv~ as slate boundaries, Explain: 

Identify now roUl..: In TNW;: 
Tribrl1ary sircmn order, if known: 

I I\nk lilal the In,lruclinnal GuidclJnok cmllains additional inlormarion rcgllfding sWlrles. djlch~", washe.'. and erosional features gcncmlly am! in lire .1rid 
West. 
; Flow mute ciln he described by identifying, c.g., Iriilultlry <1, which flow, through Ihe rCI;clI' are:!, to !luw into tributary b, which thcll flu\\, iuw TNW. 
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(h ) n~l}~mUljlltll,![)'~c;,;l1iml"ti;d5JJ£~J<;h~eji~i!lL[I)llUl12llJxl:. 
Tributary is: 0 Natural 

o Artificial (mun-made), Explain: 
o Maniplllaled (man··altered), Explain: 

Trihllt~ry properties with respect to top of bank (eslilllalC): 
Average width: leet 
Average depth: leet 
Average side sl()pc~: Pick List. 

Primary tributary sllbstral<: t,olllposit.iolJ (cilccck all that apply): 
o Silts 0 Sands 
o Cobbb 0 Gravel o Bedrock 0 Vegetation. Type!% coyer: o Olher. Explain: 

Tribuiary condition/slahility le.g., highly eroding, sloughing banks]. 
Presence of run1ri t1lelpool complexes. Explain: 
l'rihutary geometry: Pick List 
Tribuuu) gradient (approximate HI·crage slope): % 

(e) Flow: 
Tribumry provides lor: Pick List 

o Concrete 
o Muck 

Explain: 

Eslimate ~veragc number of flow events in review HreaiYl'<1r: f'irk List 
Describe How regime: 

Dtll'T inhmnalion on duration aJl(i volume: 

SurlilCC now is: Pick List. Charnctcrislics: 

Subsurface !low: Piel, List. Explain tllldillgs: 
o Dy,: (or oll1n) test peri111111ed: 

Tributary has (check all that apply): o f:kd and banks o 0I'IWM6 (check all indicators (hut apply): 
o dc.ll', nailirailine illlpressed Oil lile bank 0 the presence of litter and debris 
o changes inlhc character llfsoil 0 destruction of Ie rresl rial vegetation o shelving 0 the presence ofwnlck line 
o vegetation matted down, benl, or absclH 0 sediment sorting 
o leaf litter disturbed or washed away 0 scour o s~dillJ~nt dcposiliol1 0 flluitipl.., obs~rved or pn;dic:(~d now eVellts 
o water s\uining 0 abrupt change in plant community o other (Iisl): 

Discontinuous OllWM,l Explain: 

If tactors other than the Oil WM were used to determine lateral cxtClll ofCWA jurisdiction (check nil (iln! apply): o High Tidt: Line indicated by: 0 Mt:an High W,IIt:r Murk indicated by: 
o oil or SClIlll line nlong shore ol(icC1S 0 survey to available datum: 
o nO(~ shell or dehris deposits (foreshore) 0 physical markings: 
o physicalmarkingslchuraClCristics 0 vegetation lines/changes in vegetation types. 
o tidal gauges 
o other (list): 

(iii) Chemica! Characteristics! 
Charactcrize tributary (c.g .. WaleI' color is dear. discolored. oily mm: wafer quality; general wmer,hed charactcristics, ctc,). 

Explain: 
Identity spceiHc polllllants. if known: 

(,/\ natural Of man·made discontinuity in the OHWM does 1101 necessarily sever jurisdiction (e.g., where tile stream temporarily flows underground, or where 
tlw OI-/Wl\ll1as been removed by developmCllt or agricultural practic(.>s). Where there i:; a break in lile 01 IWM thai is unreilited WIlle wmcrbody"s flow 
regime (c.g., l10w over a rock outcrop or through n culvert). the agencies will look for indicators of now above and he!ow the brcuk. 
'Ibid. 
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(iv) Riologklll Charactel-istits. Chllnnel slIpports (check all that apply): o Riparian corridor. Characteristics (type. average width): . 
o Wetland Iringe. Characlerislics: 
o Hahitat Hlr: 

o I'<:dcrally Listed sp~cics. bplain tlndings: 
o Fish/spawn 'lf0tlS. Explain findings: . o Other ('lwironn1cotally-scllsitive species. Explain lindings: 
o Aqualiciwildli.lio diversity. Explain nlldings: 

2. Characteristics of wetlands adjacent to non-TN\\, that flow directly or indil"eetly into TNV"-

(i) Physical Characteristics: 
( a) (IC.D~II~L'N c.tlaIlg~'IJ'im(;l<:rj.sli(;s: 

Prop"rlics: 
Wetland size: acrilS 
Wetland type. Explain: 
Wetland quality. Explain: 

Project wetlands cross or serve as slate boundaries. Explain: 

( b ) ~.'~!l.;rillJ:iQ1\'KcJgti9[libjp...'.vi HlJ'i.Q!l:'T1'!~: 
Flow is: Picl( List. i3xplain: 

Surl1lce flo\\' is: Pick Lht 
Characteristics: 

Subsurlace flow: Pick List. Explain lill<iillgs: o Dye (or other) [cst pcrl()J'Il1ed: 

I.e) Wetland Adj!.l.ccncv Determination wilh .t:!ill1-TNW: o Directly abulling 
o Nol dil\;~tly abuUing 

o Discrete wetl,mcl h)'drologic connection. Explain: o Ecological connection. Explain: 
o S~parat"d by bcrm!b(llTicl·. Explain: 

(eI) Proximity (Rclmiollshipl to TNW 
Project wellands arc Pick List river miles Ii'om [NW. 
Project waters ilrc Pick List aerial (slraightjmiks 11\)£11 TNW. 
Flow is from: Picl, List. 
Estimate approximate location ofwctland as withinlhe Pic!, List l1oodpinin. 

(ii) Chcmi~1\1 Char:lcteristic.~: 

Characttwizc wClland systelll (c.g .. water color is cJcilr, brown. nil film Oil surfncc: warei' quality; gCllcml walershcd 
characteristics: ~V:.). Explain: 

Identify specilk pollutant!>, ifknown: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian buller. Chamctcristics (type, averag.: width): 
o Vegelation typcipcrCCilll'OVer. Explain: o llahital fbI': 

Cl Federally Listed species. l'xp\ain Hndings: o Fish/spawn areas. Explain JJmling,: 
o Olh('r environmentally-sensitive species. Explain findings: o Aquatic/wildlili; diversity. Expl,lin findings: 

,\. Characteristics of ~II wetlands adjacent to tile tribtltary (if any) 
All wetland(s) being consider,'d in the clIlllulative analysis: Pick Ust 
Approximalely ( ) acres inlotai are being cOl1sidclul in the clIllmlalive analysis. 
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For ~ach \vctland, specify thc (llii()wing: 

Summarize overall biological. dJcll1icai anu physical ililictiolls bdllg perilltlllcd: 

C. SIGNIFICANT NEXUS m;TERMiNATION 

A significant nexus Illllllysis witl assess the flllw dHlrHrt~ristks and functions of the tributary itself and the fundions pcrfnnlJco 
by lllly wetlands adjacent to the tributary to determine if they significantly am,rt the ehemic'll, physical, and biological integrity 
of a TNW. ({Of' each of the following situ;1tiOllS, a significant nexus exists 'Hhe tl'iilutal'Y, in combination with all ofits adjacent 
wetlands, has more than H speCUlative or insubstantial effect on the chemical, physkal 'lIld/or biological integrity ofa TN''';. 
c'onsioerMions when cnlluatlng signifirllllt nrXHS ineludI', but are not limited to the volume, duration, Hnd f"cqlu:ney ofthl' flnw 
orw:~ter in the trilmtllfY lIud its pnlxilllity to a TNW, lind the functions performed by the tributary lind nil its adjacent 
wetlands. It is not 'lflpropriate to determine significant neliUS based solely 011 Rlly specific till'cshold of distance (e.g. between a 
lrilJUhlry and its adjacent weilano or between \l tribuiHry .wt! the l'NW). Similarly. the fad an adjacent wetlllnd lies within or 
outside of a floociplain is not solely determinative of significant nexus. 

Draw cOllnections between the i'eHtuJ'es documented and th., effects Oil the TNW, as identified [n the Rapflllos Guidance and 
discussed in the InstructioHnl Guidebook. Fnctors [0 cUllsider include. for example; 
• Docs the tributary, in combination with its adjacent wctlands (if any). have the capacity to carry pollutants or flood wakr> to 

TNWs. or to reduce the mnolJlll ofpollutani> or H()ud waler~ reaching a TNW? 
!)tJ~s the tribulary, in cl.llllbinuliult with its adjac<,nl Ivctlands (if any). provide habitat amllilccydt' $uppoli Itll1c!iol1s li)r lisil and 
other species, sneh as feeding, nesting, spawning, or rcaring young tor species Ibn( arc pr,~scnt in Ihe TNW? 
Doe" the trihutary. in combinminn with its adjacent w~tlands (irany). have the capacity to transfer llutrimllS and organi~ carbon that 
support downstream tood\\'~bs? 
Doc,lhc If/bulin)'. in combiml1iot1 with its adjac<'nt w"tlands (irany), haw otlwr rLiatiol1ships to Ihe rhysiml, chemical. or 
bi()lugical integrity oCthe TNW'! 

Note: the above list of considerations is not inclusi\'c and other functions observed or known to occur should be dOCllfllcntcu 
below: 

I. Significllnlllcxus findings for nOll-RPW that has no adjacent wetlands and flows dkcdly 01' indirectly into TN\Vs. Explain 
Jinding:; urpr~s"ll~c (Jf ah,~nc", of,ignilklllll nexlis bduw, bHS~d on tile tributary itsclL then go to Section IIl.JJ: This ephemeral 
s!rcnm nOW5 ti'om 7 dry rocky gulches and gldlk,s with fI (;ombincd watershed size of750 acres and annllal rainl1lll ranging from 13 
inches IIcar tim boltOlllllP to about GO inches at the top at 3,600 teet devatiol1. These 7 gulches WIl\C together ncar lhe baltom of 
the slope at the upper end orlhe relevant reach which extends 2, I 00 Ii::ct down to the Pacitte OCCHIl_ \Villter storms hring raintilll 
suflkicII( lu lIIake this tribU(;IlV rUll ICl)- 2 (0:1 day,. 2 or 3 times a vear. I he wakr exits tbe rocky gulches onto a nal'J()w coastal 
plain where it spreads out and 'lc,mporaril.y tlood~ t'rlr 4 - 6 days flC~ occurance ulHii it is ahSOl'he(l i~lO the ground or flow;; (hmn a 5 
j{)u( deep cx\;<\valcd carlh~lI dlannci <lud through ,UI S ttlOt wilk Ceflltllt box culvert under j !onoapiilalli Hwy to the Pacilic Ocean, 
The soil dries up betwccn flooding events as the water tahle is more than} feel helow [he surfhce. This stream is cphcm~rill but it 
has the capacity to carry jJllliutHnts and !lood watt'rs directly into a I NW. 'I he sillalillood pl,lin ,llso has the capacity to filter (Jut 
SOIlle of slIch pollutants from the tlood w;ltcrs before they enter the TNW, ['his stn;Hm demonstrates a clear nexus with the Pacific 
O(;can and is tiHt' determined to be a Jurisdictional Waters of the U,::>. 

2. Signitlcllflt nexus findings for non-RPW anti ils lldjaecnt wetlands. where the Iloll-RPW flows directly or indirectly into 
TNWs. Explui1111r\dings ofprcscncc 01' absence ofsignificanl nexus hdow, baser! on the tributary in combination with all ofi!s 
"dj(lecnt \\'.;lland,. the II go to Section II!.!): 

3. Significant nexus findings ror wetlands adjacent to un RPW but thut do nol directly abut the RPW. Expl;iin findings of 
presence or absence ofsignil1cant nexus below. bilsed on Ihe tributary in combination with all of its adjacent wdlands. II1(;n go to 
Sectiolllll.D: 

D. DETERMINATIONS OF .HJIHSDlCnONAL FiNDlNGS. TilE SllB.JECT WA n:RS/WETLANnS ARE (CHECK AU 
Tl-L<\Y APPLY): 

I. TNWs and Adjacent Wetlands. Check all that apply (\Ill! provide si:re estimates ill rel'ic\\ area: 
o TNWs: linenr n~et width (1t), Or, acres, o Wetlands adjacent to 1 N\Vs: aCf¢S, 
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2. RI'Ws tlJat nnw directlv or indirectly into TNWs. 
o Tdbutnrics ofTNW~ where tribuh;rics lypically flow year-round are jurisdictional. Provide data and rationale indicating ihm 

tribulnr:y is pcr.::lInial: 
o Tributaries ofTNW where Iributaries have continllous now ",<:asonally" (e.g" typically three l1lol1lh, each )'l:nr) arc 

jurisdictional. Data supporting this conclusion is provided at Section llLB. Provide rationale indicating thar tributary flows 
sca~onally: 

Providc eSlimates t()rjurisdicliouul waters illlhc review area (chcc:k all thaI apply): o fributary waters: linear feet width (Il). o Olher llon-wetlaml walers: acres. 
Identify type(s) or waters: 

3. Non-RPWs8 that Ilow directly or indirectly into TN\\'s. 
!2l WalCrhody that is nOl a TNW or an HI'W. but 1100I's directly or indirectly into a TNW. and it has a significant nexus with a 

TNW isjurisdi<:!ion<lL Data supporting this conclusion is provided at Section !II.C. 

Provide estimates fhrjurisdictional waters within the review area (check all that apply): 
!2l Triblltary waters: 2100 li"<;oar f,:d 6-8 width (ft). 
o Other non-wetland waters: 110 acres. 

Idcntity lypcls) of waters: 

4. Wetlands directly abutting all HJ>W that flow directly or indirectly into TNWs. o Wetlanus uiredly abut RPW and thus al'" jurisdictional as adjacent wctland~. 
o Wetlands dir!;!etly abutting an RP\V where lributarks typically How year-rtllHlU. Provide Jata and ratiollHk 

indicnling. that tributary is perennial in Section IlI.D.2. above. Provide rationale indicating that wetland is 
directly abutting an RPW: 

o Wetlands directly abutting. an RPW where tribu!(iries typically now "se'lsonally." Provide data indicating thai tributary is 
seasonal in Section III.B and mlinnaie in Section IlI.D.2. above. Provide rationale indicating that wetland is directly 
abutting all Rl'W: 

Provide acreage estimates t(lrjurisdictinmll wetlands in the review area: acres. 

5. Wetlands adjacent to) but not di"cctly nhutting nn RPW that flow directly or indirectly into TNWs. o Wetlands that do not directly abul an RPW, but whcn considered in combination with the tributary t.o which they arc adjacellt 
and with similarly situnled adjacent wetlands, have a significant nexus with a TNW arc jurisidictional. Data ,upporting thi, 
concillsion is provided at Section III.C. 

Provide acreage estimates for jurisdictional wetlands in the review area: acrcs. 

6. Wetlands ndjll('cnt to non-RPWs tbat flow directly or indirectly into TN\Vs. o Wetlands adjacent to sllch walers. and havc whcn considered il1 combination with the tributary to which they are adjacent and 
with similarly silllat<:d adjm:cll! wetlands, have a significant nexus with il TNW ill'<': jurisdict.ional. Data supporting this 
conclusion is provided at Section IH.C. 

Provide estimates Itlr jurisliidiullal wdlands in the review area: acres. 

7. Impoundments ol'jurisdictional waters." 
As a gcneral rule. Ill" impUllI1(hm'llt ofajllrisdiclional tributary n:mainsjurisdietiol1<l1. o Demonstrate (hat impoundment was created from "waters oCthe U.S.," or o Del110nstrate that wakr meets the criteria for one of the categories presented above (1-6). or o DerlloIlstl11te that water is isolaled with a Ilt'XUS 10 commerce (sec ,.: below), 

E. ISOLATED IINYERST .. \TE OR I;\lYRA-STATEI WATImS, I"lCUJDlNG ISOLATED WETLANDS, THE USE, 
DEGRADATiON OR OESTRllCTION OF WHICH COtIU) AFfECT INTERSTATE CO!\1MERCR, INCLllm~G ANY 
S{)CII WATERS (CHI~CK ALL THAT APPLY):'" 

'Sec Footnote II 3. 
" To complete the analysis rclh to the kcy in Sed ion lH.D.6 of Ihe Inshllcriollat CillidchonK. 
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o which 3re or could he used by imcrs13tc Of f<)feign travelers for rccreational or othcr purposes, 
o fhml which fish or shdlJish ar~ or could be taken and sold in inlerstall: or j{)I"cii.m commerce, o which afC or could be lIsed fiJ[ industrial pUlposes by industries in interstate CO;llll1ercc. o Interstate isoluted wUlcrs, Explain: 
o Other illctOfS. Explain: 

Identify water body and sllmmari7.e "utionale supporting determination: 

Provide "slimntcs fill' jllfbdictional waters in the floview area (check aillhat apply): o Triblltary waters: linear leCI width (Ill. o Olh.:r non-wetland waters: acres. 
Identily lype(s) of waters: 

[] Weliands: acres. 

F. NO:"l-,JlJIUSDICTlONAL WATElm, INCUJI)ING WETLANOS (CHECK ALL THAT APPLY): 
o lfpotcntial wetlands were assessed within the review 'lr~a. these areas did not meet t1w criteria in the 1987 Corps of Enginc<lr5 

Wetland Delineation Manual 'dnJior appropriate Regional SUWiclllelltS, 
o Review area included isolated waters with IlO suhstantialncxlls to interstate (01' t()reign) commerce. 

D Prior to the Jan 200 I Supreme Court decision in "SIVA.Vee." the review area would have becn regulated based ~91eLY on the 
"Migratory BinI Rule" (MBR). 

o Waters do not meet the "Sigllil1canl '-Jcxus" standnrd, when) such a llHtiing is l\)quircd fhrjurisdictinn. Explain: o Otlwr: (explain. ifHUl cuvered above): 

Provide acreage estimates for non-Jurisdictional watel's in the review ar0a. where the sole potcnti!!1 hasis ofjllrisdietion is the IvlBR 
IltCLOrs (i.e .. pr~scnce of migratory birds. presence ofcndangercd species. usc of water filr irrigated agricultufI-:). using best professional 
judgment (cheek all tilat apply): 
o NOIl"wetland waters (i.e., rivers. streams): linear ICct width (11). o Lakes1ponds: acres. 
o Other lltJIH·wtlallll waters: acres. List type of aqua Ii<; resource: o Wetlands: acres. 

Provide acreage estimates for lIoll"jurisdictional wnkrs in the review area thai do not meet the "Significant Nexus" standard, wh<:Te SUi'll 
a finding is required for jurisdiction (check allihat apply): o NOll-wetl:U1d watcrs (I.e .• rivers, streams): linear feel width (ft). o Lakcs1ponds: acres. 
o Other non-wetland waters: acres. r ,ist type of aquatic resource: 
o \Vctlands: acres. 

SECTION IV: DATA SOl'RCES. 

A, SLIl'I'OlrnNc; DATA. Unta reviewed for JD (ehe,d, all that apply. checked ikms shlill be included in casc file und, where checked 
(lnd requested. appropriately reference sources below): 
t:EJ Maps. plans. plols or plat submit!cu by or Oil behalf of the applicanlh:ollsultant:l' .S.G.S. Olowalll Quad i>.1ap. o Ilnta sheets rrcparcdh,uhmiHcd hy or Oil behalf ofthe al'plicanUconsultant. 

o Office concurs with data shectsidelincatioll repon, 
[] On1ce tl,,~s Jlol concur witli dala sli""ls/ddincatiolliepurl. 

o Data sheds prepared by the Curps: o Corps navigabk walers' sludy: o U.S. G""lugicai Sll!WY Hydrulogic lulu:;; o USGS 'if II) data. 
D USGS 8 und 12 digit [ lUC maps. 

D U.S. Geulogical Survey lllupb). Cite s~ak & quad nallle: o USDA 'iatural Resources Conservation Service Soil Smve),. Citation: 
t:EJ National wetlands inventory map(s). Cite namc:Hawaii. 
[J St\ltdL()C,li wdland inventury nmp(s): 
o FEMAJFI1{M l11<lps: 
o IOO-year Floodplain Elevatiun is: (National Ckoc\cctic VcnicalDatulll of 1929) 
t:EJ Photographs: 0 Aerial (Name & Date): 

10 Prio,. (0 H,s"rting ill' d"dining CWA jul'isdiclioll based solely on this category. Corps Districts will dcYlltc the llcti()n to Corps and bPA 110 for 
revlew l'i)fisbtcnl with till' process described in the Corp;/EJ>A Memortllll/um lkgllrdillg CWA Act .Jurisdictioll Followillg N"p/II/f}.\'. 
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\)1' t2J Olher (Name & Dal':):(See tlilachcd). o Previolls delcflninalion(o). File no. ami dale ofrcsponge lel"'r: o Applicablelsupporting case Jaw: 
o Applicable/supporting scicntillc literature: 
o Other int()J'fllatillll (please speci!,),): 

B. ADDITIONAL COMMf:l'JTS TO SliPPORT .10: 
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Olowalu Town Project Aquatic Resource #2 Unnamed Tributary 

Watershed boundary 750 acres 

Relevant reach 2,100 feet 
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#2a One of seven dry gulches that feed into a single outlet 

#2b A second dry rocky gulch that feeds into a single outlet. OHWM shown 
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#2c Streambed created by the combined flow from four small gulches. 
This location is at the upper relevant reach of this aquatic feature. OHWM shown 

#2d Combined flow from all seven gulches runs through this box culvert 
and under Honoapiilani Highway 
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Box culvert exits onto rocky shoreline 

#2f Storm flow with OHWM shown runs directly into the ocean 
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AP1'ROVIW .HlIUSI)ICTIONAL OETERMINATlON FORM 
LS. Arm~' Corps of Engineers 

This !(ml1 should be completed by t()lIowing the instructions provided in Section IV of the JD Form Instructional Guidcbuuk. 

SECTION i: HACI(GROIJ'ID INFORMATION 
A. REJ'ORT COMPLETION DATE fOR APPROVED JURISDICTIONAL l)ETEI~MINATION (JD): 

B. DISTRICT OF'FICE, FILE NAME. AND NUMBER: 

C PROJECT LOCATION AND BACKGROUND INFORMA nON: 
State: Hawaii ClIllllly/parh,hfborollgil: Malli City: Olowalu 
(\~!llcr c()ordinalt;s or site (Ial/long in degree decimal fOl11lllt): Lat. 2()O l\. Long. 1560 W. 

Universal Transverse Mercator: 20.8076 N 156.6299 W 
Nill11'~ of nearest wmcrhody: !'aeine Ocean 
Namc ofncaresl Traditional Navigablc Water Cl1--JW) into which the aquatic rc~ollrcc flows: Padlk Ocean 
Name ofwakr,hcd or Ilydrologic Iinit Code (1!l1C): Aquatic I{csource #3 Olowalu Stream 
[gJ Chcck ifmap/diagram of review area and/or potential jurisdictional areas i:;larc available upon request. o Check ifolhcr siles (e.g .. olfsite mitiga1ioll sites, ciispOSfli siks, clc".) arc a,sociatcd with this actioll and arc rccorded on a 

diJTercnl.ln form, 

D. REVIEW PERfORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY): o Oflice (Desk) Dclerminatiull. Dale: o Ficid Determination. Datc(s): 

SECTION II: SUMMARY OF FII\I)INW·; 
A. RI·I/\. SECTION 10 DETERMINATION OF JURlSDICTION. 

There Are 110 "navigable Walcrs o(lile U.S," within Rivers and Harbors Act (RH/\) jurisdiction (as ddll1~d by 33 eFR pmt :U9) ill the 
review area. IHe'l1/ired,! 

[J Waters subject to the ebb and now oflfle (ide. 
o Waters an,~ presently used, or have heen uSl~d in the pa$~ or may bc slIsceptible for use to transport interstate or fbreign comlllcrce. 

Explain: 

B. CWA SECTION 404 DEn~RMINAnON OF JlJRISDfCTION. 

'J here Are "wmers onlle u.s." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) ill Ow review arl.!a. [Relillired] 

I. Waters ofthe U.S. 
a. Indicate presence of waters <If lLS. in review area (check all that apply): ! o TNWs. including territorial seas 

o \Vethmds adiac<:111 to TNWs 
[gJ Relntivdy permanent waters! (RPWs) that now directly or inciirectly into TNWs o Non·RPWs (hat ilow <.lirc<.:tly or indirectly into TN\Vs 
o Wetlands directly abutting RPWs lhat 1101'.' directly or indirectly into TNWs o \Vctlands uJjac(;nt to bul not dir<:!cliy abutli[Jg RP\v~ thal now directly or indirectly into Ti'\\Vs o Wellands ac(jaccnt to non-RPWs lhat How directly or indirectly imo TNWs o Impoundments of juri sdk tiona I waters o ]snlmer! (interstate or intrastate) wakrs, including isolated wcthmds 

b. Identify (estinwte) size of wllters of the ns. in the review area: 
Non-wetland waters: Ycs linear feet: 4 miles 15 - 20 width (ft) and/ur watershed 01'2.800 acres, 
Wetlands: acres, 

c. Limits (boundaries) of jurisdiction based on: I~stablished hy OIlWM. 
EIi::vatiol1 of established OHWM (ifknown): approximatcly 18 inches. 

2. Non-regulated waters/wetlands (cheel, jf applicable):' o POlcntiallyJurisdictional wakrs and/or "e.lands were assessed with ill the review ar..;a and dclcn11incd to be notjurisciictiollaL 
Fxplain: 

, Boxes checked below shall be SUppOfkd by completing the appropriate scctions in Section III below, 
1 For pllrpos('s of this torm. an RP\V IS dc.fIncti ~tS a lTibutary tiwt i$ not a TNW and that typkally nows YC{lr .. rounu or IHL~ continuous flow at h.:a~t '<;Si.'(j~tJJHllly~: 
(c.g,. typically 3 montJJs). 
:. Supporting doculllentation is presented HI Section III.L 
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SECnO:"lIll: CWA ANALYSIS 

A. TN\V, ANI) WETLANI)S ADJACENT TO Tl'/Ws 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNW". If til .. aquatic ,'esollrce is 1I TNW, romf}tcte 
Section III.A.l and Section II I.D. I. only; if the aquatic resource is II wctfnnd adjacent to 11 TNW, complete Sections m.A.1l1nd 2 
and Section m.n.L; otherwise, see Section litH below. 

I. TNW 
Identify TNW: N/A. 

Summaril:c rationale SuppOliing dctcrminntion: 

2, Wetland adjncelll to TNW 
SUl1llllarilC ratiunale supporting coneiusion that w<,[hmd i" "adja~CIl[": NIl\. 

B. CHARACn:RISTICS OF THilWTARY (THAT IS N01' A TN\N) AND ITS ADJACENT WETLAt\DS (If AI\Y): 

This section summarizes infm'matiofl regm'ding characteristics of tile tributary and its adJacent wellands, ifany, and it helps 
determill{' whether or 110t the stamhll'ds fm- jurisdiction eShlblished under R'lP;WOS have been lIlet. 

The agencies wi!! assert jurisdiction over non-navigable tI'ibutllries ofTNWs where the tributaries are "relMively permanent 
waters" (RPWs), i.c. tributaries that typically flow year-muml or have eontinll{)U~ flow llt least seasonally (e,g., typically 3 
1110nths). A wetland that directly abuts lin IU'\V is 'Ilso jurisdictional. If the aquatic resource is not a TNW, but has yea,'-round 
(perennial) !low, sl<ip to Section III.n,2. If the H(luatic resource is a wetland directly abutting H tdbutary with perennial flow, 
skip to Section m.I).4. 

A wetland that is adjacent to but that does not directly abut llll RPW requires a significant ne.us evaluation. Corps districts and 
EPA "cgions will indude in the record any available information that documents the existence of a significant nexus between :I 
relatively permanent trioutury that is 1l<J( perennial (lind its alijHcent wetlHflds if auy) and a Imditio/l:l! navigable water, even 
thougb a significant nexus finding is not I'~quircd as II m:ltter of law. 

If the waterbody4 is not all RPW, or a wetland directly abutting an RPW, a JD willl'equire additional dllti! to d~terll1ine iftbe 
water body has a signilieant nexus willi a T;'IIW. If the tributary has adjacent wetlands, thl;) significant nexus evaluatioll lUusi 
eOl1sider tile tribUtllfY in combination with tIll of its adJllccnt wetlands. This significant nexllS eVIlJuution that combines, for 
ana/yticlll purposes, the trillutllt'y and nil of its adjacent wetlands is used whether the review area identified in the ,ID request h 
the tributary, 0" its adjacent wetlands, or both. If the JO covers a tributary willi adjacent wetlands, complete Section Iil.E.1 till" 
the tributary, Section III.B.2 for any onsite wetlands, and Section !ll.K3 for ali wetlands adjacent to that tributary, both onsite 
and offsite. The determination whether Ii signifiCllllt nexus exists is determined ill Section III.C below. 

I. Chamrtcristics of non-TNWs that flow dire,,"y or indit-t'ctly into TN'W 

(i) General Area Conditions: 
Watershed size: Pick List 
Drainage nrea: Pick List 
Avt'rlIge alllJual rainfall: inches 
Av"rage anllual Sllowltjll: inches 

(ij) Physical Character-iSiics: 
(a) Relationship with T'.!W: o Tributary !lows directly into TNW. 

o Tributary !lows through Pick list tributaric; bd't>r\: entering TNW, 

Pr~jcet wmers arc Pick List river miles H'oln I'NW, 
Project waters arc Pick List river miles li'oIH [{PW. 
Proje~t wa\"rs arc Pick List a..:rial (~Iraight) miles If'olll Tl"W. 
Project waters arc J>ict{ List aeriul (straight) miles t!'om RPW, 
Project Wfllcr~ cross or serve as stale hmlllriaries. Explnin: 

fdcntil)' Il()W routc [0 TNW';: 
'Tributary stream order, ifknown: 

{Note lhal the Instructional tiuidcbonk contains l:iddilional inforOll)tion fc.gnr(i'ng swnlc:;, ditches, washc:'i, nnd cfo:;iomd {cuiUms. generally and in thoJ arid 
We,l. 
< filo\\ IOllle can be dcs<:ribcd by identifying. C,)! .• trihut,U}, a which l1uw; through [il,' rcvie" area, to £low inlo tribtllat), b, which then flows inlo TN\\, 

30 

3 



(b) General TrlbU!lJlYiJJm:ilctcristics (check all tlull ill!plYL 
Trilllltar~' is: 0 Natural o Artifidal (man-made). Explain: 

o Manipulated (man-altered). Explain. 

Tributary properties with respectlo top oi'bank (estimate): 
Average width: fCd 
Avcmge depth: kef 
Iherage side slopes: Pick List. 

Primary trihutary 5ubstrah: composition (check all that apply): o Silts 0 Sands o Cobbles 0 Gravel o Ikdroek 0 Vegetation. Typef°/h covcr: o Other. Explain: 

Tributary condition/stability Ic.g .. higbly eroding, sloughing banks]. 
Presence of run/rime/pool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradicll\ (approximate averagc slope): '% 

(c) El®:; 
Tributary provides tell" Pick List 

o Concrete 
o Muck 

Explain: 

Estimate nveragc number ofilow events ill rcview area/year: Pick List 
Describe now regime: 

Other injiml1ation on duration and volume: 

Surlace flow is: Pick List. Characteristics: 

Subsurf11cc 110w: Pick List. Explain findings: o Dye (or other) tcst performed: 

Tributary has (check all thill apply): 
o Bcd and banks o OIlW/Vl" (ehec!, all indicators Ihnt apply): 

o clear, naturallinc impressed on the bank 0 the presence of litter and debris 
o dum)!cs in the dlHrackr of soil 0 lkslrllclioll orlcrr';slriaJ vegetalioll 
o shelving 0 the prcsence of'wraek line o vegetal~ln maned down. bem. or abselll 0 sedimc!I1 sorting 
o icafiil(cr disturbed or washed away 0 scour 
o sediment deposition 0 multiple ohscrwd or prcdict<:d flow GVCllls 

o watcr staining 0 abrupt change in pium cOllllllllnity 
o other (list): 

o DiscOllliflllllUS OIIWM.7 Explain: 

[I" factors olher lhun the OHWM were llsed to determine lalcml extent ofCWAjlH'isdiction (check alilhat apply): o High Tide Linc indicated by: 0 MC'illl High WaleI' Mark indkatcd by; o oil or scum linc along shore objects 0 survey to avaihlhk datnm: 
o fine shell or debris deposits (ton:shol'<:) 0 physical markings: o physicaililarkings/chara(:ICri,lics 0 vegetation lines/changes in vcg<;lation (yp~s. 
o tidal gauges o other (lis!): 

(iii) Chemical ctlaracterislics: 
Characterize tributary (e.g" water color is eleor. discolored, oily film; wuler qualily; general wiHcrshed characteristics. etc.). 

Explain: 
Identify ",pcci lie polluti1nts, j r known: 

"!\ natural or man·made discolllinuilY in the OHWM does nOI necessarily sever ,illl"isdiciioll (c.g" when: lilt; strclUlllcmpUllU'ily flows underground. or where 
the OHW\1 has been reilloved hy development or agricultural practices). Where there is a hreak in the OIIWM that is unrelated to Ihe lI'atcrbody's no\\' 
f(:gime (c.g .. flow over a rock outcrop or through a fulvcrt). the ilgcncics wjlliook tor indicators of 0 ow above and below the brcllk. 
'I hid. 
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(iv) Biological Chanlctcl·istics. Chanllel supports (check ail thaI apply): o Riparian corridor. Characteristics (type, average width): . o Wetland tI·inge. Characteristics: 
o Hahitat fbI': 

o "",kl1llly LiSled spccie,. Explain I1ndings: 
o Fisli/spawil arc'lIS. Explain limlings: 
o Other environmentally-sensitivc species. Explain findings: o Aquatic/wildlife diversity. r':xplain findings: 

2. Chamctel'istics of wetlands adjacent to non-TNW that flow directly or indirectly into T'l\V 

(i) Physical Charactci'istics: 
(n) Gcneml Wetland Char.?clcri21is:~ 

Propcliics: 
Wetland size: (lercs 
Wetland Iype. Explain: 
Wetland quality. Explain: 

Project wctlands ero~s or serve as state boundaries. Explain: 

(h) nelleral Flow RdatiollsIWLwllhNon-TNW: 
Flow is: Piek List. Explnill: 

Surllice flow is: Pick List 
Characteristics: 

SubsurtllCC now: Pick List. E.xplain Ilndings: o Dye (or other) (cst perfi)f1J1(:d: 

te) Wctland Adjacency Determination with ~ol1-TNW: o Directly abul1ing o Not directly abutting o Discrete w~lIa!1d hydrologic connection. Explain: 
o Ecological connection. Explain: o Separated by berm/barrier. Explain: 

(d) Pru"imity (Rc!ationsiJiJ2l..1Q.!NW 
Project wetlands are Pick List river miles from TN W. 
Pmjccl waters arc Pick List aerial (straight) miics lI'om TNW. 
Flow is !I'om: !'iel. List. 
I~stimatc approximate locatioll ofw~tland as within the Pick List Iloodplain. 

(ii) Chemkal Characteristics: 
Characterize wetland system (e.g .. water color is clear. brown, oil !1Im on surface; water quality; g,0llcral watershed 

characteristics; elc.). Explain: 
ldentifY specific pollutants. ifknown: 

(iii) Biologkal Characteristics. 'Wdland ~tlPllOrts (check all that apply): o Ripar'ian huffer. Characteristics (type, an:rage width): 
o Vcgdatiull rYjl;;ipc:rcclll t:twer. Explain: o Hahital I,ll': o Fedcrally Listed species. Fxplain findings: 

o Fish/spawli areas. Explain findings: o Other environmentally-s0Ilsitivc species. Explain I1ndings: o Aquatic/wildlife diversity. Explain findings: 

3. Clutracteristics of all wetlands :ldjacent to thc tributary (if any) 
All wetland(s) being considered in the cllmulative analysis: Pick List 
Approximately ( ) acres in total are being considered in the cunlLlJalive analysis. 
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For each wetland, specify the following: 

Directly abuts'! (YIN) Size {in acq,!il 

Summarize overall biological, chemical and physical functioIls being perJorrned: 

C, SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysis will assess the flow characteristics and fUIlctions of the tributal'Y itself and the functions pedormed 
by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical, and biological integrity 
of a TNW. For each of the following situations, a significant nexns exists if the tributary, in combination witb all of its adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemical, physical lind/or hiologkal integrity of a TNW. 
Considerations when evaluating significant nexus include, but are 1I0t limited to the volume, duration, and frequency of the flow 
oi'water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not approprillte to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
trilHltary and its adjacent wetland or between II tributat·y and tbe TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the RlIpanos Guidance and 
discussed in the Instructional Guidebool<. Factors to consider include, fOI' example: 
~ Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to cany pollutants or flood waters to 

TNWs. or to reduce the amount of poilu tan IS or Hood waters reaching a TNW? 
$ Does the tributary, in combination with its adjacent wetlands (if any), provide habitat and lifccyc!e SUppOlt fllnctinns for 1Igh and 

other species, sllch as feeding. nesting, spawning, or rearing young for species that arc present in the TNW? 
Does the tributalY, in combination with its adjacent wetlands (if any), have the capa<.:ity to transJCr nutrients and organic carbon that 
support dowllstream lbodwebs? 

$ Docs the tribulaty. in combinatioll with its mUacent wetlands (if any). have other relationships to the physical, chemical, or 
biological integrity orthe TNW'I 

Note: the above list of considerations is not inclusive and other functiolls observed or known to occur should be documented 
below; 

I. Significant nexus findings for nOll-RPW that has lIO adjacent wetlands and flows directly 01' indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based Oil the tributary itself, then go to Section IILD: 

2. Significant nexus findings for 1I0n-RPW and its adjacent wetlands, where the nOIl-UPW flows directly or indil'ectly into 
TNWs. Explain findings ofprcsence or absence ofsignificanl nexus below, based 011 the tributary in combination with all or its 
adjacent wetlands, then go to Section 111.0: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain l1ndings of 
presence or absence of significant nexus below, based on the tributary in combination with all of its adjacent wetlands, then go to 
Section IlLD: 

D. DETERMINATIONS OF JURrsmCTlONAL FINDINGS. THE SUBJECT WATERSfWETLANDS ARE (CHECK ALL 
TBA'f APPLY): 

i. TNWs and Adjllcent Wetlands. Check all that apply and provide size estimates in review area: o TNWs: linear feet width (ft), Or, acres. 
o Wetlands adjacent to TNWs: acres. 

2. RPWs that 110w directly or indirectly into TNWs. 
f2J Tributaries ofTNWs where tributaries typically flow year-round arejurisi.lictiona!.l'rovidc data and rationale indicating that 

tributalY is perennial: Olowalll Stream is a perrcnial stream that !lows Jl'om deep in the West Malli mountains to the I'acific 
Ocean. Its total length is 5.5 miles and its watershed size is 2.800 acres. The upper valley is a broad bowl where the annual 
rainfitll is 150 inches. The middle valley is constricted into a nan-ow canyon and the lower stream course breaks out onto the 
alluvial tim and coastal plain where the allnual rainfall averages about 13 inches. The relevant reaeh of this stream extends 11 
miles th1l11 the ocean up to the first significant branch in the upper valll~y. The stream was once a perrellial stream with year 
round now 10 the ocean, but a diversion was buill at the 520 foo( elevation prior (0 1930 that carried a significant portion of 
this flow to an in·igation system of ditches and reservoirs t()r slIgarc,me fields below. The reduced How of Olowalu Stream 

33 

6 



changed it into a Relatively Pcrmanent Water with only sca,onai now. The diversion is still in liSe' even thOlH"h sugarcane 
production was phas~d out in 1992. The water is IlOW lIsed to supply it domestic water system <lnd some teed; a cultural taro 
agricultural project iutlle valky bolloll1. None orthis diverted water readl\..':' the ocean. Olowalu Stream fllns to the ocean lbf 
nile to two weeks scvcml times a year when SiOlln waters ill the upper vailey owrtop the intake spillway. Without the 
divcrsion this stre,ml would undoubtedly now continuously to the oceall. Olowalu Stream (]ualitics as an Rf'W thM flows 
dircd!y into a T:-rW and is lhcre/(m: automatically a Jurisdictional Walers of the U.S. 

o Trihllwries ofTl\iW where tributaries have continuous 110\\1 "seasonally" (e.g., typically three months ~aeh year) m'" 
jurisdictional. Data supporting tl1is conclusion is provided at Section lIL1l. Provide rationale indicating that frihulary nows 
sCilsonaJly: 

Provide estimates lorjurisdicliol1al walcrs illlhc review arca (check alllh<llllpply): 
l8l Tributary wat.:rs: 4 miles lineilr fccI 15 - 20 feel width (11). o Other non-wetland waters: acres, . 

Identity type(sj of waters: 

3. NOIl-RPWss that flow directly or indirectly into TNWs. 
o Wat.;rbOlly that is not a T:-rW or an RPW. but flows directly Of indirectly into a TNW, and it has a signil1canl nexus wilh u 

TN W is jllrisdidional. I)ala supporting this conclusion is provided at Sectioll IlI.C'. 

Provide estimates nil' jnrbdiclional waters within the review ar.;a (check all that apply): o rributary \~ah:fS: lin~ar l'eet width (II). 
[] Dtha non-wdland wah:r,: acrcs. 

Idemify type(s) of waters: 

4. \Vctlunds directly abutting an IlPW thM flow directly or indirectly into T'iWs. 
o Wetlands directly abut RPW \lnd (hns arc jurisdictional as adjacent wetl(ll)ds. o Wetlands di;cctly abutting. ,Ul RPW ,;hcre tributaries typ'icully flow year-round. Provide data ami rationak 

indicating (hat trihutllry is perennial in Section II Lf),2, ahove, Provide rationale indicating that wetland is 
direclly abutting an RPW: 

o Wetlands directly abutting an RPW where tributaries typically How "seasonally." Provide data indicating thaI tributary is 
seasonal ill Section III.B lind ratiol111lc in Section III.D.2. above. Provide ratiollale indicating lilat wetland is directly 
abutting an RPW: 

Provide acreage cs(imat(;s li'lf jnrisdictional wetlands inli1e review area: acres. 

5. \\'cHands adjacent to but not directly 'lbutting an RI>W that flow directly or indirectly into TI\IWs. 
o Wetlands that do not directly abut iln RPW, but when considered in emnbinnlion with the tributary 10 which they arc adjacent 

aud with similarly situated adjac<:nt wcrJands. have :1 significant nexus with a TNW are jurisidictionaL Data supporting this 
conclusion is provided at Section 1I1.e. 

Provide acreage estimates for jurisdidionallVctlands in the review area: acre~. 

6. \VctJandsadjaccnt to 1101l-H.J>VVs that flow directly or indirectly into TNWs. o Wetlands adjacenlto Sltcb waters. and have whell considered in combination with the tributary to which they an: adj,Hxn( and 
\\,ith similarly situated adjacent wetlands. have a signil1cant nexus with a TKW arejurisdidiooal. Data supporting this 
conclusion is prnvidcd at Section 1Il.t:. 

Provide c~(irnat~s for juri,dii;tiullal weUands ill th~ rcvic\\· area: 

7. Impoundments of jurisrliclional waters.9 

As D gLllCra! rule, the impoundment of ajurisdictional tributary remains jurisdictional. 
o Demonstrate that impoundment was creakd from "waters of the U.S .• " or 
o Demonstmte Ihat water meets the criteria it)r olle of the categories prcsclltc.d above (1-6). or 
o Demonstrate that waleI' is i:;olated with a nexus to commerce (see E below). 

'Sec Footnote Ii J. 
"To COIll]lic!c the analy,is rdb tn the liey in Section 1111).6 oflilc InSTructional UuidchoOK. 
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E. ISOLATED II:-ITERSTATEOR INTRA-STAT!':] WATERS, INCLUl)ll'\G ISOLATED WETLAl'\DS, THE USE, 
OEGRA.OATIOl\ OR DESTRUCTION OF WHICH COlJLI) AFFECT [~TERSTA n: COMMERCE, H\;CIXD!NG ANY 
SUCH WATERS (CHECK ALL THAT AI'I'LV):IO 
o which arc or could he usoo by interstate or j(wcign travder., j{)/" rccrcaliol1<l! or olher purposes. 
o trOln which fish or shelll1sh arc or could be taken and sold in interstate or foreign commerce. 
o which are or could be used tor industrial purposes by industries in interstate commerce. o Interstate isolattd wakrs. Explain: o Other 11lClors. Explain: 

Identify wafer body lind summarize rationale supporting deienllinatioll: 

Provide estilll<lt.:s lin jurisdiclional waters in the re\'iew area (check all that apply): o Tributary waters: linear feet width (tt). o ()thcr non-wetland waters: acrcs. 
Identify typc(s) ofw,lters: 

o Wetlands: acres. 

F. NON··.Jt.JlUSDICTIONAL WATERS, (]\"CLUl)JNG WETLANDS (CHECK ALL THAT APPL V): 
o Ifpotenlial wetlands were assessed within the review area, lh.:se areas did n()ll1l~d the criteria inlhe 1987 Corps of Engillccrs 

Weiland Delineation Manual and/or appropriate Regional Suppkmcnts, 
o Review area included isolated waters with no substantial nexlIs to interstate (or foreign) COlllmerce, 

o Prior to the Jan 20tH Supreme Court decision in "SH':'lNCC,'· the review area would hav.: been regulated based solely on the 
··rvtigratury Bird Rulo" (MBR). o Wakfs do not meet the "Sigllilkanl Nexus" standard, where: sm:h a Ilnding b required Cor jurisdit:lion. Explain: o (Jtllcr: (explain, ,rnO! covered ahov,,): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole pOlential basis of juris die lion is the MBR 
i:r<.:!ors (i.~ .. presence of migratory birds. presence ofendUl1gered species. usc ofwatcr for ilTigated agrieult\lre), using best professional 
judgment (check all thai apply); 
o Non-wetland waters (i.e., rivers, streams): line<lr teel width (H). 
o Lakes/ponds: ncrcs. o Other nOll-wetland warers: aCres. List type or aquatic resource: 
o Wetlands: acres. 

Provide acre,age ,slimaks Ii)!' !Ion-jurbdil:tiollal watns lHlhe revie\\ ar~a Ihat do not HI~t.:1 lhe ·'$ignill<.:<l1I1 N\;xus" sti,udard, where such 
a lin<iin£!, is required iorjl1risdictioll (check all thai apply): o NOll-wetland waters (i.en rivers, streams): linear fcet~ width (It). 
o Lakes/ponds: acr0S. 
o Other nmHwtland waters: acres. List type of aquatic resource: 
o Wetlands: acres. 

SI~CTJON IV: DATA SOVRCES. 

A. SUPPORTING DATA. Daul reviewed for .JD (check all that apply - dl<.;eke;:d iH;ms shall b~ indtKkd in case file and. WhC1T: dlcck~d 
and requested, appropriatdy rderence sources below): 
121 Maps. phlns. plots or plat submiucd hy or on bchall" ,,!"the applkanlicon'l"ltant:ll.S.(J.S. Olowalu Quad iv·lap. o Data Sllccts prcpare<iisuhlllilled hy or on behalf of the applicHnticollsultmH. o Ofi1cc concurs witl] data sheets/delineation report. 

o Office does not concur wilh data shedslddinealiol1 report. 
o Data shetts prepared by the Corps: 
o Corps navigable waters' study: 
o U.S. Geological Survey Ilydrologic ;\tiw;: o USGS NHD dmu. 

o USGS 8 and 12 digit I !lIC maps. 
[] U.S. Geological Sun.·"y map(,,). Cite s,at.: & qllad Ham,,: o USDA Natural Resources COI1s.:rvation Service Soil Survey. Citation: 
121 National wetlands inventory map(s). Cite namc:!lawaii. 
o StatciLocal wetland inventory 11l1lPI.S): 

''I !,riOl· tn asserting or declining CWA jurisdictillll based solely on this category, Cn!"l's Oislricis will rlcva!c the action (0 Corps and EI'A HO ror 
,'evil'w cunsistent with the process described in tlte Corps/El'A Memormllium Regflrllillg eWA Ad Jllriwlicfiflll Folfowing Rapl/llOs. 
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o FEMi\/FlRM maps: o 1 OO-yeur Floodplain Elevation is: (National Gcodcctic Vertical Dallllll or 1929) 
rgJ Phologmphs; 0 Aerial (Nallle & Dale): 

or rgJ Otiler (\lame & Date): (,ee at(w:lwd). 
o Previous delermin8linn(s). File no. and date "rrespouse !ell"r: o AppikabJcisllppm1ing case law: o ApplkablclsllPPQrting scientific literature: o Other ini(ln1mtion (plcase specify): 

3. ADDITIONAL COJl,IMENTS TO SIJPPORT .In: 

9 
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Olowalu Town Project Aquatic Resource #3 Olowalu Stream 

watershed boundary 2,800 acres 

Relevant Reach 4 miles 
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#3 a Olowalu Canyon has a perennial stream that flows from deep within 
the West Maui Mountains. 

3b Olowalu Stream bed mauka of the cane haul bridge 
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3c Olowalu stream bridge along Honoapiilani Highway showing the span of the box culvert 

3d Olowalu Stream - view makai from Honoapiilani Highway with OHWM shown 
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APPROVED JURlSmCTIONAL DETERMINATION FORM 
U.S. Army Corps of Ellgincers 

This form should bc completed by following the instructions provided in Section IV of the 10 Form Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A' REPORT COMPLETION I>A TE FOR APPROVED JlJIUSDICTIONAL DETERMINA nON (JJ)): 

B. mSTRICT OFFiCE, FILE NAME, AND NUMBER: 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parish/borough: Maui City: Olowalu 
Center coordinates of site (lat/long in degree decimal format): Lat. 20° N, Long. J 56° W. 

Uniwrsal Transverse Mercator: 20.8016 N 156.6179 W 
Name of nearest waterbody: Pacific Ocean 
Name of n<:arest Traditional Navigable Water (TNW) into which the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): Aquatic Resource 114 Kapaiki Village drainage channel 
[J Check if map/diagram of review area and/or potential jurisdictional areas is/are available upon request. 
o Check if other sitcs (c. g., onsite mitigation siles, disposal sites, etc ... ) are associated with this action and are recorded on a 

di fferent 1D timn. 

D. REVmW PERFORMED FOR SITE EVALUATION (CHECK ALL Til AT APPLY): o Olliee (Desk) Determination. Datc: o Field Determination, Date(s): 

SEcnON H: SUMMARY OF FINDINGS 
A. IUiA SI~CTION 10 OETERMINATION OF JURISDICTION. 

There Are "uavigable waters o/the u.s." within Rivers and Harbors Ad (RHA) jurisdiction (as dcfined by 33 CFR part 329) in the review 
area, I Requiredl 

[J Waters subject to the ebb and How ofthe tide. 
o Waters are presently used, or have been used in the past, or may be susceptible lor use to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "waters of the U.S'." within Clean Water Act (CW A) jurisdiction (as detined by 33 CFR part 328) in the review area. IRequired] 

l. WaW's of the V.S. 
a. Indicate presence of waters of V.S. in review area (check all that apply): I 

o TNWs. including territorial seas o Wetlands adjaccnt to TNWs 
[J Relatively permanent waters2 (RPWs) that How directly or indirectly into TNWs 
o Non-RPWs that flow directly or indirectly into TNWs o Wetlands directly abutting RPWs that How directly or indirectly into TNWs 
o Wetlands adjacent to but not directly abutting RPWs that now directly or indirectly into TNWs 
o Wetlands adjacent to non-RPWs that flow directly or indirectly inlo TNWs o Impoundments ofjurisdiclional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) Sil-C of waters of the U.S. ill the review a/'ea: 
Non-wetland waters: Yes linear fect: l,200 20 width (n) andlor watershed of20 acres. 
Wetlands: acres. 

c. Limits (boundaries) of jurisdiction based on: Est.ablished by OHWM. 
Elevation of established OHWM (if known): approximately 12 inches above water table (sec attached photos). 

2, Non-I'cgulated waters/wetlands (check if applicable):3 o Potentially jlll'isdiclional waters and/or wetlands were assessed within the review area and determined to be no1jllrisdictional. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sections in Section III helow. 
2 For purposes of this form, an RI'W is denned as a trihlltary Ihat is not a TNW and that typically flows year-round or has continuous flow at leasl "seasonally" 
(e.g .. typically 3 months). 
'Supporting documentation is presented in Section 111.1'. 
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SEcnO:-J m: (''IVA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. If the aquatic resource is a TNW. complete 
Section IIl.A. t anll Section m.D. L only; if the aquatic resource is a wetland adjacent to a Tl\W, complete Sections III.A.I ami 2 
ami Section m.D.I.; otherwise, see Sectioll m.B below. 

1. TNW 
IdentiC) TNW: N/A. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
SumllHlrizc rationale supporling conciusiollli1at weIland is "adjacent": "l/A. 

R CHARACTERISTICS 01'- TRIBUTARY (TH.·tT IS NOT A TNW) ANI) ITS ADJACENT WETLANDS (IF ANY): 

This sccti.on sllmmarizes information regarding characteristics of the tdbUlat'Y and its adjacent wellaO!h, if any, and it helps 
determine whether 01' not the standards fOi' jurisdiction established under Rnp;1IIo.~ have been mct. 

The agencies will assert jUl'isdiction over nou-navigable tributal'ies ofTNWs where the tributaries arc "relatively permanent 
w<lters" (RPWs), i.e. !ributal'ies thaI typically flow year-found or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland lhat directly abuts an RPW is also jllri~dj('tion:ll. WHhe aquatic resource is not a TNW. but has year-round 
(perennial) flow. skip to Sedion 111.0.2. ifth\? aquatic resoun~c is a wetland directly abutting a tributary with perennial flow, 
sfdp to Section m.D.4. 

A wetland that is adjAcent to hut that does not directly abut lin RPW requires H signifiC:lnt nexus evaluation. Corps distl'icts and 
EPA regions will include in the rC('iH'd any availl1blc information that documents the existence of a sigllificant nexus hetween (I 
"elativcly permanent tributary that is not perennial (and its lldjnccnt WCU:llltis if any) and a traditional illlvigable water. even 
though II significant ncxus finding is Ilot required as a matter oflaw. 

Ifthe wlltcrhody4 is lIot an RPW, or a wetland directly abutting an RPW, it ,In will require additional data to determine jfthe 
watcrbody has 1I significant nexus with a TNW. If the tributlu-y has adJacent weti:mds, the significant nexus evaluation must 
consider the tributary In combination with all of its adjacent wetlands. This significant nexus evaluation that combines, for 
lmalyticlli purpuses, the tritmtlll'Y and all of its adjacent wetlands is used whether the review Mea identified in the .In request is 
the tributary, Of its adjacent wc(luuds, or both. Hth",.m covers 1I tl'ihutllry with adjacent wetlllllds. complete Scctil)nlll.B.l for 
the tributary. Section IJI.B.Z t'ol' any ollsitc wetlands, and Section m.B.3 for nil wetlands adjacent to that tl'ibutary, both onsit~ 
nnd uffsi(e. The determination whethe,· a significant nC¥lIs exists is determined in Sectiun IItc below. 

1. Characteristics of non-TNWs that nnw directly or indirectly into TNW 

(i) General Ar'ell Conditions: 
Watershed size: Picl, List 
Drai nuge arca: I'ick List 
Avcrage anllual rail1ial1: inch" 
A \·cragc: ,mllu\ll ~1l0\\ nlll; inches 

Oi) Physical ChanH:tcl'istics: 
(a) Relationship ~jth j'I'\W: o TribuW)' 110ws directly into TNW. 

01 ribUlar), !lows through Pick List tributaries bcf{m; eIllering T~W. 

Project wHlers arc Pick Lis! river miles from TNW. 
Project waters are Pic!{ List river miles from RPW. 
Project waters arc "ick List aerial (straight) miles fiUlll 'l'NW. 
Project waters arc Pick List aerial (straight) miles Ih'l11 RPW. 
Project wulcrs cross or ,crve as state boundaries. Lxplain: 

IdentiCy now rout", toTN\l;!: 
Tributary strc:am order, if known: 

~ No[e that dlC InstnJClional Guidebook contains additional inltlfJllalfCiil regarding swnlcs, ditches. \v3shcs~ and erosional f(;awrcs generally and in Ih~ arid 
West. 
l How route cun be described by iocnlifving. e.g" tributary u, which !lows through the review ar~a. 10 How 10\(\ triouwry b. which then t1ow,; into TNW. 
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(b) General Tributarv Characteristics (cheek all that apply): 
Tributur'Y is: 0 Natural 

[J Artiiicial (man-mude). Explain: 
o Manipulated (man-altered). Explain: 

Tributary propcrties with respect to top of bank (estimate): 
Average width: leel 
A vcragc depth: teet 
Average, side slopes: Pick List. 

Prill1my tributary substrate composition (check all that apply): 
o Silts 0 Sands 
o Cobbles 0 Gravel o Bedrock 0 V cgetation. Type/% cover: o Other. Explain: 

Tributm'y condition/stability [e.g .• highly eroding, sloughing banks], 
Presence ofrun/ri111dpool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(e) Flow: 
Tributary provides for: Pick List 

o Concrete 
o Muck 

Explain: 

Estimate average numb(:r of flow events in review area/year: Pick List 
Describe flow regime: 

Other information on duration and volume: 

SurlilCC flow is: Pick List. Characteristics: 

Subsurlilce How: Pirk List. Explain findings: 
o Dye (or other) test performed: 

Tributary has (check all that apply): o Bed [md banks 
o OIIWM" (check all indicators that apply): 

o dear, naturallinc impressed on the bank 0 the presence of litter and debris o changes in the character of soil 0 destruction of terrestrial vegetation 
o shdving 0 the presence of wrack line 
o vegetation malled down, bent, or absent 0 sediment sorting 
o leaflitter disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted now events 
o water staining 0 abrupt change in plant community o other (list): 

o Discontinuous OHWM.7 Explain: 

I f factors other than the OHWM were used to determine lateral extcnt of CW A jurisdiction (check all that apply): 
o High Tide Line indicated by: 0 Mean High Water Mark indicated by: 

o oil or scum line along shore objects 0 survcy to available datum; o tine shell or debris deposits (foreshore) 0 physical markings; o physical markings/characteristics 0 vegetation Iines/changes in vegetation types. 
o tidal gauges 
o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily !lim; watcr quality; general watershed characteristics, etc.). 

Explain: 
rdentiJ)' speciJic pollutants, ifknown: 

(,/\ natural or man-made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g,. where the strcllin temporarity flows underground, or where 
(ile OHWM has been removed by development or agriculturat practices), Where there is a Ilreak in the OHWM that is unrelated lO the wlllelhody's flow 
regime (e.g .. now over a rock outcrop or through a culvert), the agencies will look for indicators or11ow above and below the hreak. 
'Ibid 
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(iv) Biologica! Chal·acteristics. ChmlOct .~lJflPorts (check all thllt apply): o Ripnrian cOl'ridor. Charactcri~lic$ (lype, av"ragc width): o Welland Ihnge. Characteristics: 
o Habitat tor: 

o Fcdcmlly Listed species. Explain I1ndings: 
o Fi:;Ivspawn areas. bxplaill findings: 
o Olber cllvimlllm:nlaily-scilsitive species. Explain tlndings: o Aquath.'iwilJlil'c diversity. Explain lindings: 

2. Chat'llcteristics of wetlands Ildjllcerlt to 11011-TNW that flow directly ur indkectly into TNW 

(i) Physical Charactedstics: 
(a) (Jelleral \VcthllliLi:hmactcristics: 

Pmpcnics: 
Wetland si7.c: acre, 
Wetland typc, Explain: 
Wdland quality. Explain: 

Project wetlands eross or Sc1rvc a~ state houndaries. Explain: 

(b) General Flow Relationship with NOll-J1i.w:: 
Flow is: Pick List. Explain: 

Surlacc no\\' is: ~'ick List 
Characteristics; 

Sub:mr!i\cc /lo\\': Pick List. Explain linding,: 
o Dye (or olb:!') It:st pcrtbrlllcd: 

(c) YL,,!land !\djacellc,:):J&~I!l1illation with_Non-TNW: o Directly abutting 
o Not direcliy abutting 

o Dis.:rctc: wetland hydrologic connection, Explain: 
o Ecological connection. Explain: 
[] SeparateJ by bCflllJlllllTicr. Explain: 

(d) Proximtty: H~cJgJjQmJli!~Lt;'TJ'{\Y 
Project wetlands are Pick List rlv\;O, miil:, l!'om TN W, 
Project waters are Pick List aerial (straight) miles ti'Oll1 I'NVv, 
Flow is from: Pick List. 
Estimate approximate location oj'\\,dland ,lS within the Pick List floodplain, 

(ii) Chemic;!1 Charm:tcristics: 
Characterize wetland system (e.g .. water color is clear, brown. oillilm on surlilCC: water quality: gcncrul watershed 

chvr:lctcristics; etc.). Explain: 
Identity specific po!illlams. iCknown: 

(iii) Niological Characteristics. Wetland supports (eheck ull that apply): o Riparian huilcr, Characteristics (type. ;tv~ragc width): o Vcgcllllinn typcipcrccnt cover. Explain: o f lahitat t<)f: o F\:dcrai Iy Listed species. Explain findings: 
o Fish/spawn areas. Explain findings: o Other environmentally-sensitive species. Explain findings: 
o Aquatic/wildlife diversity. Fxpll1in findings: 

3. Characteristics of all wetlands adjacent to the tributary (if nny) 
All W<:1I11nd(s) being considered in the cumulative anaJysis: Pick List 
Appmximatdy ( ) acres in lotal arc being considered inlhe cUlllulative analysis. 
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For each wetland, specify tile fhllowing: 

Direcllv abuts? (YIN) Dir~ctly abuts? (Yilli 

SUl1llmtriZI; (lv,;rali biologicil!' chcmkalalld physical fUllctiDIlS being perfllfllled: 

C. SiGNIFICANT NRXI;S DETERMINA nON 

A significant Jiexus analysis will assess the 110w characteristics and functions of the tributllry itself and the functions performed 
by HAy wetlands adjacent to the t"iblllary to determine if they significantly affect the chemical, physical, and biologiclIl integrity 
of a TNW. For each offhe following situations, a significant nexus exists ifthe tributary, in combination with all of its adjacent 
wetlands. has more than a speculative or insubstantial effect 011 the chemical, physical and/or biological integrity of II TNW, 
Considerations when evalullting significant neXliS include, but lire not limitcd to the volume, duration, and fre(lncney of the flow 
of water in the tributary and its proximity to a TN'''', (lnd the fUllctions performed by the tribubll'Y and all its ad,iacent 
wetlands. It is Ilolllpprol>riaie to determine significant neXlis based solely on auy specific threshold of distance (e.g. betweenll 
tributary lind its adjacent wetland or between a tributllry and tfle TNW). Similarly, the fact an I1djaeent wetland lies within or 
outside of a floodplain is 110t solely determinative of significant nexus. 

Draw connections between the features documented and the effects 011 the TNW. as identified ill the RllpWIO.\ Guidance llml 
discussed ill the Instructional Guidebook. FlIetors to considel' include, fOl' example: 

Doc~ (ile tribulary, ill ~ombinatioll wilh ils adjacent we!lalld~ (if'llly), Inl'le th,: capacity 10 cany pollutants or flood waters to 
I']\:Ws, or to ['"dlle,~ 11](: amounl ofp,)II11I<lnls tl[" !lond wal,;'-S n:aching a TNW? 

"' Docs the Iribulary. ill comhination with ils adjacent wcllands (if any), provide habitat Hmllirccydc ~lljlpmt n.lllctiolls iilr fish anc! 
other spc(:ics. slich as fl:cdiug, lIesting. spawning. or rearing young ft'f sp,:des Ihat ,n\: pn:~"nl in the TNW') 

"' Does the Iributary. in combination with its adjacent wetland, (if any), have the capacity 10 transfer nutrients and organic carholl tlial 
support downslream JlJodwcbs'l 

~ Does the tributary. in combination witll its adjacent wellands (if any), have other relationships to the physical. ehl:mical, or 
biological integrity ofthc TNW? 

:-Iote: the above list of considerations is not inclusive and other ftlndions obsern-d or known 10 fI!TUI- shuuhl be documented 
ilefnw! 

I. Significant nexus findings for IIon-RI'Vi' that has no adjacent wetlands and flows dit'cctly or indirectly into TNWs. Explain 
findings or presence or absence ofsigniiicant nexus below, based on the trihutul)' itselL (hen go to Section 111.1): 

2. Significant nexus findings for Iloll-RP\V und its ad.iacellt wetlands, where the nOIl-RPW flows directly 01' indirectly into 
T~Ws. Explain findings of presence or absence ofsi!',nil1canlncxus below, based on the tributary in combination with all orils 
adjaccnt wetlands. then go 10 Section IILD: 

,}, Significant nexus filldings fOt· wetlands adjacent to HnRPW but thnt do not directly abut the RPW. Explain lindings or 
prcsence or absence ofsignificaut nexus belm\, based on the tributary in combination with all or its nujacelll ,,>ellamls. titell go to 
Section II I. D: 

D. DETERMINATIONS OF .IUIUSJ)!CnONAI, FlNmNGS, THE S[)!UECT WATERS/WETLANDS ARE (CIlECK ALL 
THAT APPLY): 

i. TNWs and Adjacent Wetlands. Chcck all that apply and provide size estimates in review area: 
o TNWs: lincar tect width (tl). Or, acres. 
o Wetlands adjacent!o TNWs: acres. 

2. Rl'Ws that flow directly or indirectly into TNWs. 
I6l Tributaries ofTNWs where Iribularieg Typically !low year-round arc jurisdictional. Provide data and rationale indicating Ilml 

tributul)' is perennial: Tile Kapaiki Village Drainage Channel is situated along the nurth edge oCthe village in a llalurallow 
spOllhat shows lIJl as a possible shallow water fc,llure on an 1881 Illap orthe area (see altached map). Kapaiki Village had a 
Ji::w houses in IlISl (and \'"S likely p<:opkd here in ancient times). and it Iws heen continuously occupied since then. The 
\illagc is siluakd Oil 11 small patch of Kealia Silt Loam which is listed as a Hydric Soil with a shallow water table. The 
rcsidenL~ here mostly have: small s'1lk subsistence agriculture because of this moisture. During the 1960s !he Kapaiki Village 
drainage channel was excavated to its present condition to lower the water table and prevent periodic Hooding. I he channel 
ibllows a curve around the northern perimeter of the village. It is about 500 fect long and 20 feet wide with steep sides that 
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nm down to below the current water table which is nearly 4 l~et below grade. The top end oftbe channel connects with a now 
abandoned irrigation ditch that ran south above the village. The bottom end connects to two 24 inch culvert pipes that run 
under lIolloapiilani Hwy. Below the highway the pipes drain into a shallow 6 [(lot wide channel that runs 400 teet to the 
ocean. Small amounts of water run continuously to a low sandy waw washed berm where higll tiele waves wash in and out. 
There is thus a continllous connection l1'om this aquatic j~ature to the ocean. Kapaiki Village drainage channel qualiiies as an 
RPW that flows directly into a TNW and is therefore automatically a Jurisdictional Waters of the U.S. 

o Tributaries ofTNW where tributaries have continuous Ilow "seasonally" (e.g., typically three months each year) are 
jurisdictional. Data supporting this conclusion is provided at Section 1l1.B. Provide rationale indicating that tributary tlows 
seasonally: 

Provide estimates for jurisdictional waters in the review area (check all that apply): 
ISl Tributary waters: Yes 1200 linear lCet 20 width (ft). o Other non-wetland waters: acres. 

Identify typc(s) of waters: 

3. NOIl-RPWs' thM flow directly or indir'cctly into 'fNWs. 
o Waterbody that is not a TNW or an RPW, but flows directly or indirectly into a TNW, and it has a significant nexus with a 

TNW is jurisdictional. Data suppOliing this conclusion is provided at Sectioll llLe. 

Provide estimatcs for jurisdictional waters within the review area (check all that apply): 
o Tributary waters: linear lect width (11). 
o Other non-wetland waters: acres. 

Identity type(s) of waters: 

4. Wetlands directly abutting an RPW tllnt flow directly or indirectly into TNWs. o Wetlands directly abut RPW and thus are jurisdictional as adjacent wetlands. 
o Wetlands directly abutting an RPW where Iributaries typically now year-round. Provicle data and rationale 

indicating that tributmy is perennial in Section llJ.D.2. above. Provide rationale indicating that wetland is 
directly abutting an RPW: 

o Wetlands directly abutting an RPW where tributaries typically !low "seasonally.'" Provide data indicating that tributmy is 
seasonal in ScctionlIl.B and rationale in Section 1II.D.2. above. Provide rationale indicating that wetland is directly 
abutting an RPW: 

Provide acreage estimates lor jurisdictional wetlands in the review area: acres. 

5. Wetlands adjacent to but not direc.!ly abutting all RP\" that flow directly or indirectly iuto TNWs. 
o Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which tlley arc adjacent 

and with similarly situated adjacent wetlands, have a signific,Ull nexus with a TNW arc jurisidictionaL Data supporting this 
conclusion is provided at Section Ill.e. 

Provide acrcage estimates t()r jurisdictional wetlands in the review area: acres. 

6. Wetlands Hd,iacent to nOll-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination with the tributary to which thcy arc adjacent and 
with similarly situated adjaccnt wetlands, have a significant nexus with a TNW arcjurisdietional. Data supporting this 
conclusion is provided at Section 111.e. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of.jurisdictional waters." 
As a gen~,ral rule, the impoundment of a jurisdictional tributary remains jurisdictional. o Demonstrate that impoundment was created l1'om "walers ofthc U.S .. " or 
o Demonstrate that water meets the criteria for one of the categorics presented above (1 -6), or 
o Demonstrate that water is isolated with a nexus to commerce (see E below). 

~Sce Footnote # 3. 
'To compicte tbe analysis refer to the key in Section 111.1).6 orthe [nstructional Guidebook. 
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E. ISOLA TED !INTERSTATE OR INTRA-STATEl WATERS. INCLUl)ING ISOLATED WETLANDS, THE USE, 
DEGRA,DA nON OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMi\lERCE. INCUJDfNG ANY 
StiCH WATERS (CHECK ALL THAT AI'PLY):lO ' 
D which are or could be: used hy interstate or foreign tmvclcrs for recreational or other purposes. 
D from which [ish or shellfish are or could be taken and sold in interstate or foreign commerce. 
D which afe Of could be used Illr industrial purposes by industdes in interstate COJl1mcrce. 
D Interstate isolated walcrs. I:xplain: 
D Other 1llcwrs. Explain: 

Idl"ntify water hody and summas'ize "ationale supporting detenninatioll: 

Provide estimates l(wjufisdiclional waters ill tile rcvkw area (check all thaI apply): 
D Tributary waters: lil1e<lr tCcI width (fi). 
D Otht:r nOIHwllanu walers: acres, 

Identil}' type{s) of walers: 
D Wetlands: acres. 

F. "ION-JURISDICTIONAL WATERS. INCLUDING WETLANDS (CHECK ALL THAT APPLY): 
D If POlefllial w,-,[lands ,wl'e assessed within ihe review area, lh<~,c areas did not meet the criteria in Ihc 19K7 Corps of Enginccl's 

Weliand 1)C1 incatinl1 !'vianuill and/or appropriate Regionnl Supplements. 
D Review area included isolated waters with no subSl!mtial nexus to inler,;l,tle (01' foreign) commcrce. 

D Priul hi the Jan 200] Supreme Court decision in "SWA'y'CC,"the review area would have heen regulated based solely on lhe 
"Migratory Bird Rulc" (MBR). 

D Wmers do nOlmect the "Significant Nexus" standard, where such a Jlnding is requir..:d for jurisdiction. Explain: 
D Other: (e.xplain, ifHo! covcn;d above): 

Provide acreage eslil11a!cs for l1on,:iurisdictional walers in the review area, where the ovle pllh;ntial basis of,iurisdictiol1 is '-he MIlR 
lilelms (i.c .• presence of migratory birds. presence or endangered species, lise of watt:r fix ilTigated agriculture), llsing best professional 
judgment (check all that apply): 
D Non-\\etland waters (i.e .. rivers, streams): linear tect width (il), 
D l.akcs/plllllb: ancs. 
D Other l1011-w,:tland waters: acrC5. List type of aqulltic resource: 
D Wetlands: acres. 

I'nJVide ucreage estimatcs fbr l1ol1-jurisdietionalwHlcrs in the r.:vicw arca [liat do not meet the "Significant NC)<lJs" stamlard, \\h~r.: such 
a finding i~ required for jurisdiction (check all thai apply): 
D NOIl-wctland \Vah~rs (i.e., rivers, streams): lifl(~ar ted" width (11). 
D l.akes/poncis: acres. 
D Other non-Wetland waters: ael'cs. List typ~ of aquatic r~s()urcc: 
D Wetlands: acres. 

SECTlO;"l IV; HA TA SOURCES. 

A. SlJPPORTI.'JG DA TA. Data reviewed for JD (check all tlllIt 111)piy - checked items shall be included in case: Hie and. where checked 
and requested, appropriately reterCllc(~ sources below): 
I'2l Maps, plans, plots or pint submitted by Of on behalfoCthc applicantfconsullam:lJ.S.G.S. Olowalu Quad Map, 188] Olowa!1I Sug<lr 

Pluntmiotl. 
D Data sheds prepareci/submitted hy or on behalf nfli1c applicanricnnsultant. 

o Offke concurs with dala sheets/delineation repon. 
D Onice docs !lot C()flCUf with daw sheds/delineatiun report. 

D Data sheets prepa!' ... ,,} by the Corps: 
D Corps navigable waters' study: 
D U.S. Geological Survey Hydrologic Atlas: 

D uses NIID data. 
D US{iS S anci 12 digit HUe mups. 

D u.s, Cieological Survey map(~), Cite s<.:ale & quad llalll~: 
D USDA Natural Resources Conservation Service Snil Survey_ Citation: 
I'2l National wetlands inventory map(s). CiTC naOle:Hawaii. 

". I'rior (() llSSerlillg or declining CWAjurisdicUoli based M)ldy 011 Ihi, caltgory, C"'-P' Hist.-kt. will elevate the action to Corps and EPA HI) for 
review consistellt ""til the process described in !he COfpsfEl'A MenwrallllulrI Regardillg OVA A<1 Juri"diaioll P"f/owillg Rtlpmws. 
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o Stille/Local wetland invc:ntory map(s): 
o FEMiIlFIRI'.,j maps: 
o IOO-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
£gj Pholugraphs: 0 Atrial (Nam<: & Date): 

or £gj Oll1er (Name & Dale): (see attached). o Previous detennination(s). Fik no. and date ofrcsponse letter: o Applicable/suppurting em;, la\\': 
o Applicablc/sllppOliing scientific literature: 
o Other information (please specify): 

B. AI)l)lTlONAL COMl\'1ENTS TO SUPPORT Jl): 
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Olowalu Town Project Aquatic Resource #4 Kapaiki Village Drainage Channel 

Watershed boundary 20 acres 

Relevant Reach 1,200 feet 
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#4 a View mauka along Kapaiki Village Drainage Channel 

#4 b View makai along Kapaiki Village Drainage Channel where water enters 
two 24 inch culverts that run under Honoapiilani Highway towards the ocean. OHWM shown. 
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# 4 c Kapaiki Village Drainage Channel below Honoapiilani Highway 

#4 d Kapaiki Village Drainage Channel connection to the ocean showing a 
Small wave washing into the channel at high tide. 

50 



AI'I'ROVEB ,nlRISmCTIO:'llAL ()!Cnm.MINATION FORM 
U.S, Army Corps of Engineers 

This lonn shoulu b.: completed by jbllowing lh~ inslrl[(;!ions provided in Section IV or the JD Fonn InslruL:liollal Guidebook. 

SECTION I: UACKGnOl'NU iNFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED ,HJRISDlCnONAL DETERMINATlON (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
SWle:llawaii Coullly/parisll/borough: Maui City: Olowalu 
('<!Ilkr c:oordillalcs of site (ltd/long in ucgn;e decimal format): l,'l\. 20° N, Long. 1560 W. 

I in iverSil I Transverse iV1crcalor: 20.11016 N 156.6147 W 
Name ofnearesl waterbody: Pacific Ocean 
Name llfnt.'an;st Traditional Navigahle Waler (TNW) illlo which the aquatic resource !lows: Pacilic Ocean 
Natne of watershed or Hydrologic Llni! Code (I IUC): Aquatic RcsolllTe #5 Kapaiki Fishpond 
rill Check if map/diagram of review area lmci/Of pO!('f1tial jurisdictional areas islarc available upon request. 
o Check ifothcr sites (e.g .. o!lsiw mitigation sites, disposal sites, etc, .. ) are tLss()ciatcd with this action and are recorded Oil a 

dilTen:nl .II) fonll. 

I}. nEVIEW PERFORMED FOR SITE EVAUMTlON (CHECK ALL THAT APPLV): o Otllce (Desk) Detennination. Dale: 
o Fidd Determinatioll. Date(s): 

SECTION i1: SM1MARY OF FINDINGS 
A, RHA SECTION 10 DETERMINATION OF ,HlRiSDlCnON. 

There Arc "lIavigobie waters olt/Ie U.s. ,: within Rivers nne! Harbors Act (RIIA) jurisdiction (as dct1ncd by 33 CFR part 329) in the revieIV 
area. [Requiredl 

rill Waters subjcello the ebb and now of the tide. 
o Waters arc presently llsed. or have becn llsed in the past. or IllUY he susceptible lilf use to transport interstate or f\.)reign commerce. 

["plain: 

B. CWA SECTION 404 DETERMINATION OF ,JUIUSDlCTION, 

Then; Are "wlI/el's ollhe US." within Ckan Water Act (CWA) jurisdidioll (as defined by 33 CFR part 328) in the review mca. jNequiredl 

l. W:lle,s of tile U.S. 
a, Indicate presence of waters of U.S, in review arca (check all that apl)ly): I o TNWs. including territorial seas o Wei lands i~djnGe;;t 10 TNWs 

o Relatively perillanent IVlltcrs~ (RPWs) thaI How directly or indirectly into TNWs 
f2l Non-RPWs that now uirectly Of indirectly into TNW, 
o Wetlands directly abulting RPWs that flow directly or indirectly into TNWs 
o Wetlands acljllcenllo but not directly abutting RPWs that now directly or indirectly into TNWs 
o Wctlands aqjacem to non·RPWs lhat now directly or indin:clly into TNWs 
o Impoundmeflts ()rjudsdi~till!lal waters 
o Isolated (interstate or intrastate) wilters, induding isolmcd wetlands 

b. identify (estimate) size of waters of the V.S. in the revieIV area: 
NOll-\V~tlalld waters: Y C$ litw<lr Icet: 120 lti(j feet width (It) and/or watershed of 10 acres. 
Wetlands: acre,. 

c, Limits (boundaries) of.jurisdiction based Oil: Established by OHWM. 
Ucvatiol1 of established 01 IWM (if known): approximatc.ly 24 inches (sec attached photos). 

2. Non-regulated w:lters/wetiands (check if applicahle):' o Potentially jurisdictional wlllcrs <lndlor ",,'tlands were assc,scd within the review arCll and determined [0 be not jurisdiclionaL 
Explain: 

I 130""' checked below ,hall he sllPPofled by compleling the appropriale section:; in Section III below 
, For purposes ofthis 101111. all RI'W is der1ned as a tributary that is not a TNW and that l)pically flows year-found or h,,, contillu()u, no;, at ka,[ "sea,onally'· 
(c. g., typically] montlh). 
"j Supporting d<'h:Ul1l1.:uw.tioll is pH.~~ented in ScctinnllLF. 
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SECnOl':'l Ill; CWA ANALYSIS 

A. TNV'/s ANI) WETLANDS AI}.IACEN'I' TO TNWs 

The agencies will assert jurisdiction over Tl'IWs and wetlands adjacent to TNWs. If the aquutic resource is a TNW, complete 
Section IIlA.l and Section 111.0. L only; if the lHll.llltic resource is a wetland adjacent to a TNW, complete Sections Ul.A.land 2 
and Section IIUU.; othcl'\visc, see Section m,B helow. 

L TNW 
Idelltify TNW: N/A. 

Summarize rationale guppol'ling delermination: 

2. Wetland adjacent to TNW 
Sumnlari7.G ralionalc supporting conclusion lha! wetland is "adjacent": N/I\. 

It CHARACTERISTICS OF TRIBUTARY Cfi-lAT IS NOT A T]\f\'V) AND ITS AD,JACENT WETLANDS (IF A1'«Y): 

This section summarizes informationl"egarding chamctcristics of tile tributary and its adjac.cllt wetlands, if :lilY, and it helps 
determine whether or not the standanls for jurisdictioll established under Rnpnnos have been met. 

The ageneies will assert jurisdiction over non-navigable tdlmtal'ics of TNWs where tht, tributaries llre "relatively permllnent 
waters" (RPWs). i.e. tributaries that typically flow year-round or Imve continuous flow at least seasonally (e.g" typically 3 
months). A weti:Hld thai dkec(ly ahuts 'Ill RP'W is also jurisdictional. HOw H!jU,,(ir !'cs''''rce is IIO( II TNW, but has yelu'-roulld 
(perennial) flow, skip to Section 111.1).2. If the a(Jlllltic resonrce is a wetland directly ahutting II trihutal'y with pcn)flrlial firm', 
skip to Section m.D.4. 

A welland that is adjacent' to but that do~s not directly abut an RP\V n~qlJkes a signiticllllt IH.'XW; evaluatioll. Corps distrids llnd 
EPA regions will include ill the l'ccord any available illfnrmation that documents the existence of a significant nexus between a 
relatively pemlllnent tributary that is not pen~nllial (and its adjacent wetlands if any) and a traditional n:wigable water, even 
though a significant nexus fiuding is lIot required liS a matter of law, 

If the waterbody"' is not an RPW, or II wetland directly abutting nn RP\V, !l JD will require lldditionfll datu to determine if the 
waterbody ha~ a significllllt nexus with :l TNW. If the tributllry hilS adj"ccn! wetlands, the signilicant nexus evaiuation must 
consider the tributary in combination with all ofits adjacent wetlands. This significant nexus evtlluation that combines, for 
unulyticalpurposes, the tributary and all of its adjacent wetlands is used whether the review urell identified in the <II) request is 
the tributllry, or its adjacent wetlands. or both. If tile JD covers a tributary with adjacent wetlands, complete Section III.B.l for 
the tributary, Section 111.13.2 Cm'any onsite wetlands, and Section HI.B.3 for all wetlands lldjll('cnt to that tribllhll'Y, both onsite 
and offsite. The determination whethcl' a sigllificant nexus exists is determined in Section m.e below. 

1. Characteristics of r!o!l-TNWs that fluw directly or indiredly into TNW 

0) GencI'al Area Conditions: 

(il) 

Water;;hed size: Pick List 
Drainage arca: Pick List 
Awrage annual rainfall: inch..:~ 

!\ verag" annllal snowtilll: inches 

I'hysicai Characteristics: 
(a)' Rdl.:ttiollship with 1:1'\1W: 

o Tributarv l1o\\'s directlv illlo TNW. o Triblltar)' tlows throllgll Pick List tribut<lrics bcl()fC entering 1'1\ W 

Project walers :ire Pick List riwr miles from TNW. 
Project waters are I'irk List river miles !l'om RPW. 
Project waters 3m I'kk List Herial (straight) miles 11'0111 TNW. 
Project waters are Pick List aerial (straiglll) miles /i'om RPW. 
Pro,iect waters cruss or serve as slale boundaries. Explain: 

IdCn1i(y flow rOllte to 1'\1W': 
Tributary stream order. if known: 

'* Nute dial (ht.~ rll~lwt..:lional Ouidthook ('.ontains additional infi:mlmtion regarding ~"\vak~. ditches, \va.shcs, and cro~ional features generally and in the arid 
West. 
5 Flow route can be described hy idcnti(ying.. e.g .. tributary fl, which nows lilrough the review "rca, to now into tribul<lrv b, which then nows into TNW. 
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(b) General Tributary Characteristics (check all that app!Y1 
Tributary is: 0 Natural 

o Artiticial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feet 
A verage depth: feet 
Average side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): 
o Silts 0 Sands o Cobbles 0 Gravel 
o Bedrock 0 Vegetation. Type/% cover: 
D Other. Explain: 

Tributary condition/stability re.g., highly eroding, sloughing banks]. 
Presence of run/rime/pool complexes. Explain: 
Tributary geometry: Pick Ust 
Tributary gradient (approximate average slope): % 

(c) flow: 
Tributary provides lor: Pick List 

D Concrc!e 
D Muck 

Explain: 

Estimate average number of flow events in review m'ea/year: Pick List 
Describe now regime: 

Other inlonnatiol1 on duration and volume: 

Surface now is: I'ick List. Characteristics: 

Subsurlaee now: Pick List. Explain findings: 
D Dye (or other) test perl(Jrlllcd: 

Tributary has (check aillilat apply): 
D Bed and banks 
D OHWM" (check all indicators that apply): 

D clear, natural line impressed on the bank 0 the presence of Iiuer and debris o changes in the character of soil 0 destruction oftclTcstrial vegetation 
o shelving 0 t.he presence of wrack line o vegetation matted down, bent, or absent 0 sediment sorting 
o leaf litter disturbed or washed away 0 scour o sediment deposition D multiple observed or predicted now events 
o water staining 0 abrupt change in plaut comlllunity o other (list): 

o Discontinuous OHWM.' Explain: 

If factors other than the OHWM were used to dctcllninc latcral extent ofCW A jurisdiction (check all that apply): 
o High Tide Line indicated by: D Mean High Waler Mark indicated by: 

o oil or scum line along shore objects 0 survey to available datum; o tine shell or debris deposits (foreshore) 0 physicalillarkings; 
o physicalml1rkings/cl1aractcristics 0 vegetation lines/changes in vegetation types. 
o tidal gauges 
o other (list): 

(iii) Chemical Characteristics: 
Characterize tribular), (e.g .. watcr color is clear, discolored, oily film; waleI' quality; general watershed characteristics, ctc.). 

Explain: 
Identity speeitlc pollutlUltS. if known: 

"A natural or man-made discontinuity in the OHWM docs not necessarily sevcrjurisdictiol1 (e.g., where the stream temporarily 110ws underground .. or where 
Ihe OHWM has been removed by development or agricultural pracliccs). Where there is" break in the OHWM that is unrelated to the waterbody's !low 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies will look lor indicators of' now allow and below the break. 
'Ibid. 
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(iv) Biological Chlu·acteristics. Channci support., (check all that apply); 
o Riparian corridor. Chanlcltri~(ics (IYP~, u\·erage width): . o Wetland 11·ingc. Characteristics: o Ilahita! Illf: 

o Federally Listed species. E"plain findings: 
o Fish/spawn areas. Explain nndings: . o Other cnvironmentally-scnsitive species. Explain IIndings: o Aquatic/wildlite djv~rsj!y. Explnin Hndings: 

2. Characteristics of wetlands adjacent to i1oll-T:'IiW that flow directly or' indirectly into TN"" 

(i) PhysicalOllmlctcrislics: 
(a) liCll<;(ijJJy'etland Characteristics: 

l'ropcrtks: 
Wetland size: acres 
Wetland lype. Explain: 
Wetland quality. Explain: 

Project wetlands cross or sel'\"e as state boundaries. Explain: 

(b) li211eraLtlQ.~~ Rdatiol1shiu with Non-TNW: 
Flow is: Pick List. Explain: 

Surlilce now is: Pirk List 
Chamcl<:ristics: 

Subsurface !low: Pick List Explain findings: o lJyt~ (or other) !est perti)rmcd: 

(e) Wetland Adiaccncv Detenll.ina!.Lc~rl\Si!hJ\j(lJ1~:l'HW; o Directly aillllting 
o Not directly abul1ing 

o Discrete wetland hydrologic connection. Explain: 
o Ecological cOl1l1c(.'tio!1. Explain: o Separated hy bennJharrier, Expl~lin: 

(d) Proximity (Relationship) to f'N,iY 
Project well<ll)(l$ are Pick List river miles from TNW. 
Project waters arc Pick List aerial (straight) miles from TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within the Pick List noodplain. 

(ii) Chemical Characteristics; 
Characterize \\,,011nd syskm (c.g .. water color is clear. bnmll, oil film 011 surface; water quality: gcncml watershed 

charllderislics; clc.). I':xplain: 
Identity specific pollutants, ifknown: 

(iii) Biological Characteristics. Wetland S!lppOf·ts (check all that apl)ly): 
o Riparian buffer. Characteristics (type, average width): o Vegetation typcil1crc..:nt cover. Explain: o Hahitat jill': o Federally Listed species. Explain IJndings: o Fish/spawn arCaS. Explain lindings: 

o Other cnvironmcntally-,,,nsilive ~pceics. r·:xpIBin findings: 
o Aquatic/wildlife diversity. Explain findings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
AI! wctland(s) being considered in the clIlllulatin) analysis: Pick List 
Approximately ( ) acres illtotnl arc being considered in the cumulative analysis. 
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For each wetland. specitY lhe following: 

Directlv abuts? (YIN) Size (in acres) 

SUfnmuri7.C overall biological. chcmkalllrld physical functions being perii:mned: 

r:. SIGNIFICANT NEXUS fH::TERMINAT10N 

A significant nexlis 11 nil lysis will assess the flow characteristics !lnd functions afthe tributlll'Y itself lind the functions performed 
hy /lily wetlands adjacent to the trihutal'Y to determine if they significantly affect the chemical, physical, and hiologkal integdty 
of II TNW. For each of the following situatioos, !I signifie:lIlt nexus exists if the tributary, in comiJilllltion with all of its adjacent 
wetlands, has more than a speculative or insubstantial effect 011 the chemical, physh:al and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, hut iH'e not limited to the volume, duration. and f1'equency of the flow 
of water in the tributary amI its proximity to a TNW, and the functions pI:rformed hy the tributary and :111 its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on allY SI}ccifie threshold of liistllllce (e.g. between n 
tributary ami its adjacent wetland 01' between a tdbutal'Y and the TNW). Similariy, the fact an adjllcent wt'tiand lies within or 
outside ofa floodplain is not ~olely determinative o[significant nexus. 

Draw cOllnections between the features documented and the effect~ 011 the TNW. as identified in the J/ap(JlI()s Guidance lind 
discussed ill the Inslruclional Guidebook. Factor~ to consider illdutl(" for example: 
G Does the tributary. in combinatiun with its adjacent wetlands (iran},), have the capacity to carry pollllwnts or !loot! walers to 

TNWs, nr to reduce the amount ofpollutmHs or flood waters reaching a TNW? 
$ Does the tributary. in combination with its adjacel1l wetlands (irany), provide habitat and lifecydc support functions for tlsh and 

other spedcs. such as leeding. nesting, SP1\\\11ing, or rearing young It)!' species lilal arc present in the I NW? 
$ Docs the tributary, in combination with its llcljaCCnl \,cll~\Ilds (if any). have rhe capacity to lnlllsfcr nutrients and organic carbon lhal 

support dowllstream ((lOdwcbs? 
Docs the Iribulary. ill cornbimllioll witl! its adjacent \\·ctlands (irany), have olher rclatiullships to the physical. chemical. or 
biological integrity ufthc TNW? 

Note: the above list ()f considerations is not ind\lsive ami other functiulls observed or known to oe.clII" should be documented 
below: 

L Significant nexus findings I(Jr !Iou-RI"\V lhal has no adjacent weilallds and flows directly or indirectly into TNWs. Explain 
tindings (lfprCS<:IlCc (lr HbSCllce oi'significalll ncxus below. based on the tributary itscH; then go to Sccliolllll.D:Kapaiki Fishpond 
is apparently an ancient structure. It is clearly shown on til" 1881mup oCthe arca, About 1911 it was photographed with the 
Olowalu School I-louse behind it (se,: attached photo). This ~mall tlshpnnd is located ahollt 100 I(;et from the ocean and directly 
below the village. Honoapiilani Hwy passes between the llshpond and the ocean on ,m dcvatcd road bed. S')lllelime ill the 1960" 
ihis fishpond was drained, A 48 inch diameter pipe culvert connects the dcpression 10 the ocean where the pipe cXlends out past 
the beach. AI high lide waves lap through the pipe creating a small (en fi.)ot diameter puddle in the hottom ofthc old pond. During 
winter rain storms ilood waters accumulate in this depression ll'om the village roadway which lh<;;ll drains om inlo the ocean. These 
floodwaters come n'om a tiny walershed of only about 10 acres. There is 110 slre-Jm course and all the water comes from sheet now 
frollllhe village on this coa:stal plain. While this watershed delivers only ephemcr<lJ amounts oft1ow to the ocean. it nonetheless 
has it clear and direct nexus with the TNW. It has the capacity to carry lloodl\,aters and pollutants Jirectly III thL~ Pacific Ocean and 
is thereforc ddennincd \0 be n Jurisdictional \V"rers oCthe lJ,S. 

2. Significant nexus findings for non-RPW lInd its ad.iacent wetiands, where the llon-RPW flows directly or iullin'elly into 
TNWs. Explain tlndings ofprcscnec or ahsence ofsigniticant nexus below. based Olllhe tributary in combil1<llioll with all of its 
adjacent wetlands. then go to Section 1I1.D: 

3. Significant nexus findings for 'H~thmds ndjacent to nn RPW but thllt do not directly abut the RPW. Explainlillllingo ur 
presence or ahsence of signilicam nexus helow, based on the tributilry in combination with nil of its adjacent \I-etlands. then go to 
Section m.D: 

D. !)ETERJ\UNA.TWNS OF JIJRISDICTIONAL li'INDINGS. THE SUBJECT WATERS/WETLANDS ARE (ClmCI< ALL 
THAT APPL V); 

1. TNWs ami Adjacent Wetlands. Chl~ck all that apply and provide si70 estimates in review area: o TNWs: Iincar feet width (il), Ck acres. 
o Wetlands adjucent to TNWs: acres. 
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Z. !WWs that flow directiv or indirectly into T:'I\:Vs. 
o Tributaries ofTNW~ wht:rc tribut;rics typically fiow year-round art; jurisdktionaL Provide data and rationale indicating that 

tributary is perennial: 
o Tributaries ofTNW where tributaries haw continuous Jlow "seasonally" (e.g., typically three lllonths eaeh year) are 

jurisdictional. Data sliPPuliing this conclusion is provided at Scctionm.B. Provide rationale indicating that tributary nows 
seasonally: 

Provide cstimaws forjurisciiclional waters in the roview area (check all tilat apply): o Tributary waters: lineru' fed width (ll). o Other non-wetland walcr:;; acres. 
Idemil)' type(s) ofwatt;rs: 

3. Non-RPWsu that now directly 01' indirectly into TNWs. 
rgj Watcrbody that is not a TNW or an RPW, butllows directly or indirectly inlo a TNW, and it has 11 signifkant n(;Xtls with a 

TN\V is jurisdictional. Data supporting this conclusion is provided at Section IILe. 

Provide estimaws tor jurisdictional waters within the review area (check all that 'Ipply): 
rgj Tributary waters: 500 lintar feet 1000 width (11). o Other nOll-wetland Walers: acres. 

Idemif), lype(s) of waters: 

4. Wetla/lds directly abutting aIlIU'W thut How directly or' indkectly into '!'NWs. o Wetlands direclly abut RPW and thus are jurisdictional as acijaC(;nl wetlands. 
o Wetlands directly abutting an RPW where tributaries typically now ye,lf-rollllci, Provid" da1a and rat ionale 

indicating that tributary is pc:n:nnial ill Sectioll 1l1.0.2, abov(;. Provide rationale indiclliing thm wetland is 
dir<-'Ctly abutting an RPW: 

o Wetlands directly abutting an RPW where tributaries typically now "seasonally." Provide data indicating that tributary is 
seasonul in Section 1I1.B and rationale in Scctionlll.lJ.2. above. Provide rationnle inciiealmg that wetland is directly 
abutting an RPW: 

Provide acreage estimates fbI' jurisdictional wetlands in 111(; review arc;\: a(T~S. 

5. W(,tlands ari,illcMt to hul not directly ahulting an HP\'I' that flow directly or indirectly into TN\Vs. o \Netlands Ihal do nol directly abut an RPW, but when considered in combination with the tributa!)' to which they an: adjaccnt 
and Wilh similarly sitllaled adjacent wetland" have a signi!icanll1cxlIs with a TNW arcjurisidictiollal. Data supporting this 
condusion is prnvkbl at Section !ILL 

Prnvide ~t:rcage estimates fi11' jurisdictional wctlands in the review area: 

6. Wetlands adjacent to non-RP\Vs that now directly or indirectly into TN\Vs. o Wetlands adjacent to such waters, and have when cOllsidered in combination wilh lh,~ Iributary LU which lhey arc mtiaccnt ~ml 
with similarly situated adJacent wetlands, have a signilicantncxlIs with a T\lW arc jurisdictional. Data supporting this 
conclusion is provided at Section HI.C. 

Providc estimates for jurisdictional wetlands in the review arca: acres. 

7. Impoundments of jurisdiction:ll wllters.~ 
;\s a general rule, the impoundment ofajurisdictillnal tribula!)' rcmainsjurisdiclional. o Demonstrate that impoundment \\as created fi'om "walers (Jflh.: U.S.," or 
o Demonstrate (hut water meets the criteria for one ofthc categories prcscmed above (1-6), or o Demonstrate (hat water is isolated Wilh a nexus to com mere" (see E below). 

E. ISOLATED IINTERSTATE OR INTRA-STATE) WATERS. iNCLUDING ISOLATED WETLAl"DS, HIE liSE, 
DEGRADATION OR DESTlHlCTION OF WHICH COm,!) AFFECT INTERSTATE COMMERCE, IJ\CUJDlNG ANY 
SIJCH WATERS (CHECK ALL THAT Al'PL Y):'" 

"Sec Footnote Ii 3. 
.) To c\)mpletc the ,.nalysis refer 10 lh,' key in S"elinn 111.1)(\ <lfthe Instructiollal Guitkhook. 
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o which arc or could be used by interstate or foreign travelers for recreational or other purposes. o from which fish or shellfish arc or could be taken and sold in interstate or foreign commerce. o wbich are or could be used t(lr industrial purposes by industries in interstate commerce. o Interstate isolated waters. Explain: o Other J(lCtors. Explain: 

Identify water body and slImmarize rationale supporting dctermiuation: 

Provide estimates for jurisdictional waters in the review arca (check all that apply): o Tributary waters: linear fect width (ft). o Other non-wetland waters: acres. 
ldenti f'y type( s) of waters: 

o Wetla11ds: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUmNG WETLANDS (CHECK ALL THAT APPLY): o if potential wetlands were assessed within the review area, these arcas did not meet the criteria in thc 1987 Corps of Engineers 
Wetland Delineation Ma11ual and/or appropri,lte Regional Supplements. 

o Review area included isolated waters with no substantialncxus to interstate (or t(lrcign) commcrce. o Prior to the Jan 2001 Supreme Court decision in "S/vANCe," the review area would have been regulated based solely on the 
"Migratory l3ird Rule" (MHR). 

o Waters do not meet the "SigniJicant Nexus" sl<Uldard, where slIch a finding is required for jurisdiction. Explain: o Other: (explain, i1'nOl covered above): 

Provide acreage estimates for non-jurisdictional waters in the revkw area, where the liQ.k potential basis ofjurisdictioJl is the MBR 
factors (i.e., presence of migratory birds, presence ofcndangered species, use of water for irrigated agriculture), using best professional 
judgment (check all that apply): 
o NOll-wetland waters (Le., rivers, streams): linear icct width (Il). o Lakes/ponds: acres. 
o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

Provide acreage estimates lix non-jurisdiction>llwaters in the review area that do not meet the "Sign ill cant Nexus" standard, when: slIch 
a finding is required for jurisdiction (check all Ihat apply): o Non-wetland waters (i.c., rivers, streams): linear feet, width (Ill. o Lakes/ponds: acres. 
o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that aPllly - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
I:sJ Maps. phms, plots or plat submitted by or on behalf oflhe applicanticonsultant:U.S.G.S. Olowalu Quad Map, 1881 Olowalu Sugar 

Plantation Map. 
o Data sheets prepared/submitted by or on behalf of the applicant/consultant. 

o Office concurs with data sheets/delineation report. 
o 0111ce does not concur with data sheets/delineation report. 

o Data sheets prepared by the Corps: 
o Corps navigable waters' study: 
o U.s. Geological Survey Hydrologic Atlas: 

o USGS NHD data. o USGS 8 and 12 digit HUC maps. 
[J U.S. Geological Survcy map(s). Cite scale & quad name: o USDA Natural Resources Conservation Service Soil Survey. Citation: 
I:sJ National wetlands inventory map(s). Cite llamc:HawaiL 
o State/Local wetland inventory map(s): 
o FEMA/FIRM maps: 
o 1 OO-year Floodplain Elevation is: (National Gcodeclic Vertical Datum of 1929) 

III Pdo, to a"c,·ting or declining CWA jurisdiction based soldy on this category, Corps Dist..;c!s will devale the 'lclion to Corps and EPA ilQ for 
review consistent with the process described ill the Corps/EPA Memomntillm Regarding CWA Act Jurisdictiall Following Rtponos. 
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I2J Photographs: D Aerial (Name & Date): 
or I2J Oiller (Nann: & Date):Old Olowalu School abolll f 911. 

D Pl'<ovioll~ dett:rminntioll(s). File no. and dale ofrcspollsC letter: 
D Applirablelstlpporting case law: 
o Applicable/supporting scientific literature: o Oiller information (please specify): 

B. ADDKTlONAL COMMENTS TO SCPPORT JD: 

9 

58 



\ 
~~' )~~~~_~~~-T-~~~~~~~~~~~~~~~~~*4~fh4~~ 

Olowalu Town Project Aquatic Resource #5 Kapaiki Fishpond 

____ Watershed boundary 10 acres 

Relevant Reach 500 feet 
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5 a Kapaiki Fishpond and Old School House (circa 1911) 
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F b 1881 Olowalu Sugar Plantation Map (Monsarrat) 
with Kapaiki pond shown in lower center 
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5c Kapaiki Fishpond with Honoapiilani Highway on the left and Kapaiki Village on the right. 
Drainage culvert is at the end of the red OHWM line on the upper left. 

5d Kapaiki Fishpond drainage pipe running under Honoapiilani Highway to the ocean. 
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5e Kapaiki Fishpond armored drainage pipe running out into the ocean. 

5f Kapaiki Fishpond armored drainage pipe running out into the ocean. 
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APPROVED ,HJRISDICTIONAL DETERMINATION FOf~M 
U.S. Army Corps of Engineers 

This t,m11 should be completed by f,)liowing the instructions provided in Section IV of the JD Form Instructional Guidebook. 

SECTION I: BACKGROUND INFORl\llATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 

C. PRO.IECT LOCATION AND BACKGROUND INFORMATION: 
Statc:Hawaii County/parish/borough: Maui City: Olowalu 
Center coordinates of site (Iat/long in degree decimal format): Lat. 20° N, Long. 156° W. 

Universal Transverse Mercator: 20.8016 N 156.6117 W 
Name of nearest waterbody: Pacific Ocean 
Name ofneares! Traditional Navigable Waler (TNW) into which the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): Aquatic Resource 116 Unnamed Ephemeral Tributary 
[2J Check if map/diagram ofrcvicw area and/or potential jurisdictional areas is/are available upon request. o Check if other sites (e.g., ofisitc mitigation sites, disposal sites, etc . .,) arc associated with this action and are recorded on a 

d i ffercnt JD ttli'm. 

O. REVIEW PERFORMED FOR sIn; EVAUJATION (CHECK ALL THAT APPLY): o omcc (Desk) Determination. Date: o Field Determination, Dalc(s): 

SECTION II: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are 110 "na\'igable waters a/the u.s." within Rivers and J larbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area, [Required] 

o Waters subject to the ebb and now of the tide. o Waters are presently used, or have been used in the past, or may be susecptibk for lISC to transport interstate or foreign commerce. 
Explain: 

So CWA SECTION 404 DETERMINATION OF .HJRISDICTlON. 

There Are "waters of/he u.s." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Required] 

I. Waters of the U,S. 
II. Indicate presence of waters of U.S. in review area (check all that apply): I o TNWs, including territorial seas 

o Wetlands adjacent to TNWs o Relatively permanent watcrs2 (RPWs) that How directly or indirectly into TNWs 
~ Non-RI'Ws that How directly or indirectly into TNWs o Wetlands directly abutting RPWs that How directly or indirectly into TNWs o Wetlands adjacent to but not directly ahuiling RPWs that tlow directly or indirectly into TNWs 
o Wetlands al\iaecntto non-RPWs that now directly or indirectly into TNWs o Impoundments of jurisdictional waters 
o Isolat.::d (interstate or intrastate) waters, including isolated wcllands 

b. Identify (estim:lte) size ofwatel's of the U.s. in the review area: 
Non-wetland waters: Yes linear leet: 1000 1000 width (Il) and/or watershed of 17 acres. 
Wetlands: acres. 

c. Limits (boundaries) of jurisdiction based on: Pick List 
Elevation of established OHWM (it'known): approximately 18 inches (see attached photo). 

2. Non-regulated waters/wetlands (check ifapplicabie}:3 o Potentially jurisdictional waters and/or wetlands were assessed within the review area and determined to be not jurisdictional. 
Explain: 

I Boxes checked below shall be supported by completing Ule appropriate sections in Section III below. 
1 For purpos0S o1'thj5 form, an RP\V is defined as a tributary that is not a TN\V and that typically flow.s year-round Of hns continuous flov,- alleast "sea"lonally" 
(e.g .. typically 3 monOls). 
~ Supporting documtntnlion is presented in Section 1I1.F. 

2 
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SECTION HI: CWA ANALYSIS 

A. TNWs AND \VETLANDS ADJACENT TO TNWs 

The agencies willnssert jurisdiction over TNWs and wetlands adjacent to TNWs. Uthe aqulltic resource is a TNW, complete 
Section III.A.l and Section m.o.l. only; ifthe aquatic resolll'cc is a wetland adjllccnt to 3 TNW, complete Sections HI.A.l and 2 
and Section 111.0.1.; otherwise, see Section IH.B below. 

1. TNW 
Identify TNW: N/A, 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that In;t1and is "adjacent": Ni A. 

B. CHARACTElUSTICS OF TRlBlJTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes infOl'mlltion j'egarding character'istics of the tdlmtary and its adjacent wetlands, if any, and it helps 
determine whether or f10t the stnndards for jurisdiction established under RapIIllO$ have bcen met. 

The agencies will assert jurisdiction over non-navigable tributaries ofTN\Vs where the tributaries nre "relatively permanent 
watcrs" (RPWs), i.e. tributaries thllt typically !low year-round or have continuous !low at least seasonally (e.g., tYllically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resollrce is not II TNW, but has year-round 
(perennial) flow, skip to Section IIf.D.Z. Iftne aquatic resource is a wetland directly abutting a trihutllry with Ilcrcnnial !low. 
skip to Section m.DA, 

A wetland that is adjacent to but that does 1I0t directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence ofa significant nexus between II 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) ana a traditionaillavigable water, even 
though a significant nexus finding is not required as a matter oflaw. 

lftlle waterbody' is not an RPW, or a wetland directly abutting an RPW, a JD will "c<luire additional data to detel'luioe if the 
waterbody has a significant nexus with a TNW. If the tributary has ad,iacent wetlands, the significant nexus evaluation must 
consider the tributary in combination with all of its adjacent wetlands. This significant nexus evaluation that com hines, for 
analytical [HlrpOSes, the tributary and all of its lldjaccut wetlands is used whether the review area identified ill the JD request is 
the tributary, or its adjacent wetlands, or botb. lithe.lO covers a tributary with ndjacent wetlandS, complete Section HI.B.l for 
the triblltm'y, Section 11l.B.2 for any onsite wetlands, and Section 11I.B.3 fOt· all wetlands adjacent to that tributary. both onsite 
and offsite. The determination whether a significant nexus exists is determined in Section JlI.C below, 

I. Characteristics of non-TNWs that flow directly or indirectly into TNW 

0) General Area Conditions: 
Watershed size: Pick Ust 
Drainage area: Pick List 
Average annual rainfall: inches 
Average allilual snowfall; inches 

(ii) I'hysical Characteristics: 
(a) Relationship with TN.W~ 

o Trihutary flows directly into TNW. o Tributary flows through Pick List tributaries before entering TNW. 

Project waters are Pick Ust river miles n'om TNW, 
Project waters arc Pick List river miles fi-OIn RPW. 
Project waters are Pick List aerial (straight) miles fhnnlNW. 
Project waters are Pick List aerial (straight) miles n'olll RPW, 
Project waters cross or serve as slale boundaries, F>.plain: 

Identify Jlow roule to TNW': 
Tributary stream order, ifknown: 

I Note that the Instructional Guidebook contains additional information regarding swales, ditches, washes. and erosional features generally and in the arid 
West. 
; Flow route can be described by identifying, e,g" tributary 8, which nows through the review area, to flow into tributm), b. which then flows into TNW, 
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(h) Genel'lIl Trilllllil!Y£l!aracleristks (c.hcck all tila(.apply): 
Tributary is: 0 Natural 

o Artificial (man-made). Explain: 
o Manipulated (man-altered). ",plain: 

Tributary properties with respect to top of bank (estimate): 
A vel1lge widlh: Icd 
A verage dept h: th,( 
A VeI<lge ,ide slop;:s: Pick List. 

l'rimury tributary substrate composition (check all that apply): 
D Silts D Sands 
D Cobbles D Gravel o Bedrock 0 Vegetation. Typc!% cover: o Other. Explain: 

Tributary conditiooist;Jbility [.::.g., highly eroding. ,louglJillg banks]. 
Presence oi'run/rin1elpool complexes. r:explain: 
Tributary geometry: Pick List 
Tribuwry gmciicnl (appro;"imatc average slope): '% 

(e) FI,.m:t 
Tributary provides Cor: Pick List 

D Concrdc 
DMllCk 

Fxplain: 

Estimate average number of now events in review area/year: Pick List 
Dc~cr,hc flow r<.:gimc: 

01ll<:r inl()fIllatiofl on duration ,mll volume: 

SurtllCe tlow is: Pick List. Characteristics: 

SlIhsurfacl: fluw: Pkk List Explain lindings: 
D Dye (or other) lest pcrforml'd: 

rribuiary has (check nil that apply): o ned and banks 
o OHWM" (check all ,ndic<llors jh"t apply): 

o clear, naturallinc impressed on the bank 
o changes in the character ()f soil 
o sh.::l\~llg o vegetal~)n matted down. bent. or absent o It:"r litter disturbed or wllshed alVa} 
o sediment dt:posilion 
D waler staining 
o other (lisj): 

D Discontinuous OHWlvl.
i Explain: 

o the pn:sencc of'litl.:r and debri, 
D destruction of tcrreslrbl vegetation 
D the presence of wrack line 
D sediment sorting o scour 
D multiple obscrvcd or predicted flow events 
D abrupt change in plant (ommunity 

If lhclt)rs other than the 011 WM were used 10 determine lateral extent of CWA jurisdiction (check all that (lppl)'l: 
o High Tide Line indic<1(cd by: D Mewl High Water Mark indicated by: o oll or scum line along shore ol~iccts D survey to available datum: o nne shell or debris dllposits (f(m~shore) 0 physical markings; o physicalouu'ldngsfcharacterislics 0 vegetlltioll lines/changes in vegetation types, 

D tidal gauges 
D o[h~r (!ist): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g" water color is clear. discolored. oily lilm; water quality; general watershed chamcteristics, etc.), 

Explain: 
ldentif}' speeilk pollutants. i!'known: 

"iI n'lilJrai '" man-made discontinuily inlhc OHWM doc:; not neccs>arily sever jurisdiction (e,g .. "here the strcHmlcmporarily tIOII'> underground. or where 
tile OIIWM has heen removed hy development or agricuituml practi",,). Where there is a brellli tn the OHWM (hailS unrelmed 10 Om watcrbody's How 
regime. (e.g., t10w oyer a rock outcrop or through a cul",rt), lhe ugencies will look tor indicators offlow above unu below the break. 
'Ibid. 
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(iv) Biological Ch~nlctcri$tics. Chunllel supports (chccl, all that upply): o Riparian corridor. Characteristics (Iype, a\\:r,'gc width): . o Wetland Ii-illt!.c, Characteristics: o I hlbilal lor: ~ 
o Federally Listed spedes. Explain lintling,: 
o Fish!~pawn areas. Fxplnin !lodings: 
o Olher <.:llvirvnml'lIllllly-,cll,i(iw ~p';t;i~s. Explain l1ndings: 
D ;-'quaticiwildlifb divGl'sity. Explain findings: 

2. Chanlctcl'istics of wetlands ad.iacent to Ilon-TNW that flow directly or illdire~tly into TNW 

(i) Phvsical Characteristics: 
(a)' Q"'!lcraLW~1L"'!!l'L(:JJafacJ<;!i~tks: 

Properties: 
Wetland size: <len:s 
Wetland type. Explain: 
Wetland quality. Explain: 

Pn~icet wetlands cross or serve us state boundaries, Explain: 

(b) General Flow Rdationhlilil with !\()Il-TNW: 
Flow is: Pick List. Explain: 

Surface flo\\' is: Pick List 
Characteristics: 

SubslIrtllcc !low: Pid, l.ist. Explain findings: 
D Uyc (01' other) (cst performed: 

(<") Wctl<lIJd.i\iJjllfS.!l0J)et<;[!l1in~lQn with NOIl-TNW: 
D Directly abutting 
D Not directly abut1ing 

o Dis"rele wet,land hydrolllgk C<JIllleelion. Explain: 
D Ecological connection. EXfllllin: o Separated by berm/barrier. Explain: 

(d) Proximitv (Rclatiollsh!QUQ..W.JY 
Projev( wdlunds an: Pick List river miks Ii-om TNW. 
I'roject waters arc Pick List aerial (straight) miles from TNW. 
Flow is n'ol11: Pick List. 
Estirnmc approximate location ofwetlalld as within the Piek List Iloodplaiu. 

(ii) Chcmicnl Chnracteristics: 
Characterize wetland system (c.g .. water color is clear. brown. oil film on surfllce: water qunlity; general I\'alcrshd 

<:hara\;tcrbtk,: Clc.). Explain: 
Identify spccHlc polluwllls. ifknown: 

(iii) Biological Cilflf"aNeriMics. \Vetiflud supports (checl{ JIll tbnt IIpply): o Riparian buffer. Characteristics (type. i\ITn1gC width): 
o Vcgdatioll !ypdpCI'CCIiI cover. Explain: o Ila\1ilal 1,,1': 

D Federally Lislcti species. Explain Hndings: 
D Fish/spawn areas. Explain lIndings: 
o Other cllvirollll1cntally-sensitivc species. Explain tlndings: 
o Aquatic/wildlife diversity. Explain Ilmlings: 

3. ChnI'Hctcrislks of all wetlands adjacent if! the tributary (if' allY) 
All wdiand(s) hcillg con,idcl'cd in the c.lImlllf1tiv,~ analysis: Pick List 
Approxill1at.dy t, ) acres in total ar.: being c()nsid~red in the clltl1ulativc analysis. 
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For each wetland. specify the tollowing: 

Size (in acres) Directly abuts? (YIN) Size (in acres) 

SUl11marize overall biologiclll, chemical and physical /hnctions being performed: 

C. SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysis will assess the flow characteristics 3tHl functions of the tributary itself and the functions performed 
by any wetlands adjacent to the tributary to determine if they significantly aJfect the chemical, physical, and biological integrity 
ofa TNW. For each ofthe following situations, a significant nexus exists if the tributary, in combination with all of its adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemical, physical andlor biological integl'ity of a TNW. 
Considcrntions when evaluating significant nexus include, but are not limited to the volume, duration, and frequency ofthe !low 
ofwllter in the tributary and its proximity to a TNW, and the functions performed by tbe tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. bctwecull 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely detcl'minative of sign iii cant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapallos Guidance and 
disclIssed in the Instructional Guidebook. Factors to consider include, for example: 

Docs the tributary, in combination with its acUacent wetlands (if any), have the capacity to carry pollutants or tlood waters to 
TNWs, or to reduce the amount of pollutants or nood waters reaching a TNW? 
Does the tributary, in combination with its adjacent wetlands Uranyl. provide habitat and lifecycle support functions for fish and 
other species, such as {ccding, nesting. spawning, or rearing young fbr species that arc present ill the TNW? 
Does the tributary, ill combination with its adjacent wetlands (irany), have the capacity to transter nutrients and organic carbon that 
support downstream ll)odwcbs? 

G Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the physical, chemical. or 
biological integrity of the TNW'! 

Note: the above list of considerations is not inclusive and other functions observed or known to oceui' should be documented 
below: 

l. Significant nexus findings for 110n-RPW that has 110 adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absence ofsigllificant nexus below. based on the tributary itself; then go to Section IILD: This ephemeral 
20 acre watershed has no stream course. Rain waters originate as sheet 110w olTa small slope and the coastal plain and pond in a 
ditch on the upper sid,: of Honoapiilani Hwy. The annual rainfall average is 13 inches and this raint~lll mosLiy occurs in two to 
three winter storms. When these pond cd waters reach a depth of over a foot in thc ditch, they afC channeled through one 24 inch 
pipe culvert under HOl1oapiilani Hwy to the shoreline. The remaining waters are absorbed into the soil within a week after each 
occurrcnee and the soil dries up. No wetlands were found in the area. Three tcst pits were dug in the lower coastal plain across the 
width ofthe watershed and the water table W~L~ found to be over two fCet deep with no hydric soil characters and vegetation 
averaging FACU in character. This small ephemeral watershed has a small anuual flow, but it has a clear and direct nexus with the 
Paciiie Ocean, It has the capacity to carry tloodwaters and pollutants directly into the TNW and is theretore determined to be a 
Jurisdictional Waters o[ the U.S. 

2. Significant nexus findings for non-RPW lmd its adjacent wetlands, where the non-RPW !lows directly or indirectly into 
TNWs. Explain findings or presence or absence of significant nexus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Section IlLD: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of sign ill cant nexus below, based on the tributary in combination with all orits adjacent wetlands, then go to 
Section fIl.]): 

D. DETERM INA TIONS OF JllRISDlCTIONA L fiNDINGS. THE SUBJECT WA TERS/WETLANDS ARE (CHECK ALL 
THAT APPLY): 

l. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: o TNWs: linear ieet width (ll), Or. acres. 
o Wetlands adjacent to TNWs: acres. 
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2. RPWs that flow directly or indirectly into TNWs. 
o Tributaries orTNWs where tributaries typically 110w year-round arc jurisdictiona1. Provide data and rationale indicating that 

tributary is perennial: 
o Tributaries ofTNW where tributaries have continuous now "seasonally" (e,g., typically three months each year) arc 

jurisdictional. Data supporting this conclusion is provided at Section 1l1.B. Provide rationale indicating that tributary flows 
seasonalJy: 

Provide estimates for jurisdictional waters in the review area (check all that apply): 
o Tributary waters: linear feet width (a), o Other non-wdland waters: acres. 

Identify typc(s) or waters: 

3. NOIl-RPWs' that flow directly or indirectly illto TNWs. 
[gj WateriJody that is not a TNW or an RPW, but 110ws directly or indirectly into a TNW, and it has a significant nexus with a 

TNW is jurisdictional. Data supporting this conclusion is provided at Sectionlll.C. 

Provide estimates tbrjurisdictional walers within the review area (check all that apply): 
[gj Tributary waters: Yes 1000 linear teet 1000 width (n). o Olhcr non-wetland walers: acres. 

Identify typc(s) of waters: 

4. Wetlands directly abutting all RPW that flow dil'cctly 01' indirectly into TNWs. 
o Wetlands directly abut RPW and thus are jurisdictional as adjacent wetlands, o Wetlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 

indicating that tributary is perennial in Section 111.0.2, above. Provide rationale indicating thal wetland is 
directly abulling an RPW: 

o WethUlds directly abulling an RPW where tributarics typically flow "seasonally." Provide data indicating that tributary is 
seasonal in Section Ul.B and rationale in Section !II.D,2. above. Provide rationale indicating that wctland is directly 
abutting an RI'W: 

Provide acreage estimates for jurisdictional wetlands in the review area: acres. 

5. Wetlands adjacent to but not directly abutting an RPW that now directly 0" intlil'cctly into TNWs. o Wetlands that do not directly abut an RPW, but whcll considered in combination with thc tributary to which they arc adjacent 
and with similarly situalCd adjacent wetlands, have a signitlcant nexus with a TNW arc jurisidictional. Data supporting this 
conclusion is provided at Section JlLC. 

Provide acreage estimates for jurisdictional wcllands in the review area: acres. 

6. Wetlands adjacent to llon-RPWs that flow directly 01' indirectly into TNWs. o Wetlands adjacent 1O ~llch waters. and have when considered in combination with the tributary to which they are adjacent and 
witll similarly situated adjaccnt wetfands, have a significant nexus with a TNW are jurisdictional. Data supporting this 
conclusion is provided at Section 1I1.C. 

Provide eslimates j()rjurisdictional wetlands in the review area: acres, 

7. Impoundments of jurisdictional waters! 
As a general rule, the impoundment of ajurisdictional tributary remains jurisdictional. o Demonstrate that impoundment was created from "waters of the U.S .. " or o Demonstrate that water meets the criteria for one orthe categories presented above (1-6), or o Demonstrate that. waleI' is isolated with a nexus to commerce (see E below). 

E. ISOLATE!) liNTERSTATE OR INTRA-STAn~1 WATERS, INCUJOING ISOLATE!) WETLANDS, THE USE, 
DEGRADATION OR OESTRlJCTION OF WIIICH COIJLD AFFECT INTERSTATE COMI\·mRCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLY):'O 

'See Footnote # 3. 
9 To complete the analysis retcr to the key in Scction 111.0.6 ofthc Tnstructional Onidchook. 
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o which arc or could be used by interstate or foreign travelers lor recreational or other purposes. o Ji'om which fish or shellfish arc or could be taken and sold in interstate or foreign commerce. 
o which arc or could be used for industrial purposes by industries in interstate commerce. o Interstate isolated waters. Explain: 
o Other factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review area (check all that apply): o Tributary waters: lincm' feet width (tt). 
o Other non-wetland waters: acres. 

Identify type(s) of waters: 
o Wetlands: acres. 

F. NON-JURISDICnONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o Ifpotential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. 

o Review area included isolated waters with no substantialncxus to interstate (or foreign) commerce. o Prior to the Jan 2001 Supreme Court decision in "SWANCc''' the review area would have been regulated based solely on the 
"Migratory Bird Rule" (MBR). 

o Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: o Other: (explain, ifnot covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is the MBR 
tactors (i.e., presence of migratory birds, presence of endangered species, use of water for irrigated agriculture), using best professional 
judgment (check all that apply): o NOll-wetland waters (i.c-, rivers, streams): linear leet width (11). o Lakcs/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: 
o Wc1lands: acres. 

Provide acreage estimates lor non-jurisdictional waters in the review area that do not Illeet the "SigniJ1cant Nexus'" standard, where such 
a tinding is requircd for jurisdiction (check all that apply): 
o NOll-wctland waters (i.e., rivers, streams): linear fecI, width (ft). 
o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

SECTION tV: DATA SpURCES. 

A. StJPPORTlNG DATA. Data reviewed for JD (check all that apply - checked itcms shall be included in case tile and_ where checked 
and requested, appropriately reference sources below): 
!Zl Maps. plans, plots or plat submitted by or on bcha!fofthe applicanticonsullant:U.S.G.S. Olowa!u Quad Map. o Data sheets prepared/submitted by or Oll behalf or the applicant/consultant. 

o Oll'icc concurs with data sheets/delineation report. o Oflice docs not concur with data sheets/delineation report. 
o Datu shects prepared by the Corps: o Corps navigable waters' study: 
o U.S. Geological Survey Hydrologic Atlas: 

o USGS NllD datu. 
o USGS 8 and 12 digit HUC maps. 

o U.S. Geological Survey map(s). Cite scale & quad name: 
o lISDA Natural Resources Conservation Service Soil Survey. Citation: 
~ National wetlands invcntory map(s). Cite nume:l-lawaii. 
o State/Local wetland inventory rnap(s): 
o FEMA/FIRM maps: o 100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
~ Photographs: 0 Aerial (Name & Date): 

-_ .. _-_._--------
HI Prior to asserting or declining CWA ju";stiictioll hllsed solely on this category, COl"p.llistric(s will devate the action to Corps and I':I'A HQ for 
review consistent with the process described in the Corps/EI'A Il1emoralldum Regardillg CWA Act .fllri.5IIictiol! Following Rapallos. 
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or Q9 Other (Na!11~ & Date); (8<:<': attached photo). o Previous tklennination(s). File 110. and datc ofrcsponse Ictter: 
o J\pplicahle/supporting case la\\" o J\pplicabldsupporling SciClltitic literaturc: 
o Other inlimnalioJl (pkasc specilY): 

JJ. ADDITIONAL COMMENTS TO SUPPORT JO: 

9 
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6a Olowalu Town Project Awuatic Resource #6 Unnamed Ephemeral Tributary 

Watershed boundary 17 acres 

Relevant Reach 1,000 feet 
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6b A 24 inch culvert running from a highway drainage ditch under Honoapiilani Hwy 
to the shoreline near the southern most tip of the Project. 
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OLOWALU CULTURAL RESERVE 
http://www.olowaluculturalreserve.com 

Olowalu Cultural Reserve is a Hawaiian 501(c)(3) not-for-profit 
organization restoring 74 acres of valley land in Olowalu, Maui. Donations 
and offers to volunteer at Olowalu Cultural Reserve may be made by email 
to Project Manager Nani Santos: lihauolowalu@live.com 

Community Work Day is every third Saturday, 7am - l1am. Volunteers 
meet at the Ma'alaea end of The Olowalu General Store. Wear long pants, 
closed-toed shoes, T-shirt and a hat. Bring sunscreen, bottled water and 
your favorite garden tool. Me ka hana ka 'ike; with work comes knowledge. 

trom the present to the past ... © 

All proceeds from the sale of this booklet sustain 
Olowalu Cultural Reserve 
Suggested Donation $5.00 

Copyright 2011, Olowalu Cultural Reserve, Maui, Hawai'i. 



PU'uhonua: 
The Legac'y ot olowalu 

A History of Olowalu before 1790 
Prepared for the benefit of Olowalu Cultural Reserve 

Written b'y Katherine Kama'ema'eSmith 

edited b'y Jill engledow 

Cultural Review b'y Hlnano Rodrigues 

Preface 

In the early morning at Olowalu Cultural Reserve, a yellow glow-all the sunlight 
Haleakala and Uhau 'Ula allowed to penetrate the steep valley walls - teased the roosters; 
soft round tones slipped down the brook and tricked me into dreaming about other times, 
other days, when those who loved this land before me beheld such a morning. Lihau 
Mountain's beauty draws my gaze upward, and Pu'u Kukui beckons me. With every visit 
corne new gifts: billows of fine mist from an indigo sky, gusty playful winds, spiritual and 
physical treasures left behind on rocks and in pebbles. With every gift a stronger connection 
to Olowalu pulls at my soul. Who can explain a place that draws one's heart? One can only 
respond with deep gratitude. 

Olowalu Cultural Reserve undertook the restoration of an ahupua'a on a 74-acre plat in 
Olowalu valley in 2006. Rebuilding an ahupua'a occurs at many levels, but the foundational 
process is education and traditional cultural practice. This historical review attempts to pull 
together many pre-historic fragments of Olowalu's natural history, archeology, and written 
and oral Hawaiian traditions. In the process previously unsorted bits of information align in 
relationships and timelines that reveal a deeper meaning and understanding for this beautiful 
place and those who knew it long ago. This manuscript is dedicated to the kupuna and 
, aumakua of Olowalu. 



Ka PU'uhonua 0 Olowalu 

Pu'uhonua is a Hawaiian designation for a land of refuge or sanctuary, stemming from 
early Polynesian cultural traditions. Each Hawaiian island had several pu'uhonua. Christian 
missionaries to the Sandwich Islands in 1823 noted the similarity of pu'uhonua to ancient 
Hebrew" cities of refuge," a function assigned to church buildings in western religion. A 
decree by Queen Ka'ahumanu, before her death in 1832, re-established Maui pu'u honua 
grounds which had existed from prehistoric times, one of which was Olowalu Valley. 

Ka Heiheionakeiki (Orion), a feature of winter night skies in Hawai'i, contains a star 
named Pu'uhonua. It also contains a tutelary navigational star called Puana Kau (Rigel) that 
marks the latitude of West Maui. 

In ancient times a footpath through 'lao and Olowalu Valleys connected Maui ruling 
chiefs' two seats of government, Wailuku and Lahaina. 

These facts compel us to revisit the history of Olowalu; to go beyond a recent story of 
innocents massacred at Olowalu in 1790, to ancient times when Olowalu was renowned as a 
sanctuary for anyone fleeing oppression. Persons pursued for committing an offense against a 
family group or an ali'i were untouchable once they stepped inside its borders. Violating 
pu'uhonua sanctuary was punishable by death. For Pacific Island cultures maintaining order, 
preserving peace and restricting bloodshed were family and cultural tenets. For people on 
Maui, the haven of Olowalu created a safe interval of space and time, during which 
misunderstandings and fiery emotions might resolve and trespasses might be made right. 

Natural History of Olowalu 

Between one million and one and three-quarters of a million years ago, lava from Pu'u 
Kukui formed the fifteen-mile long West Maui mountain ridge. It was named Pu'u Laina in 
Lahaina and called Kahalawai in Wailuku. Just northeast of Pu'u Kukui summit sits 'Eke 
crater, which now looks like a large drumhead. This very old formation began as the solid 
pahoehoe lava floor of a deep crater, the sides of which are now eroded away. Like Haleakala, 
Pu'u Kukui was a broad volcanic mountain with multiple vents. A large erosional depression 
now stretches several miles southwest from 'Eke and Pu'u Kukui summit and is mistakenly 
referred to as a "crater." The summit depression between Olowalu and 'lao valleys is called 
"the amphitheater." The first lava flows on West Maui, which occurred in the Pleistocene era, 
consisted of "Wailuku" basalt from Pu'u 0 'Eke in the northeast; later, after the Pacific Plate 
eased northward, this same fine-grained basalt formed 4,192-foot Lihau, the tallest mountain 
in West Maui's southwest rift zone. Lihau forms the north wall of Olowalu Valley, separating 
it from Kaua'ula Valley. Lihau 'Ula, at 3,786 feet, creates the south side of Olowalu Valley and 
most of Ukumehame land division. 



A trail that mounts Olowalu's deep and narrow upper valley ends near the broad 
amphitheater atop Pu'u Kukui. The path to Wailuku once continued back over the 
amphitheater's northeast wall into the head of 'lao Valley, and was used as a land route 
between Wailuku and Olowalu, until recent landslides covered the trail summit. In 1790, 

when Kamehameha conquered Maui at the Battle of Kepaniwai, defeated Maui ali'i escaped 
through Olowalu Pass and Olowalu Valley and fled by sea to Moloka'i and O'ahu. 

Within Olowalu's lower valley is a small cinder cone called Pu'u Kilea. From the base 
of this cone, metamorphic basanite lava flowed down Olowalu's streambed. Pu'u Kilea rock 
differs from "Wailuku "basalt in Olowalu's upper valley, and closely resembles late 
rejuvenation flows on O'ahu and Kaua'i. This metamorphic feature may explain a nineteenth 
century informant's description of a specimen of "rock salt" mined from the hills at Olowalu. 

The name "Olowalu" is translated" a cluster of hills" by Pukui and Elbert. Multiple 
cinder cones are common features of southwest rift zones on hawaiian islands. Because much 
of Olowalu's gently sloping plains were cultivated both by early Hawaiian planters and 
modem sugar growers, it is reasonable to surmise that a number of cinder cones here were 
quarried or leveled in the process of farming. Even in modem times, "split hill" in northern 
Olowalu was completely removed to Ka'anapali Beach for the construction of Ka'anapali's 
executive golf course. Only the tip of the hill makai of the highway remains. 

"Olowalu" is also a Hawaiian stative verb/adjective, used to describe a number of 
sounds occurring at once, or a din, such as drums beating, dogs barking, or chickens crowing 
at the sun. La'amaikahiki, who is credited with bringing the drum to Hawai'i from Tahiti in 
the eleventh century, is called, "0 ke ali'i ke olowalu a ka pahu a Hawai'i." "The ali'i is the 
rumble of Hawai'i's drums." Both definitions find resonance at Olowalu Valley. 

Early Migrations to Hawai'i 

The earliest habitation sites in the Hawaiian Islands date to 200 AD on windward 
Moloka'i, O'ahu, Hawai'i, and Kaua'i. Windward Maui was populated as early as 600 AD. 
Theories abound on timing of migrations and origins of migrants to Eastern Polynesia, but 
most agree that multiple colonies of immigrants from many origins blended to form the 
Hawaiian people first described by westerners in the late eighteenth century. Data from The 
Human Genome Project identify ancient Taiwanese genes in most Polynesian people groups; 
mutational factors place the original gene in Taiwan over ten thousand years ago. A popular 
theory suggests that an exodus of Taiwanese lowlanders to high points throughout the Pacific 
basin occurred some six thousand years ago, when the polar caps melted and ocean levels 
rose. Voyagers and navigators from the Indian subcontinent also contributed to the early 
Polynesian gene pools. Later migrations from Indonesia, identified by their use of "Lapita" 
pottery, colonized Western Polynesia. Hawaiians today carry the same genes as Samoans, 
Marquesans, Tahitians and other South Pacific islanders. In addition, Hawaiians carry a gene 



found in Tlingit tribes of East Alaska; the Tlingit gene is older, indicating that this gene came 
from Alaska to Hawai'i. 

Hawaiian mele (chants), ka'ao (legends) and genealogies passed down for a 
millennium refer to different homelands and people groups with distinct physical 
characteristics. These varied creation stories give credence to theories of multiple early 
migrations to Hawai'i from several origins. Botanical and husbandry evidence reported by 
Craighill and Elizabeth Green Handy and Mary Kawena Fukui in Native Planters also 
indicated multiple migrations from both east and west. Most recently, gene mapping of 
various food crops and animals introduced to Polynesia further corroborates multiple origins. 

In all cases, successful immigrants to Hawai'i were skilled in long distance ocean 
navigation and colonization methods. All possessed survival skills to sustain themselves in a 
new environment: seashore gathering, fishing and farming. Those who successfully fished 
and farmed in the new colony passed on their genes to later generations and added their 
historical traditions to a blended culture. 

Multiple colonizing groups introduced a number of agricultural crops and mammals 
to Hawai'i. The number of cultivars existing today indicates how long a plant has been 
successful in Hawai'i and its importance to the Hawaiians. Botanists theorize that banana, 
taro, kukui, 'awa, yams and coconut were probably introduced from Asia via early Samoan 
migrations. Breadfruit, the main source of starch in the Marquesan diet, came in Marquesan 
migrations around 800 AD, and because this fruit tree grows best in leeward forests, its range 
and use was limited. Olowalu and all of Lahaina were famous for the luxuriant shade and 
nourishing starchy fruit of the 'ulu (breadfruit) tree. Olowalu kupuna still make pi'epi'ele 
'ulu, a pudding made with 'ulu and coconut. 

Colonists also brought their ancestors, legends, and gods with them. Ancient 
Polynesian gods Kaneaiakea, Kuaiakea, and Kanaloa appear in the very oldest sections of 
Hawaiian creation mele. Kane, the god of farming and fresh water, is connected to taro, 
banana, and 'awa. Ku is associated with breadfruit. The breadfruit tree, 'ulu, is also a kino lau 
of the goddess Haumea, who represents fertility and procreation. Kanaloa is god of sea and 
things in the sea like fish, shellfish and limu. Very old Hawaiian stories about the hawk god 
'10, and myths of 'iwa and pueo are reminiscent of Tlingit bird cult traditions. Deeply blended 
spiritual beliefs of Hawai'i constitute seamless, timeless connections among man, family, 
spirit, and creation-all existing in harmony and balance. 

First millennium culture in Hawai'i was organized around family groups, sparsely 
located in fertile valleys with running streams. Family headmen, called haku or kaulana, the 
oldest males in their generation, ruled their family clans. Family members yielded power and 
authority to their family leader in a traditional Polynesian form of governance. Primogeniture 
and genealogical succession were therefore important themes of many ancient chants. 



LIhau and 'E'eke Create Pu'u Laina 

Martha Warren Beckwith's Hawaiian Mythology contains a translation of the sad mele 
about LThau, E' eke and Pu'u Laina, three sacred hills of West Maui. As in many Hawaiian 
myths, characters in this tale are people who actually lived and whose names appear in 
ancient genealogies, but the ka' ao legend personifies them with supernatural characteristics, 
and commemorates them by naming three hills after them. 

Wahine LThau and kane E'eke were husband and wife and had a son named Pu'u-o­
laina. E' eke strayed and fell in love with LThau's younger sister, PU'uwai-o-hina, who lived in 
Kaua'ula Valley. An enraged LThau tried to kill baby Pu'uolaina, but 'Eeke stopped her and 
saved the child. 

The godess Hina-i-ka-uluau mediated and placed a kapu on the two lovers, keeping 
them apart and thereby maintaining peace with LThau. Nevertheless, E'eke and Pu'uwai-o­
hina could not keep apart; for transgressing Hina's kapu they were changed into hills, and 
forever separated from one another. Pu'u 0 'Eke is at the northern end of West Maui, 
separated from LThau by the entire length of West Maui's mountain ridge. 

LThau then gave her son Pu'uolaina to wahine Molokini for a husband. Despite her gift, 
sadness persisted, for Pele's younger sisters became enamored of Pu'uolaina and desired him 
for themselves. When Molokini refused to give him up, Pele's anger raged. She turned 
Molokini into a rock islet and Pu'uolaina into hills. For this reason, Lahaina's West Maui 
Mountains are called Pu'u Laina. People in Wailuku call these mountains "Kahalawai." 

Today, Pu'u 0 'Eke is the "table top" volcanic vent visible atop Pu'u Kukui from 
Honokowai to Honolua. Pu'u Laina is a hill behind Lahaina, northwest of Pu'u Pa'upa'u at 
Lahainaluna. LThau is the mountain that forms the north side of Olowalu Valley. Molokini 
atoll sits off the west coast of Maui, near Makena. [The author is still looking for Pu'uwai-o­
hina.] Poetic expressions from mele refer to LThau as a very long mountain: Lfhau wai 'eke'eke i 
ka lani. Two more describe a mountain dense with lehua 'ohi' a and red with their blossoms: 
Nit lehua 0 Lfhau i pehia e ka noe, and Ma'ema'e Lfhau po i ka lehua. 

Olowalu Winds 

The customary winds of this place are: Hau, a blustery wind that originates in the 
mountains, the Kilihau, which blows a fine mist, the Moa'e trade wind, the Ma'a'a and Kaomi 
winds. On nights when a gentle Ululoa sea breeze blows, the shores of Olowalu are kapu. In 
Olelo No'eau Mary Kawena Pukui describes a rough wind that sets up in Olowalu Valley in 
the afternoon called "ka makani ha'iha'i lau hau 0 Olowalu," a gusty wind that "breaks [tough] 
hau leaves of Olowalu." 



Eleio's Encounter at Olowalu 

Mo'i Kaka'alaneo, who ruled Maui in Umaina with his brother Kakae in the twelfth 
century, planted the famous breadfruit trees in Lahaina and was the first Hawaiian king to 
wear an ahu feathered cloak. King Kaka'alaneo sent Eleio, a famous Maui kukini 
(runner/messenger) of that time, to fetch some' awa from Hana. Running through the hills of 
Olowalu he encountered a beautiful female spirit who led him to her family home in 
Kahikinui. Eleio was also a kahuna, and out of pity for her grieving family, prayed the girl's 
spirit back into her dead body. The grateful family then offered the resurrected Kanikani'aula 
to Eleio for a wife, but he humbly brought her to King Kaka' alaneo, along with a beautiful 
'ahu (feather cloak) made by the girl's family. This is how Kaka' alaneo came into posession of 
the very first' ahu, thereafter worn by all Maui high chiefs. Kanikani'aula shall always be 
remembered as a famous Queen of Maui, and Eleio as Maui's most famous runner. "Ke 'ahu 0 

Kaka'alaneo" was worn by Princess Nahi'ena'ena in the 1830s. 

Ali'i Bring a New Form of Governance 

The successful kapu and land management systems described by Vancouver and Cook 
at the time of western contact displaced Hawai'i's earliest system of family governance. 
Sovereign rule by ali'i chiefs, who trace their genealogy to divine ancestors, did not come to 
Hawai'i until Tahitian migration of the thirteenth century. Long-distance voyaging was a 
common activity for early settlers of Hawai'i and all Polynesian nations. The height of what is 
called the "Era of Navigation" in Hawaii was a two-hundred-year period between 1150 and 
1350 AD. During this time, Hawaiian mele tell of many voyages by navigators La'amaikahiki 
and Mo'ikeha between Hawai'i and the Society Islands. A voyage to Hawai'i by one Tahitian 
priest named Pa' ao began a Tahitian migration that brought divine" ari' i" and their new 
"feudal" governing traditions to Hawai'i. 

When Pa' ao returned to Tahiti and reported that Hawaiians had no divine chiefs, ali'i 
and the priests who tended their gods left Tahiti, came to Hawai'i, and took control of the 
Islands' family clan polity. The History of Kanalu creation chant, recently translated by 
Malcolm Na'ea Chun, describes the return of Pa'ao and his ali'i as an invasion rather than a 
migration. Ali'i did what all invaders do; they absorbed a few token pre-arriviste traditions 
into their new order, and systematically oppressed the early Hawaiian colonists, whom the 
Tahitians derided in chants as "Manahune," destitute people "without mana." Some of these 
early Hawaiian settlers retreated inland, and now appear in Kaua'i legends as Menehune. In 
light of new data from genetic and archeological studies, treasured descriptions of na Mli and 
na Wao mountain people appear to be recollections of Hawai'i's early colonists. 

For some 610 years a hierarchy of ruling ali'i and their chosen land managers, called 
konohiki, governed Hawai'i. Chiefs were assigned land divisions to manage for the high 



ranking ali'i, who in tum managed districts, islands or groups of islands. The complete 
succession of chiefs who ruled Olowalu Valley in prehistory is not known. High Chiefess 
Kalola Pupukahonokawailani was ruling in 1786. After her time, two famous konohiki in 
Olowalu were Ali'i Makakehau and Ali'i Na'ehu. In 1848 Kauikeaouli Kamehameha III chose 
constitutional monarchy as Hawai'i's most recent system of governance. 

Leeward Agricultural Expansion 

Early colonizing groups first populated lush windward valleys, which Hawaiians call 
the "male" side of the island. The progeny of the colonizers' women later populated arid 
leeward, or "female," sides of the islands .. 

Besides the obvious need to feed an exponentially growing population, one natural 
land feature and one milestone voyage set the stage for leeward agricultural expansion in 
Hawai'i. Southwest lava flows, which tend to be 'a'a and cinder, erode to soil faster than 
Wailuku basalt flows. However, formation of new soil in arid leeward areas is only beneficial 
if a food crop exists which will grow in dry land. Introduction of the South American sweet 
potato, 'uala, to Hawai'i in about 1300 AD was a defining event of Hawaiian pre-history. 

Whether Hawaiian explorers brought back 'uala from South America or Native 
Americans brought it to Hawai'i is a topic of continuing debate. In either case, the 
simultaneous arrival of the sweet potato and its god, Lono, gave rise to sustained dry land 
farming on both Maui and Hawai'i, where remnants of terraces and "C-shape shelters," 
associated with crop-rotation farming and harvest storage, abound. Increased food farming, 
prosperity and population growth between 1300 and 1700 AD also coincides with the erection 
and renovation dates for Hawai'i's grandest earthworks. 

Olowalu Ahupua' a 

Olowalu Ahupua'a begins at 4,457 feet of elevation, atop Pu'u Kukui and directly 
behind the head of 'lao Valley in Wailuku. From this narrow point its boundaries trace 
downhill through Olowalu upper valley, with Uhau Mountain on the north and Lmau 'Ula 
Mountain on the south. Lmau is fabled in mele as a place of great beauty because of the dense 
'ohi' a lehua trees which formerly adorned its flanks. In the fourteenth century, King Hua of 
Maui sent his men into the mountains of Olowalu to trap nesting 'ua'u birds. Before Maui 
mountains were stripped of 'iliahi, koa, kou, and 'ohi' a hardwoods, wet Kilihau mist 
condensed from trade winds hitting 'lao Valley blew over Pu'u Kukui and down into 
Olowalu Valley. Olowalu was then a much more moist environment. Dripping dew 
constitutes 65 percent of forest ground water, which in tum supports undergrowth, checks 
erosion, percolates into lava tube springs and regenerates aquifers. When Olowalu hills were 



cleared of sandalwood and hardwoods in the early 1800s, Olowalu Valley became much 
dryer, from mountains to shore. Reforestation of LThau with sandalwood and 'ohi' a lehua is a 
major long-range goal of Olowalu Cultural Reserve, and a huge undertaking requiring 
partnership with Hawai'i State Department of Land and Natural Resources. Increased 
condensation drip in the high forest, and water conservation methods on the kula, are 
opportunities to restore past moisture levels to this valley. 

At lower elevations, Olowalu valley opens up to a gently sloped, fan-shaped alluvial 
plain. Hawaiian planters filled these kula (arable lands) with food crops such as taro, sweet 
potato and breadfruit, and material crops like kukui, wauke, 'olona, pili and naio. A 
meandering stream and network of irrigation ditches nourished these crops. Olowalu was 
known for dry-land taro and luxuriant, shady breadfruit groves. 

The Olowalu Stream originally crossed through Olowalu Valley, and emptied on the 
south side of Hekili Point near a point on old maps called M6pua Village. The village no 
longer exists, but archaeologists have found burial sites at this location. Sugar planters altered 
the course of Olowalu Stream to empty north of the boat ramp, thereby increasing the arable 
acreage. The alluvial fan continues several hundred yards out beyond the shoreline, and a 
second "shoreline" is visible in satellite views of Olowalu - a shoreline perhaps created 
during the last ice age, when sea level was much lower. 

In the ahupua'a, Hawaiian farmers created extensive gravity irrigation schemes using 
'auwai irrigation ditches that took fresh stream water to all parts of the valley basin. The 
current concrete ditch, built by twentieth-century sugar planters, runs down the northern 
edge of the Olowalu kula and dumps into deep water north of Hekili Point. This ditch follows 
the same course as the main' auwai used by pre-contact Hawaiian planters. The difference is 
that concrete contains all the water, unlike mud channels, which allowed water to percolate 
into the aquifer. The Hawaiian's complex cooperative system of irrigation and fresh water 
conservation is a practical model for water conservation today. 

Salt Marsh and Fish Pond 

Inshore lowlands of Olowalu and Ukumehame ahupua' a were once salt marsh habitats 
for nesting sea birds, shore birds, fish and mollusks. These wetlands supported native grasses 
and shrubs. Once nourished by Olowalu Stream and washed by the tide, these lowlands are 
now cut off from the sea by Honoapi'ilani Highway'S elevated roadbed. 

Remains of an inland fishpond called Ka Loko Kapaiki rest near Olowalu shoreline. 
The pond sits between Honoapi'ilani Highway, track of the Alaloa footpath circumventing all 
Maui, and Chiefess Kalola's kauhale site. Loko like this were normally built and maintained 
for ali'i. Seaweed-eating fish were grown in the loko, and predatory varieties fished out. 
Fishpond aquaculture provided a sustainable source of protein for the chiefs. 



Heiau, Habitation Sites and Petroglyphs 

In addition to many marked Hawaiian burial sites, Olowalu Cultural Reserve has 
several heiau. Ka'iwaloa (Kawaialoa) measures 51 by 32 meters and is interpreted as a site for 
major religious ceremonies involving high priests and ruling chiefs from the entire Lahaina 
moku, from Ukumehame to Keka'a. The 'iwa bird frequented Olowalu, and Ka'iwaloa heiau 
is translated "the great 'iwa." The 'iwa is an aid to Polynesian navigators and is often pictured 
at the center of the navigators' sky compass. Ka'iwaloa heiau faces south-southwest toward 
Kaho'olawe and Ke Ala i Kahiki navigation lane to Tahiti. Another large heiau in Ukumehame 
is interpreted as an astronomy school for navigators. Ali'i Nui Hoapili was the last to be 
trained there. A smaller, unnamed heiau has been encroached by a modern rock berm lower 
down on the kula, southwest of Pu'u Kilea. In the upper valley, a third system of terraces and 
lo'i close to Olowalu Stream has been interpreted as a rare hale 0 papa women's heiau. In 
addition to these features, a ko'a (fishing heiau,) a hillside lookout, and several personal 
shrines associated with ancient habitation sites are also preserved. 

Visible evidence of temporary and permanent habitation sites abounds throughout 
Olowalu Cultural Reserve lands. Of special interest are rock outcropping shelters at the 
bottom of Pu'u Kilea, where travelers walking the Olowalu Pass trail between Lahaina and 
Wailuku stopped to rest. Pu'u Kilea rock face is the site of nearly seventy petroglyphs -
symbolic drawings pecked into the basanite rock faces of the northeast wall. While the true 
meaning and intent of these drawings has been lost, most petro glyphs are found at stopping 
places and camping spots along foot trails, where travelers would await rendezvous, stand 
lookout or ride out bad weather. People, animals and sailing canoes are depicted in many 
configurations. These symbols were created over many centuries. 

Economic Industry 

Winslow Walker and Elspeth Sterling, the earliest archaeologists to study Olowalu, 
reckoned Olowalu was a junction for travelers on foot and for canoes. Destinations were 
Lahaina, a frequent seat of government for Maui kings, and Wailuku, another seat of 
government and site of Maui's largest taro farms. Moloka'i, the "bread basket" of all Hawai'i, 
and famed Kaho'olawe fishing grounds were easily accessible from Olowalu's shores. 
Olowalu people turned their natural resources and crafts into products and services to 
support fishing, farming and religious life: canoe building, paddle and tool carving, net and 
mat weaving, tapa making and printing. 

Ke Kai 0 Haui, the seas at Olowalu, were famed for fishing. Olowalu inshore waters 
were a rich source of octopus, turtle and manta ray. Beyond the Olowalu reef, the abundant 
fishing ground called Ka Mamali C'l'io stretches north from Ma' alaea to Ka Lae Klinounou at 



Honokapohau in Lahaina. West Maui families from as far north as Kahakuloa still fish these 
rich waters. Fishing families also drew sustenance from secret family fishing spots, called 
ko'a, where 'Au'Au Channel fish congregated in upwelling currents or around underwater 
hills. Fishermen sailed to these exact spots by lining up closely guarded triangulation points, 
such as rocks and shoreline features, superimposed on view lines of mountains, bays, coves 
or heavenly bodies. Tide, current, swell, moon phase, wind, cloud cover and kapu all 
influenced the timing, technique and variety of fish Hawaiian fishermen hunted each day. 

'0 Kalola Ke Ali'i Nui Wahine 0 Olowalu 

In Ruling Chiefs of Hawai'i Samuel M. Kamakau writes about a high ranking ali'i who 
lived at Olowalu, Kalola Pupukahonokawailani. Kalola was a daughter of King Kekaulike, 
ruler of both Maui and Hawai'i islands at the beginning of the eighteenth century. Kalola's 
brothers Kamehamehanui (an uncle of Kamehameha I) and Kauhi' aimokuakama fought each 
other for rule of Maui in 1738 when their father, Kekaulike, died. Many human remains found 
at Keka'a, Honokowai, and Honokahua are warriors who died in this great struggle. 

This Maui Ali'i Nui Wahine Kalola married Kalaniopu'u, ruling king of Hawai'i. 
Kalaniopu'u was a famous warrior, who fiercely fought against Maui, even though Kalola's 
brother Kamehamehanui was king of Maui. Kalola and Kalaniopu'u had two daughters, who 
carried the highest kapu rank of any ruling chiefs ever recorded: KalanikauiklkiIo 
Kalaniakua, who died young, and Keku'iapoiwa Liliha, the mother of Queen Keopuolani. 
With her brother Kamehamehanui, Kalola had one son named Klwala' 0, who became King 
Kalaniopu'u's official heir. Klwala'o and Kamehameha grew up as brothers when Kolola and 
Kalaniopu'u became honored hanai guardians of young Kamehameha 1. Klwala' 0 married his 
own sister Keku'iapoiwa Liliha and had one daughter, named Keopuolani, who was the 
highest kapu ali'i of her generation. Keopuolani, who was raised in Wailuku, Olowalu and 
Hamakua, was the sacred queen of Kamehameha I, and mother of Liholiho Kamehameha II, 
Kauikeaouli Kamehameha III and Princess N ahi' ena' ena. In 1786, Kamehameha killed 
Keopuolani's father Klwala'o in a battle called Moku'ohai, in the enduring civil wars on 
Hawai'i Island. 

After Kalaniopu'u died, Kalola took Maui Chief Ka' opuiki for her second husband. 
During a farmer's rebellion on Maui in 1786, tyrant Chief KUkeawe was killed at Kama'ole-i­
kau, near Palauea on Maui, and King Kahekili sent his oldest son, Kalanikupule, to restore 
order and serve as regent of Maui. Kalanikupule's aunt and uncle, Kalola and Ka' opuiki, 
were also sent to Maui to accompany the young ruler. Kalola's family accompanied her: two 
daughters, KalanikauioklkIlo Kalaniakua, and Kekuiapoiwa Liliha, and a granddaughter, 
Keopuolani. Kalanikupule's entourage included High Regent Kalanimoku, great warrior 
chiefs Kamohomoho and Kapakahili and Kalanikupule's brother Koalaukane. Kalola ruled 
the pu'uhonua of Olowalu and presided over Ka'iwaloa Heiau. However, her heiau of state 



was Hale Ki'i Heiau in Wailuku. This fact indicates the important spiritual, political and 
economic connection between 'lao and Olowalu. Kalola was still ruling at Olowalu in 1790 
when Simon Metcalf fired cannon on Honua'uJa and Olowalu. 

Several months after the massacre at Olowalu, Kalola watched the great Battle of 
Kepaniwai from a panoramic flat area in the back of 'lao Valley called Manienie. 
Kamehameha stormed Maui with over twenty thousand men, and after several battles Maui 
troops retreated to 'lao Valley. 'lao was not only a geographic stronghold; it was the burial 
place of Maui's ancient rulers, from twelfth century Kapawa to Kalanikuihonikamoku, who 
died in 1736. When the sacred valley was penetrated by Hawai'i warriors, Kalola, her family 
and seven high chiefs of Maui escaped through the pass to Olowalu, where they boarded 
canoes for Moloka'i and O'ahu. Kamehameha followed Kalola to Kalama'ula, Moloka'i, and 
asked for her granddaughter Keopuolani to be his queen. Kalola, who was sick and dying, 
agreed to give Kamehameha both Keopuolani and her mother Keku'iapoiwa Liliha, if he 
would allow the girls to stay at her deathbed until she passed. Kamehameha camped on 
Moloka'i until Kalola died, and returned to Kona with his high kapu queen, twelve-year-old 
Keopuolani. Kamakau wrote that Kalola of Olowalu was buried at Kalama'ula on Moloka'i at 
Kaluaikonahale, mauka of Kamehameha's coconut grove. 

The land where Kalola's kauhale stood in Olowalu is on Saffery land, near the Loko 0 

Kapaiki. Chief Makakehau was assigned by Kamehameha to manage Ukumehame and 
Olowalu, where he grazed cattle given to Kamehameha by Captain Vancouver. 

PU'uhonua 

Every activity in an ahupua' a was carried out within the context of a spiritual and 
cultural belief system that maintained harmony, balance and peace. Both seen and unseen life 
forms were nurtured and respected. 

Sometimes actions that disturbed this balance put family groups at odds or alienated a 
chief from his people. Recompense from the offending group was owed to the offended. To 
insure that feuding and revenge did not escalate, certain lands on each island were 
designated pu'uhonua, places of safety and refuge where persons fleeing for their lives might 
find sanctuary. Within the boundaries of Olowalu, those who broke a kapu, or committed a 
punishable offense, and all victims of feuds or wars found rest and opportunity to seek 
reconciliation. West Maui pu'uhonua lands were: Kukuipuka in Waihe' e, a taro patch in 
Kahakuloa, a small pa in Lahaina and Olowalu. In his History of Maui, M. Pogue of 
Lahainaluna Seminary wrote that the entire ahupua' a of Olowalu was pu'uhonua. The 
earliest written reference to sanctuary at Olowalu is in 1778, when Captain Cook weighed 
anchor at Kealakekua, Hawai'i, and a young Kamehameha courageously boarded his ship 
and sailed with him for two days. In the same year, a battle called Kakanilua arose between 
Kahekili, ruling chief of Maui and O'ahu, and Keawehano of Hawai'i. According to the last 



living ku' auhau genealogist, Solomon Lehuanui Kalaniomaiheuila Peleioholani, King 
Kahekili gave Hawai'i chiefs land at PU'uokapolei in Olowalu four days after he won 
Kakanilua. Despite civil wars, Olowalu was a place of peace. 

Today we are converting 74 acres of land in Olowalu Cultural Reserve to farming, 
fishing and tradtional cultural practices. Healing the land is a long process of reviving and 
honoring Olowalu's heritage of peace and sanctuary. We do it by following the ways and 
teachings of the kupuna of Olowalu. It is a daunting task, started by a few people of vision 
who pray for others to join the effort. After digging, weeding and harvesting fresh kalo, the 
bubbling waters of Olowalu Stream remind us of the importance of this Hawaiian sanctuary. 

Broken Faith 

At Honua'ula in 1790, a skiff and its watchman were taken from the American 
merchant ship Eleanora, and Captain Metcalf shot cannon at Honua'ula. Afterwards, 
Hawaiian traders he held on board revealed that the thieves fled to Olowalu for safety. The 
Eleanora sailed to Olowalu in pursuit. Ali'i Wahine Nui Kalola, who understood the gravity of 
guns aimed at her village, immediately proclaimed a "Mau'u Mae"(wilted grass) kapu, 
requiring all men to remain where they were (literally standing in one spot) for three days. 
The kapu effectively stopped all canoes from leaving shore, and she hoped this" cooling 
down" period would avoid confrontation. Despite Kalola's wise management, on the fourth 
day Simon Metcalf lured all trading canoes to one side of his brig and fired cannon filled with 
nails and scrap metal, killing over one hundred, and wounding another two hundred 
innocent Hawaiians. Aside from the horrific bloodshed, Metcalf's violation of the sanctity of 
Olowalu forever broke Hawaiians' faith in pu'uhonua. Restoring Olowalu Cultural Reserve is 
a foundation for bringing the concept of sanctuary back to Hawaiian culture and redeeming 
the powerful legacy of Olowalu as a functioning pu'uhonua. 

Bibliography 

Books 

Bartholomew, Gail and Bailey, Bren. Maui Remembers. Honolulu: Mutual 

Publishing, 1994 

Beckwith, Martha Warren. Hawaiian Mythology. Introduction by Katherine 

Luomala. Honolulu: University of Hawai'i Press, 1970 

Beckwith, Martha and Warren. The Kumulipo. (Public domain), 1951 

Buck, Sir Peter H. Arts and Crafts of Hawai'i. Bernice P. Bishop Museum Special Publication 45, 
Honolulu: Bishop Museum Press, 1957 



Chinen, Jon H. The Great Mahele, Hawai'i's Land Division of 1848. Honolulu: 

University of Hawai'i Press, 1958a 

Desha, S. L., translated by Francis N. Frazier. Kamehameha and His Warrior Kekuhaupio. 
Honolulu: Kamehameha Schools Press, 2000 

Ellis, William. Researches During a Residence of Nearly Eight Years in the Society and Sandwich 
Islands. New York: J. & J. Harper, 1853 

Fomander, Abraham. Ancient History of the Hawaiian People to the Times of Kamehameha I. 
Honolulu: Mutual Publishing, 1996 

Kamakau, S.M. Ka Po'e Kahiko. translated by Mary Kawena Pukui, arranged and edited by 
Dorothy Barrere, Honolulu. Bishop Museum Press, 1991 

Kamakau, S. M. Na Hana a Ka Po'e Kahiko. Edited by Dorothy Barrere. 

Translated from Ke Au Okoa by Mary Kawena Pukui. Bishop Museum 

Special Publication 61. Honolulu: Bishop Museum Press, 1976 

Kamakau, S. M. Ruling Chiefs of Hawai'i, revised edition. Honolulu: 

Kamehameha Schools Press, 1992 

Kirsch, Patrick Vinton. Feathered Gods and Fishhooks: An Introduction to Hawaiian Archeaology 
and Prehistory, Honolulu: University of Hawai'i Press, 1985 

MacDonald, G.A., Abbot, A. T., Peterson, F.L. Volcanoes and the Sea: The Geology of Hawai'i, 2nd 
ed. Honolulu: University of Hawai'i Press, 2004 

Malo, David. Hawaiian Antiquities. 2nd ed. Honolulu: Bishop Museum Press, 1974 

Moke, Manu et al. Dennis Kawaharada, ed. Hawaiian Fishing Traditions. 

Honolulu: Kalamakii Press, 1992 

Namakaokeahi, Benjamin K. The History of Kanalu Mo'oku'auhau 'Elua, Translated and Edited 
by Malcolm Naea Chun, Honolulu: First People's Productions, 2004 

Pukui, Mary Kawena and Elbert, Samuel H. Hawaiian Dictionary, rev. ed. 

Honolulu: University of Hawai'i Press, 1986 

Pukui, Mary Kawena. 'Olelo No'eau: Hawaiian Proverbs and Poetical Sayings. Honolulu: 
University of Hawai'i Press, 1983 

Pukui, Mary Kawena et al. Place Names ofHawai'i. Honolulu: University of Hawai'i Press, 
1974 

Rhoads, Samuel E. The Sky Tonight: A Guided Tour of the Stars over Hawai'i, revised ed., 
Honolulu: Bishop Museum Press, 2000 

Smith, Edward and Handy, Craighill and Elizabeth, with collaboration of 



Pukui, Mary Kawena. Native Planters in Old Hawai'i: Their Life, Lore, and Environment, rev. ed. 
Honolulu: Bishop Museum Press, 1991 

Sterling, Elspeth P. Sites of Maui. Honolulu: Bishop Museum Press, 1992 

Thrum,Thomas George. Hawaiian Folk Tales: A Collection of Native Legends, ed. 4. Chicago: 
Lakeside Press, AC. Mc Clurg & Co, 1907 

Ziegler, Alan C. Hawaiian Natural Histon), Evolution, Ecology and Evolution. University of 
Hawai'i Press, Honolulu: 2002 

Articles and Websites 

1. "Stories and Genealogy of Maui's Royalty."Maui Culture Website 
http:Uwww.mauiculture.net/mookuauhau/index.html Accessed September 2011. 

2. "Hawaiians as Navigators and Seamen." King, Samuel Wilder. 34th Annual 

Report of the Hawaiian Historical Society. pp 11-14, 1925. 

3. "Hana 'eke' eke i ka makani/Hiolo lua i ka pali 0 Leinaha" Mele of the manuscript collection 
of Helen Roberts MS SC Roberts 2.2, Bishop Museum Archives. 

4. "The Ancient Hawaiian History of Ho'okumu Ka Lani & Ho'okumu Ka Honua" by 
Solomon L.K. Peleioholani. Edited by Dean Pua Keko'olani. 
http://www.kekoolani.orglPages/1019%20Hookumukalani%20Hookumukahonua 
%20WEB/index.htmAccessed October, 2009. 

5. "The Colonization of the Pacific - A Genetic Trail." Edited by Adrian Hill and S.W. 
Serjeantson, 1989. pp 135, 162-163, 166-7. Oxford University Press 1989. 

6. "Melanesian origin of Polynesian Y chromosomes." Manfred Kayser, Silke Brauer, Gunter 
Weiss, Peter A Underhill, Lutz Roewer, Wulf Schiefenhi:ivel and Mark Stoneking, Current 
Biology, vol. 10, Issue 20, pp 1237-46. October 19, 2000. 

7. "Mu and the Menehune People" Sacred-Texts chapter XXIII "The Chiefs" 
http:Uwww.sacred-texts.comLpac/hm/hm25.htm Accessed February 2008 

8. "The Settlement of Polynesia Part 1" by Dennis Kawaharada 
http:lLpvs.kcc.hawaii.edu/rnigrationspartl.htrnI Accessed January 2008 

9. "The Settlement of Polynesia Part 2" by Dennis Kawaharada 
htt;p:Upvs.kcc.hawaii.edu/rnigrationspart2.htrnl January 2000 

10. "Voyaging and Interaction in Ancient East Polynesia" by Barry V. Rolett; Asian 
Perspectives: the Journal of Archaeology for Asia and the Pacific, Vol. 41, 2002 

11. "Hawaiiloa and Pa'ao Migrations" Hawaiian Mythology translated by Martha Beckwith, 
1940. source: http:Uwww.sacred-texts.com from htt;p://www.donch.comILULH/myths26.htm 
Accessed 3-29-11. 

12. "Orion head to toe" NASA photo October 23, 2010, http://www.crystalinks.com/orion.html 



Accessed September, 2011. 

13. "Demographic History of Oceania Inferred from Genome-wide Data," Wollenstein, 
Andreas et a!., Current Biology, VoI.20, issue 22,1983-1992,11 November 2010. 
http:Uwww.cell.com/current-biology/abstract/S0960-9822110)01343-6 Accessed September 
2001. 



APPENDIX F-l. 

Archaeological Literature 
Review 



An Archaeological Literature Review for the 
Olowalu Town Master Plan 

Olowalu and Ukumehame Ahupua'a 
Lahaina District, Maui Island 

TMK: [2] 4-8-003: 84,98, through 118, and 124 

O'ahu Office 
P.O. Box 1114 
Kailua, Hawai'i 96734 
Ph.: (808) 262-9972 
Fax: (808) 262-4950 

(DRAFT) 

Prepared for 

Olowalu Town, LLC. 

and 

Olowalu Ekolu, LLC. 

Prepared by 

Tanya L. Lee-Greig, M.A. 

and 

Hallett H. Hammatt, Ph.D. 

Cultural Surveys Hawai'i, Inc. 

Wailuku, Hawai'i 

(Job Code: OLOWALU 1) 

February 2012 

www.culturalsurveys.com 

Maui Office 
1860 Main Street 
Wailuku, Hawai'i 96793 
Ph: (808) 242-9882 
Fax: (808) 244-1994 



Cultural Surveys Hawai'i Job Code: OLOWALU I Management Summary 

Management Summary 

Reference An Archaeological Literature Review for the Olowalu Town Master 
Plan, Olowalu and Ukumehame Ahupua'a, Lahaina District, Maui 
Island, TMK: [2]4-8-003:84,98, through 118, and 124 

Date February 2012 (DRAFT) 

Project Number (s) CSH Job Code: OLOW ALU I 

Investigation Permit CSH completed the archaeological fieldwork under state 
Number archaeological permit No. 11-17 issued by State Historic Preservation 

DivisionlDepartment of Land and Natural Resources (SHPDIDLNR), 
per Hawai'i Administrative Rules (HAR) Chapter 13-13-282 

Project Location Olowalu Ahupua'a, Lahaina District, Maui Island, TMK: [2]4-8-003: 
multiple parcels 

Land Jurisdiction Private: Olowalu Town, LLC. and Olowalu Ekolu, LLC. 

Agencies State: Department of Land and Natural Resources/State Historic 
Preservation Division (SHPD) 

Project Description The Olowalu Town Master Plan seeks to combine conservation, 
agricultural, rural, and urban land uses to re-establish a small-scale and 
mixed-use community. Approximately 1,500 residential units, ranging 
from single-family to multi-family dwellings, are proposed with 
appropriate infrastructure to be built concurrently. 

Project Acreage Approximately 636 acres 

Area of Potential Based on available information, the proposed multi-use residential 
Effect (APE) and development will not impose adverse visual, auditory or other 
Survey Acreage environmental impact to any historic properties, including standing 

architecture, located on lands adjacent to the project area. Accordingly, 
the project's APE extends no further than the proposed 636-acre 
footprint of the Olowalu Town Master Plan. 

Historic This project will likely be subject to Hawai'i Revised Statutes (HRS) 
Preservation 6E-42 and Hawai'i Administrative Rules (HAR) Chapter 13-284. This 
Regulatory Context investigation does not fulfill the requirements of an archaeological 

inventory survey investigation (per HAR Chapter 13-276). This 
document is intended to facilitate the project's planning and historic 
preservation review compliance. Based on findings, cultural resource 
management recommendations are presented. 

An Archaeological Literature Review for the Olowalu Town Master Plan 

TMK (2) 4-8·003: multiple parcels 



Cultural Surveys Hawai'i Job Code: OLOWALU I Management Summary 

Fieldwork Effort 

Findings and 
Recommendations 

A project site orientation was conducted with Mr. Bill Frampton, Ms. 
Katherine Smith, and Tanya L. Lee-Greig, M.A. on January 24,2011. 
The archaeological field inspection for this study was conducted by 
archaeologist Tanya L. Lee-Greig, M.A. on January 28 and February 
8, 20 II under the general supervision of principle investigator Hallett 
H. Hammatt, PhD. 

The current condition of previously recorded historic properties is 
likely similar to what was recorded during the archaeological 
inventory surveys of the current project area (D. L. Fredericksen and 
Fredericksen 2000a, b). Results of the field inspection show that while 
the majority of the long-term preservation measures have been 
implemented for historic properties identified within the makai portion 
of the current project area, those for historic properties mauka have not 
been implemented at this time. 

Additional field observations resulted in the identification of four 
previously unrecorded historic properties within the current project 
area: one possible retaining wall (CSH-I); two surface scatters of 
cultural material (CSH-2 and CSH-3); and one historic plantation-era 
reservoir (CSH-4). Further GIS work also showed the presence of 
former kuleana parcels within the Olowalu Town development area 
indicating a potential for the presence of undocumented and 
historically significant subsurface cultural deposits. 

Continued consultation with the lineal and cultural descendants of 
Olowalu Ahupua'a, as well as all branches of the State Historic 
Preservation Division in the context of the recommendations presented 
in Section 4 Results of Field Inspection and Recommendations and 
implementation of all long-term preservation measures is advised. 
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Section 1 Introduction 

1.1 Project Background 
At the request of Olowalu Town, LLC. and Olowalu Ekolu, LLC., Cultural Surveys Hawai'i 

(CSH) conducted an archaeological literature review and brief field inspection for the Proposed 
Olowalu Town Master Plan Project. The location of the proposed project (hereafter referred to as 
the current project area) is bound by the Pacific Ocean to the west and lands currently under the 
jurisdiction of State of Hawai'i to the north, south and east at Olowalu and Ukumehame 
Ahupua'a, Lahaina District, Maui Island (TMK [2] 4-8-003:84, 98, through 118, and 124) 
(Figure I and Figure 2). 

The Olowalu Town Master Plan will serve as a guide for the establishment of a small-scale 
"mixed-use" community with land uses that will vary from urban neighborhood town centers to 
rural and agricultural areas within the 636.48-acre project area (Munekiyo & Hiraga 20 I 0:7 and 
Table 2). Overall, the master plan proposes the development of 1,500 residential units along with 
civic structures (educational facilities, community and cultural centers, and emergency worker 
facilities), park and gathering facilities, greenways, bikeways, and trails all of which would be 
constructed concurrently with the appropriate infrastructure over an approximate 10 year period 
(Munekiyo & Hiraga 20 I 0: I 0). 

Requisite archaeological inventory studies and the review and acceptance of subsequent 
historic preservation mitigation plans for the current project area were carried out between 
October 1998 and July 2002 culminating in seven separate documents (D. L. Fredericksen and 
Fredericksen 2000a, b; E. M. Fredericksen and Fredericksen 1999, 200 I; Olowalu Elua 
Associates 2001, 2002a, b) and related SHPD correspondence (Appendix B). The purpose of this 
study is to create a comprehensive reference document of the above mentioned resources and 
compile GIS data using both existing spatial data and GPS data collected during archaeological 
field inspection as a means to evaluate the current status and condition of previously identified 
significant historic properties. 

The project will likely be subject to Hawai'i Revised Statutes (HRS) 6E-42 and Hawai'i 
Administrative Rules (HAR) Chapter 13-284. This investigation does not fulfill the requirements 
of an archaeological inventory survey investigation (per HAR Chapter 13-276) and is only 
intended to facilitate the project's planning and historic preservation review compliance. Based 
on findings, cultural resource management recommendations are presented. 
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Figure 1. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing the 
location of the current project area in cross-hatch, privately owned parcels not included in the 
Olowalu Town Master Plan shaded in gray . 
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1.2 Scope of Work 
1. Background research to include study of historic preservation correspondence, previous 

archaeological inventory survey and/or monitoring reports, and historic property 
preservation and/or burial treatment and preservation plans to serve as the base line data. 

2. GIS work to provide a historic preservation overview in the context of the proposed 
project. 

3. Field visits of the project area limited to verification of previously identified site location 
data and implementation of mitigation measures. 

4. Preparation of a report to include the following: 
a. Results of the background research 
b. Maps/figures resulting from the GIS work (GIS data files/layers to be provided 

upon request), 
c. Updated information acquired through the limited field visits, 
d. A section presenting recommendations and/or findings. 

1.3 Environmental Setting 

1.3.1 Natural Environment 

The current project area is located on the broad alluvial plain of Olowalu Ahupua'a where the 
principle geologic features consists of the Olowalu Gulch and Stream. Other contributing 
physical features of the landscape include smaller stream systems and their resulting gulches 
along the northern and southern flanks of Olowalu Gulch. 

The general soils of the project area are of the Pulehu-Ewa-laucus Association and are largely 
dominated by the Pulehu Soil Series which comprises the majority of the alluvial fan ofOlowalu 
Ahupua'a. Other soils types include sediments associated with the Jaucus Series and Beaches 
that are found along the southern coastal reaches of the ahupua 'a, patches of soils that fall into 
the Kealia Series and Ewa Series occur mauka of Honoapi'ilani Highway, soils of the Wainee 
and Ewa Series comprises the southern flank of Olowalu Gulch, and rocky soils are found along 
the streambed of Olowalu Gulch (Figure 3). The Pulehu Soil Series consists of well-drained soils 
that developed in alluvium washed from basic igneous rock (Foote, et aI. 1972: 115). Pulehu clay 
loam, 0 to 3 percent slopes, consists of a surface layer of dark brown clay loam approximately 21 
inches thick that is underlaying by stratified loam, loamy sand, fine sandy loam and silt loam that 
is approximately 39 inches thick (Foote, et aI. 1972: 115-116). The permeability of this soil type 
is moderate with a slow runoff rate and slight erosion hazard. Low areas characterized by PsA 
soils can be subject to flooding (Foote, et aI. 1972: 116). Pulehu cobbly clay loam, 0 to 3 percent 
slopes (PtA), is similar to PsA soils except that it is cobbly. The underlying parent material 
consists of coarse, gravelly or sandy alluvium. Pulehu cobbly clay loam, 3 to 7 percent slopes 
(PtB), also has slow runoff with a slight erosion hazard. Pulehu silt loam, 0 to 3 percent slopes, 
(PpA) are also similar to PsA soils except that the texture is silt loam. At the time of the USDA 
soil survey, PtA and PtB soils were used for sugarcane cultivation and pasture, PsA soils 
included some acreage that was used for truck crops, and finally PpA soils were noted as used 
for house sites (Foote, et aI. 1972: 115, 116). 
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Beaches (BS) occur as sandy, gravelly, or cobbly areas that are derived from coral and 
seashells and are washed and rewashed by ocean waves (Foote, et al. 1972:28). In the case of the 
current project area however, beach sediments are dark in color as the sands are derived from 
from basalt and andesite parent material (Foote, et al. 1972:28). The USDA, at the time of the 
soil survey determined that soils associated with this series had no value for farming and were 
better suited for recreational use and resort development (Foote, et al. 1972:28). It should be 
noted that pre-contact human burial interments are commonly found in beach sand deposits. 
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The Jaucas Series consists of excessively drained, calcareous soils that are developed in wind 
and water deposited sand from coral and seashells and occur as narrow strips on coastal plains 
adjacent to the ocean (Foote, et al. 1972:48). Normally pale brown to very pale brown in color, 
within Olowalu Ahupua'a, the surface layer is dark brown as a result of the accumulation of 
organic matter and alluvium (Foote, et al. 1972:48). Jaucas sand, 0 to 15 percent slopes (JaC), is 
neutral to moderately alkaline throughout. Permeability of JaC soils is rapid and runoff is slow to 
very slow. The general erosion hazard is slight, but wind erosion poses a severe hazard where 
vegetation has been cleared. At the time of the USDA survey, JaC soils were used for pasture, 
sugarcane, truck crops, and urban development (Foote, et al. 1972:49). Like beach sand deposits, 
pre-contact human burial interments are commonly found in jaucas sand deposits. 

The Kealia Soil Series consists of rather poorly drained and poorly drained soils on coastal 
flats, and are geographically associated with Jaucas, Mala, and Pulehu soils. Kealia silt loam 
(KMW) is a poorly drained soil with a high salt content. Ponding often occurs in low areas after 
heavy rains and when the soil dries, salt crystals accumulate on the surface. This soil has an 
underlying brackish water table that fluctuates with the tides. As the occurrence of the KMW 
soils within the project area are near the coastline, it is important to note that the water table is 
nearer to the surface along the shoreline than in inland areas. Permeability of KMW soil is 
moderately rapid with a slow to very slow runoff. The hazard of water erosion is no more than 
slight, but the hazard of wind erosion is severe when the soil is dry and the surface layer 
becomes loose and fluffy (Foote, et al. 1972:67). At the time of the USDA survey, KMW soils 
were used only for wildlife habitat and occasional pasturage as the high salt content and 
poordrainage was not suitable for agriculture (Foote, et al. 1972:68). 

Wainee soils are generally well-drained soils that have developed on alluvial fans. Unlike the 
Pulehu Series, which is found in similar geologic environments throughout Maui County and on 
the island of O'ahu, Wainee soils are found only on Maui Island. Wainee extremely stony silty 
clay, 7 to 15 percent slopes (WyC) occur on smooth alluvial fans with a moderately rapid 
permeability rate and slow to medium run off rate. The erosion hazard is slight to moderate and 
stones cover three to 15 percent of the surface. At the time of the USDA soil survey, WyC soils 
were used primarily for sugarcane with small acreages used for pasture and home sites (Foote, et 
al. 1972: 134). 

The Ewa Soil Series is generally characterized by well-drained soils in basins and on alluvial 
fans that have developed in alluvium derived from basic igneous rock (Foote, et al. 1972:29). 
Ewa silty clay loam, 0 to 3 percent slopes (EeA) has very slow runoff rate and the erosion hazard 
is no more than slight. At the time of the USDA soil survey, EeA soils were used for sugarcane 
and homesites (Foote, et al. 1972:30). 

Finally, Rough, Broken and Stone Land (rRS) and Stony Alluvial Lands (rSM) characterizes 
the soils at the base of Olowalu Gulch and adjacent soils of Olowalu Streambed respectively. 
Rough, Broken and Stone Land (rRS) consists of very steep, stony gulches where the local relief 
is generally between 25 and 500 feet with soil material general less than 20 inches deep over 
saprolite or bedrock (Foote, et al. 1972: 119). Stony Alluvial Lands (rSM) soils consist primarily 
of stones, boulders, and silt deposited by streams along the bottoms of gulches and on alluvial 
fans (Foote, et al. 1972: 120). At the time of the USDA soil survey, rRS soils was used for 

An Archaeological Literature Review for the Olowalu Town Master Plan 7 

TMK (2) 4-8-003: multiple parcels 



Cultural Surveys Hawai'i Job Code: OLOWALU I Introduction 

pasture, wildlife habitat, and watershed (Foote, et al. 1972: 119) while rSM soils were suited to 
pasture in dry areas and woodland in wet areas (Foote, et al. 1972: 120). 

The average annual rainfall accumulation within the entire project area averages from 15 to 
20 inches (Giambelluca and Schroeder 1998:56) per year, with the heaviest rainfall occurring 
during the winter months (December through February) and little to no rainfall during the 
summer months (June through August) (Giambelluca and Schroeder 1998:56). This pattern of 
rainfall and low annual precipitation rate may have once sustained a lowland, dry shrubland and 
grassland native ecosystem (Pratt and Gon 1998) with some wetland environments in areas of the 
Kealia soil type. The landscape and watershed of the project area, however, has been heavily 
modified by sugarcane cultivation and supporting irrigation development from the early historic 
period up until modern times, with only small stands of native plants remaining. The current 
vegetation consists of thick kiawe (Prosopis pallida), klu (Acacia jarnesiana), koa haole 
(Leucaena leucocephala), australian salt bush (Atriplex semibaccata), and pickleweed (Batis 
maritime) adjacent to the Honoapi'i1ani Highway, as well as, small stands of niu (Cocos 
nucifera), kou (Cordia sebestena), and other introduced plant species. Inland of the highway the 
natural environment is dominated by fallow sugar cane fields with vegetation that can be 
characterized as grasslands and shrublands (Figure 4). 

1.3.2 Built Environment 

The most prominent feature of the modern built environment within the current project area 
consists of the two-lane Honoapi'ilani Highway. Other features include residential homes and 
associated infrastructure both mauka and makai of the Honoapi' i1ani Highway, the Olowalu 
General Store, and unimproved cane haul access roads (Figure 4). 
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Figure 4. Aerial photo showing the built and natmal environment of the current project area (Coastal 
Geology Group 2007) 
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Section 2 Methods 

2.1 Field Methods 
A project site orientation, consisting of a cursory walk through of the current project area 

with, Mr. Bill Frampton representing Olowalu Town, LLC. and Olowalu Ekolu, LLC., Mrs. 
Katherine Smith, and archaeologist Tanya L. Lee-Greig, M.A. was conducted on January 24, 
2011. Follow up archaeological field inspections were conducted by archaeologist Tanya L. Lee­
Greig, M.A. on January 28 and February 8, 2011 under the general supervision of principle 
investigator Hallett H. Hammatt, Ph.D. The approximate locations of historic properties as 
determined through GIS processing (see Section 2.3 GIS Methods below) were loaded onto an 
Archer Datalogger as waypoints for use with the Trimble ProXH GPS unit. Historic properties 
that were re-identified were photographed in both single shot and panorama modes; where 
present, interpretive sign and protective fencing locations, as well as historic property corners 
where recorded location data of historic properties appeared inconsistent with field inspection 
ground findings, were shot in with the Trimble ProXH GPS unit. 

2.2 Document Review 
Research venues included the library of the State Historic Preservation Division of the 

Department of Land and Natural Resources, the UH System Library at Maui Community 
College, the Survey Office of the Department of Accounting and General Services, and the 
archives of the Hale Pa'i at Lahainaluna High School. 

2.3 GIS Methods 
Previous archaeology study area, site location maps, historic maps and AutoCAD files were 

georeferenced in relation to Maui Island TMK shapefile and portions of the Olowalu Quadrangle 
(1992) 7.5-minute USGS topographic quadrangles using known points and ArcView 9.3. All 
topographic maps presented herein were created using ArcView 9.3 and TOPO! ©2003 National 
Geographic Maps, All Rights Reserved. The project area boundary depicted on historic maps, as 
well as, previously identified archaeological site locations included as a part of this report should 
be considered approximate and used for reference information only. 
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Section 3 Historic Preservation Efforts within the Current 
Project Area 

3.1 Summary of Previous Archaeological Research within the Current 
Project Area 

In 1916, John F. Stokes of the Bishop Museum performed the first systematic reconnaissance 
of monumental, pre-contact architecture as a part of an archaeological reconnaissance of heiau 
on Maui Island. At Olowalu, Stokes recorded Kaiwaloa Heiau with the following notation: 

... on a hill near power line. Large, walled heiau in fair condition. Many graves 
inside. (Stokes 1916:5) 

Between 1928 and 1929 Winslow Walker, also of the Bishop Museum, conducted an island­
wide systematic archaeological survey that built upon the initial work carried out by Stokes. Like 
Stokes, the primary focus of the Walker Survey, was on the identification of monumental 
architecture and ceremonial structures in the form of heiau (temples) and ko 'a (shrines). At 
Olowalu Walker re-identified Kaiwaloa Heiau and recorded a smaller unnamed heiau below the 
ditch. The following descriptive information from Walker's survey (1931) for both heiau, with a 
notable variation in the spelling of the name from Kaiwaloa (Stokes 1916:5) to Kawaialoa 
(Walker 1931: 1 08) and Kawailoa (Walker 1931: 109 map illustration), is offered below: 

Table I. Walker Sites within Olowalu Ahupua'a, adapted from Walker (1931) 

Walker 
Name Location Description 

Site 

4 Kawaialoa Heiau On the rising ground Measures approximately 156' by 110'. The walls range in 

Kawailoa Heiau south of Kilea Hill thickness from 8 Yz feet on the west to 12 feet on the 
above the ditch south and east where it is composed of two terraces. The 

highest part is 10 feet high. The north wall is lower and 
ranges from 5 to 6 feet thick. Several low terraces and 
enclosures are found inside. The low platforms in the 
western part are probably graves of recent date. The 
entrance evidently was the north. At a point on the west 
wall and at two points on the south wall are piles of 
stones cone-shaped whose use or purpose could not be 
determined. Rough red vesicular basalt is the material 
used in the heiau construction and no coral is found. Nor 
artifacts were found there. 

5 Unknown In the cane lands Measures 40 x 60 feet but all interior structures have been 
below the ditch destroyed. 

While Walker was primarily concerned with the identification of ceremonial sites, he made 
survey notations of house and village sites within the regions that he visited. At Olowalu, Walker 
corroborated the later observation of Handy and Handy (1991) regarding the prominence of 10 'i 
agriculture and permanent habitation within Olowalu Ahupua'a by noting that: 

Terraces for the cultivation of taro were seen on West Maui in the vicinity of ... 
Lahaina, Olowalu, and Ukumehame (Walker 1931 :71): 
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Above Mrs. Naho'oikaika's house are evidences of old taro patches and house 
sites. The site of the ancient ditch bringing down water from Olowalu Gulch is 
now used for the modern ditch supplying the cane fields. At the edge of a house 
platform measuring 15 x 28 feet, is a large flat stone of red basalt used as a 
papamu for the game of konane. It has 9 rows of holes liz inch deep, and 12-15 
holes in a row (Walker 1931 :77). 

In 1973 the Depat1ment of Land and Natural Resources, State Parks Division conducted a 
similar island-wide archaeological survey, as a follow-up to Winslow Walker's study. As a result 
of the 1973 survey, Kaiwaloa/Kawaialoa Heiau was thoroughly documented and the site was 
given State Inventory of Historic Property (SIHP) number 50-50-08-00004 (Connolly 1973a) 
(Appendix A). While an attempt to re-identify Walker Site 5 (50-50-08-00005) was made at this 
time, it was concluded that the heiau was destroyed by sugar cane cultivation (Hawai'i 
Department of Land and Natural Resources State Historic Preservation Division 1974). Other 
historic properties that were identified during the State sponsored survey included the Olowalu 
Petroglyph Complex (50-50-08-01200 and -01200) (Connolly 1973b), features associated with 
the Olowalu Mill District (50-50-08-01602) (Wright 1974a), and the Olowalu Stone Church at 
Mopua (50-50-08-01603) (Wright 1974b) (Appendix A). 

Robins and others (1994) conducted an archaeological inventory survey of a power 
transmission line from Ma'alaea to Lahaina within the upper reaches of the current project area 
(Figure 5). During the survey 34 sites and site complexes were identified throughout their project 
corridor. The archaeological sites that were identified consisted of a wide range of formal pre­
contact site types that included agricultural features characteristic of intensive non-irrigated 
agriculture, temporary and permanent habitation sites, major heiau and shrine sites, a travel 
route, a marker site, possible human burials, historic ranching walls, in addition to, irrigation 
canals, flumes and a possible railroad bed associated with large-scale, historic sugarcane 
cultivation. The traditional Hawaiian sites that were identified during the survey, however, were 
clustered in the Ukumehame and Launiupoko valley regions, with more isolated pre-contact 
historic properties located near Kaua'ula Stream and in the upland alluvial plains ofUkumehame 
Ahupua'a. Within Olowalu Ahupua'a, two historic properties (50-50-08-03172 and -03180) 
primarily associated with the historic sugar industry were identified adjacent to the Olowalu 
Stream (Robins, et al. 1994:37 and 83). The scarcity of traditional Hawaiian sites within the 
project corridor as it crossed the Olowalu valley area was attributed to the destructive nature of 
large-scale cane agriculture that encompassed nearly all of Olowalu lands within the project 
corridor (Robins, et al. 1994:99). 
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Figure 5. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing the 
locations of previous archaeological studies within the current project area. 
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Specific to the current project area, a phased inventory survey which resulted in the 
production of two reports under separate cover, was conducted by Xamanek Researches along a 
section makai ofHonoapi'ilani Highway (Phase I - approximately 73-acres) (D. L. Fredericksen 
and Fredericksen 2000a) and a section mauka of Honoapi'ilani Highway (Phase 2 -
approximately 662-acres) (D. L. Fredericksen and Fredericksen 2000b) for an overall 735-acre 
project area (Figure 5). Both sections of the project area were covered by cultivated sugarcane 
lands at the time of the archaeological inventory survey. Seven historic properties consisting of 
pre-contact and early post-contact traditional Hawaiian habitation and burial sites, as well as, 
historic era features associated with commercial sugar cane cultivation and government 
infrastructure were identified within the makai section of the makai section of the current project 
area (D. L. Fredericksen and Fredericksen 2000a) (SHPD LOG NO: 24957; DOC. NO: 000RC39 
- see also Appendix B). Six of these historic properties were newly identified (50-50-08-4693 
through -4698 and -4822) while one, the Olowalu Mill District (50-50-08-01602), was 
previously recorded during the State of Hawaii sponsored inventory survey (see Section 3.2 
Table 2 for summary historic property information). 

A total of 31 sites, both pre-contact and historic, were identified within the mauka portion of 
the current project area (D. L. Fredericksen and Fredericksen 2000b) (SHPD: LOG NO: 25237; 
DOC. NO: 0004RCIO - see also Appendix B). Three historic properties were previously 
identified and recorded (50-50-08-00004, -01200, -01201 and -01603) while 27 were newly 
identified (50-50-08-04699 through -04721, -04758, and -04820 through -04823) (see Section 
3.2 Table 2 for summary historic property information). Pre-contact sites recorded in the mauka 
section include habitation sites (walls, enclosures, and rock shelters), ceremonial and religious 
sites (heiau and burials), and agricultural sites (terraces and modified outcrops); as well as, rock 
art features. Historic era properties identified within the mauka study were associated with the 
sugar industry and subsequent historic era settlement of the area. These features include the 
remnants of a church, a cemetery, and sites related to historic agriculture. Radio carbon dates 
from four rockshelters and a permanent habitation site (D. L. Fredericksen and Fredericksen 
2000b:66) indicates that settlement ofOlowalu Ahupua'a was chronologically established during 
the middle of the time period that Kirch (I 985:Figure 239) identifies as the "Expansion Period" 
(A.D. 1100-1650). Throughout this 550-year time span, the Hawaiian population expanded to 
several hundred thousand; economic production intensified through the development of large 
irrigation works and dryland field systems as well as aquaculture methods and new fishing 
technology; and social and political organization became highly stratified (Kirch 1985:303-306). 

Archaeological monitoring for the installation of a septic tank within an approximate 1.3 acre 
project area along the coastal boundary of the current project area was carried out by Xamanek 
Researches (E. M. Fredericksen 2003) (Figure 5). While no significant historic properties were 
identified within a subsurface context, the excavation did encounter coastal sand deposits. As 
sensitive historic properties are often found in these types of environments, continued 
archaeological monitoring within adjacent areas was recommended and approved (SHPD LOG 
NO: 2003.0954; DOC. NO: 0306MK31 - see also Appendix B). 

An archaeological field inspection of a residential parcel (TMK [2] 4-8-004:010) within the 
current project area (Figure 5) was carried out by CRM Solutions Hawai'i (Conte 2007) (SHPD 
LOG NO: 2008.0957; DOC. NO: 0802TDI6-- Appendix B). The field inspection resulted in no 
new or previously recorded historic properties being identified. It was further noted that the 
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property had been previously grubbed and graded on several occasions and, due to proposed 
method of dwelling construction (post and pier over imported fill), no further archaeological 
work was recommended. 

Finally, following the large brush fires of 2007, Scientific Consultant Services was contracted 
by the current project applicant to conduct a field inspection of approximately 500-acres that had 
been cleared by fire (Shefcheck and Dega 2007). One new historic property, consisting of 
agricultural terraces, was identified during the course of the field inspection. Due to the 
horizontal proximity and morphological similarities of these terraces to Feature B of previously 
recorded SIHP 50-50-08-04708, the newly identified historic property was designated as Feature 
C of Site -04708. Additionally, two historic properties (SIHP 50-50-08-04758 and -01200) were 
noted as adversely impacted by the fire. Several headstones of Site -04758, historic Awalua 
Cemetery, had cracked and spa lied as a result of the heat of the fire. Similarly, thermal damage 
was also noted at Site -01200, the Olowalu Petroglyph Complex, where smoke damage and 
spalling of some of the petroglyphs panels were noted. 

3.2 Historic Properties Identified within the Current Project Area 
A total of 41 historic properties, some consisting of multiple features, were identified and 

recorded during previous archaeological studies within the current project area (Connolly 1973a; 
D. L. Fredericksen and Fredericksen 2000a, b; Robins, et al. 1994; Shefcheck and Dega 2007; 
Stokes 1916; Walker 1931). The following section provides a summary of all known historic 
properties that have been identified along with recommended significance evaluations by the 
recording archaeologists (Table 2 and Figure 6). 

The State Department of Land and Natural Resources (DLNR) Chapter 13-284, Hawai'i 
Administrative Rules (HAR), entitled "Rules Governing Procedures for Historic Preservation 
Review to Comment on Section 6E-42, Hawai'i Revised Statutes (HRS), Projects," Chapter 13-
284-6, entitled "Evaluation of Significance", states that once a historic property is identified, an 
assessment of significance shall occur (Department of Land and Natural Resources 2002b: 12). 
To be significant, a historic property shall possess integrity of location, design, setting, materials, 
workmanship, feeling, and association and shall meet one or more of the following criteria 
(Department of Land and Natural Resources 2002b:12- 13): 

I. Criterion "a". Be associated with events that have made a significant contribution to broad 
patterns of our history; 

2. Criterion "b". Be associated with the lives of persons significant in our past; 

3. Criterion "c". Embody the distinctive characteristics of a type, period, or method of 
construction, or represent the work of a master, or possesses high artistic values; 

4. Criterion "d". Have yielded, or is likely to yield, information important for research on 
prehistory or history; or 

5. Criterion "e". Have an important value to the native Hawaiian people or to another ethnic 
group of the State due to associations with cultural practices once carried out, or still 
carried out, at the property or due to associations with traditional beliefs, events, or oral 
accounts-these associations being important to the groups' history and cultural identity. 
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Table 2. Summary of Historic Properties Identified and Recorded within the Current Project Area (SIHP Prefix 50-50-80- ), see also Figure 6 

SIHPNo FormlilType " ..••••. ,. ProbabIeF.unction Age' Significance Brief Description . .< 
00004') 4 Heiau Ceremonial P C,D,E Site consists of " ... [L ]arge walled heiau ... 156 x 110 feet..." interior 

(KaiwaloaiKawaialoa features include: " ... terraces and encJosures ... graves ... piles of stones 
Heiau) cone-shaped 

01200' Olowalu Petroglyph Rock Art P C,O,E Petroglyph panels (2): Area I ~ minimum of37 petroglyphs, Area 2 ~ 
Complex minimum of 31 petroglyphs. Some are badly vandalized; Shefcheck 

and Dega (2007) noted fire damage. 

01201 6 Rock Shelter Temporary P D Rock shelter associated with Area 1 ofSIHP -01200 
Habitation 

0160278 Olowalu Mill District HabitationIMiIIl H A,D Historic District: structures, sugar mill, wharf, manager's house. 
Wharf 

-

IP=Pre-contact: H=Historic; U=Undetermined (used where the archaeological report indicated a "?" in age determination) 

2 Stokes, John F. G. 
1916 Maui Heiau. December 1916. (typeset notes). Unpublished Bernice Pauahi Bishop Museum, Honolulu, HI. 

3 Walker, Winslow M. 

1931 Archaeology of Maui. Manuscript. Bernice Pauahi Bishop Museum. Honolulu, HI. 

4 Connolly, Robert D. III 

1973a 50-50-08-00004 Kawaialoa Heiau. Hawaii Register of Historic Places Archaeological Forms. Hawai'j Department of Land and Natural Resources State Historic 
Preservation Division. Kapolei, HI 

1973b 50-50-08-01200 Olowalu Petroglyphs. Hawaii Register of Historic Places Archaeological Forms. Hawai'i Department of Land and Natural Resources State 
Historic Preservation Division. Kapolei, HI 

6 Fredericksen, Demaris L. and Erik M. Fredericksen 
2000b Archaeological Inventory Survey of Mauka Portion o/Olowalu Development Parcel Phase 2, Olowalu Ahupua 'a, Lahaina District, Maui Island ([MK 4-8-3: 10). 
Prepared for Olowalu Etua Associates. Kahului, Maui. Xamanek Researches. Pukalani, HI 

7 Wright, J.e. 
1974a 50-50-08-01602 Olowalu Mill District. Hawaii Register of Historic Places Archaeological Forms. Hawai'i Department of Land and Natural Resources State 

Historic Preservation Division. Kapolei, HI 

1\ Fredericksen, Demaris L. and Erik M. Fredericksen 
2000a Archaeological Inventory Survey of Makai Portion (Phase 1) of Olowalu Development Parcel, Olowalu Ahupua 'a, Lahaina District, Maui Island ([MK 4-8-
3:por.5). Prepared for Olowalu Elua Associates. Kahului, HI. Xamanek Researches. Pukalani, ill 
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··SIHPN6'·. F~rinal Type . ..< Probable Function Age' Significance ; .. :Srief Des~ripti()11 ; ... 
. 

. ...... ; ...... .. 

. ;.. . 

01603' Lanakila Hawaiian Church/Cemetery H D,E Historic church and graveyard. 
Protestant Church 

03172 106 Concrete Irrigation Agriculture H D Site consists of a historic irrigation ditch constructed of cement and! 
Ditch boulders. ; 

03180 106 Historic Cattle Wall Ranching H D Site consists of a wall located on west side of Olowalu Stream; 234 x 
.85 x 1.45m; an alternative interpretation of function was as an 
ahupua 'a boundary wall. 

04693' Burial Complex Burial P D,E Site consists of 6 in situ burials ranging from .05 to .80-.85cmbs; 
burials 1 thru 5 were articulated, burial 6 interpreted as scattered 

04694' L-Shape Habitation P D Site consists of an L-shape wall, 10m long (E/W) and 9.5m long (N/S) • 
x 1.2 m wide x 0.3-0.6m high; located on Hekili Point. 

04695' Waillterrace Erosion Control H D Site consists of retaining wall segment. lOx 4.5 x 1.1 m 

04696' Old Government Road Transportation H D Site consists of an old road segment that follows a traditional trail, 
100m long x 15m wide;; located IS-18m northeast of SIHP -4695. 

04697' Subsurface Cultural Habitation U D Site consists of a possible historic dog burial, possibly associated with 
Deposit nearby kuleana house lots; and a subsurface cultural deposit, 6 x 3-4 x 

.12m deep. 

046988 Subsurface Cultural Habitation P D Site consists of subsurface cultural deposit, 35 x 50m (depth and 
Deposit thickness not provided). 

046996 Habitation Complex Habitation/Buriall U D,E Habitation Complex located along S-SE side of ridge: 8 rock shelters 
Possible Boundary (Features A-H) with one containing a probable burials (Feature D); and 

a modified outcrop (Feature J), 12.6 x 0.8 x 0.75m; overall site 
complex dimensions = 155 x 30m. 

--

'J Wright, J.e. 
1974b 50-50-08-01603 Olowalu Stone Church Ruins. Hawaii Register of Historic Places Archaeological Fonns. Hawai'i Department of Land and Natural Resources 
State Historic Preservation Division. Kapolei, HI 

to Robins, Jennifer J, William H. Folk and Hallett H. HammaU 

1994 An Archaeological Inventory Survey of an ApprOXimately 14.7 Mile Proposed Transmission Line, from Ma 'alaea to Lahaina. Maui, Hawai'i. Prepared for Dames 
& Moore. Cultural Surveys Hawai'i Inc. Kailua, HI 
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SIHPNo F'°l"lUaI Type. Probable Function ~gel Significance Brief Description .. ... .... ' .. ' ... , .......... . 

047006 Habitation Complex HabitationlUndetermi P 0 Habitation Complex: 7 rockshelters: (Features A and C-I); one C-shape 
ned (Feature B), 1.7 x 2 x O.Sm; and a wall segment (Feature J), 2.3 x 0.8 x 

O.7m; overall site complex dimensions = 55 x 40m. 

04701 6 Possible Ko'a Ceremonial P D,E Site consists ofa platform, 15 x 11 x O.3m and paved area; overall site 
area = 33 x 27m. 

047026 L-Shape Boundary H 0 Site consists of L-shape wall, 47 x .75 x l.2m; 6 x 0.75 x L2m and an 
inactive historic concreted ditch. 

04703 6 Complex Boundary U 0 Site complex consisting of features of an indeterminate age: 
enclosure/alignment/uprights (Feature A), 4 x 3 x O.7m; wall remnant 
(Feature B), 5.5 x 0.65 x 0.65m; alignment (Feature C), 3 x I x .6m; 
overall site complex dimensions = 30 x 8m. 

047046 Habitation Complex Habitation P C,D,E Habitation Complex: 27 individual petroglyphs (Feature A). 14 x 
w/Petroglyphs 3.6m; terraces (Features B-G), 8.5 x 4 x 0.75m to 2.3 x 2.4 x .8m; 

overall site complex dimension = 61 x 23m. 

047056 Rock Shelters Temporary P 0 Site consists of2 rock shelters: Feature A, 4.5 x 1.75 x 2m; Feature B, 
Habitation 2.5 x 1.3 x .9m. 

047066 Rock Shelter Temporary P 0 Rock shelter: 4.25 x 2.25 x 1.25m; located on west side of Olowalu 
Habitation Stream. 

047076 Wall and Mound Marker/ Burial U D,E Two features: wall or alignment (Feature A), 77 x 3.5 x .8m high; and 
a rock mound (Feature B), 5 x 2.7 x .85m; overall site dimensions = 77 
x5.5m. 

04708611 Platform and Terrace Agriculture! P D,E Agricultural Complex: terrace/platform (Feature A), 19 x 8 x 2.6m; 
Complex Ceremonial terrace complex (Feature B), 40 x 22m; terrace complex (Feature C ll

); 

overall site complex dimensions = 62 x 23m. 

04709' Historic Hydro- Historic Agriculture H C,D Site consists of foundation that formerly supported a hydro-electric 
Electric Plant plant measuring 29 x 23m. 

-

II Shefcheck, Donna and Michael F. Dega 

2007 Letter Report: Field Inspection of Previously Identified Sites within a Burned Area (Approximately 500-acres of a Total 660 Acres) in Olowalu Ahupua 'a, 
Lahaina District, Island of Maui {TMK: 4-8-3: 10 por.]. Prepared for Olowalu Town, LLC. Wailuku, HI. Scientific Constultant Services, Inc. Honolulu, HI 

An Archaeologica1 Literature Review for the Olowalu Town Master Plan 18 

TMK (2) 4-8-003: multiple parcels 



Cultural Surveys Hawai'i Job Code: OLOW ALU I Historic Preservation Efforts within the Current Project Area 

S1:IIPN~ . 'Formal Type pr~l>abl¢Fu\lctiol.l . Agel Significance Brief Description ... .......< ............ . < .. i 
04710' Habitation Complex AgriculturelBurial P D,E Habitation Complex: terrace wi enclosure (L-shape alignment) 

(Feature A), 14.5 x 9 x .9m; four terraces (Features Band F-G); two 
enclosures (Features C and D); and an oval alignment indicating a 
possible burial (Feature E), 2.1 x 1.5 x 0.3m 

04711' Alignment and Agriculture P D Site consists of2 features: alignment (Feature A), 5.5 x 2 x 0.6m; and a 
Terrace terrace (Feature B), 3.2 x 3.5 x O.5m; overall site dimension = 16 x 6m. 

04712' Terrace and Mound AgriculturelBurial P D,E Site consists of2 features: terrace and rock pile (Feature A), 14 x 3 x 
Um; modified outcrop (Feature B), 1.8 x 0.8 x 0.6m; overall site 
dimensions = 30 x 6m. 

04713' Rock Shelter Temporary P D Site consists of rock shelter, 6 x 3.5 x 2.4m; located on east slope of 
Habitation Pu'u Ki\ea. 

04714' Rock Shelter Temporary P D Site consists of rock shelter, 2 x 2.4 x O.7m; located on northwest side 
Habitation ofPu'u Kilea. 

04715' Cemetery Burial PIH D,E Site consists of cemetery containing minimum of 33 graves; located on 
the summit ofPu"u Kilea; overall site dimensions = 38 x 20m. 

04716' Terrace and Wall BoundarylHabitation P D Site consists of 2 features: terrace/platfonn (Feature A), 5 x 3.5 x 
2.3m; wall (Feature B), 22 x I x 1m. 

04717' Retaining Walls Historic Agriculture H D Site consists of 5 retaining wall segments: Feature A, 15 x 4 x 2.6m; 
Feature B, 25 x 2.5 x 2.9m; Feature C, 20 x 2.7 x 0.9m; Feature D, 51 
x 33 x 13m; and Feature E; 12 x 1.8m. 

0471836 Heiau Complex Ceremonial P C,D,E Site is believed to be the "unnamed heiau" identified by Walker 1931 
(SIHP 50-50-08-00005, see also Section 3.1 Summary of Previous 
Archaeological Research within the Current Project Area) and 
documented as destroyed during the 1973 inventory (Hawai'i 
Department of Land and Natural Resources State Historic Preservation 
Division 1974); Complex consists of 3 features: an enclosure (Feature 
A), 12 x 6 x O.7m; and two burials (Features B and C); overall site 
complex dimensions = 21 x 12 x 0.7m. 

04719' Rock Wall Boundary H D Site consists of a dry-stacked wall, 8 x 0.8 x O.9m. 

04720' Retaining Wall Transportation H D Site consists of a retaining wall. 
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SIHPNo }?o(lllal Type·· .. ,' '~r()bable Functi()n Age'. .sigl1ificance BriefDescripti!,11 ....... " .... ' ..... .. i .. . ... 

04721 6 Rectangular Platform Habitation H D Site consists of a small rectangular platform with a retaining wall on 
the western side. Historic era artifacts found. 

04758' Historic Cemetery Burial H D,E Site is historic Awalua Cemetery containing a minimum of 60 graves, 
80 x 30m; Shefcheck and Dega (2007) noted fire damage to some of 
the headstones. 

048206 Surface Scatter Burials P D,E Surface scatter of human skeletal remains; overall site area: 100m sq; 
Human Skeletal located in cane field; no indication of an in situ burial.. 
Remains 

04821 6 Surface Scatter Burial P D,E Surface scatter of human skeletal remains; overall site area: 50-60m sq; 
Human Skeletal no indication of an in situ burial.. 
Remains 

048226 Kaloko 0 Kapa'iki Pond P D Site consists of probable fishpond sediments; located between 
Pond? shoreline and Olowalu Subdivision in eastern section of Olowalu 

Subdivision. 

048236 Marsh/Lagoon, Lagoon P D Site consists of gleyed deposits. 
Olowalu 

-- .. _--
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Figure 6. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing the locations of historic properties within the current project area. 
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3.3 Mitigation Recommendations and Preservation Commitments for 
Documented Historic Properties within the Current Project Area 

The final mitigation and preservation recommendations for the 41 historic properties 
documented within the current project area were initially presented in the archaeological 
inventory studies conducted by Xamanek Researches (D. L. Fredericksen and Fredericksen 
2000a, b). Continued archaeological monitoring was recommended in the eastern near shore 
areas of the makai or Phase I portion of the current project area (D. L. Fredericksen and 
Fredericksen 2000b:57); as well as, at the former location of SIHP 50-50-08-04820 and -04821 
where human skeletal remains were identified on the surface in a secondary context (see Figure 
6). 

Preservation recommendations were followed up with preservation plans for historic 
properties that did not include features associated with human burials for both the makai and 
mauka portions of the current project area (Olowalu Elua Associates 2001, 2002a) (SHPD LOG 
NOS: 27621 and 29336; DOC NOS: 0105MK20 and 29336 respectively -- see also Appendix B) 
and burial treatment and preservations plans for historic properties containing both known and 
possible human burials (E. M. Fredericksen and Fredericksen 1999, 2001). The following 
sections provide an outline of the activities that require archaeological monitoring in the 
designated shoreline monitoring area (Section 3.3.1), a summary of historic properties 
considered either "no longer significant" or where "no further work" was recommended (Section 
3.3.2); and a summary of preservation commitments as outlined in the accepted preservation 
plans (Section 3.3.3) (Figure 7 and Figure 8). 
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Figure 7. Portion of the 7.5-minute USGS topographic map. Olowalu Quadrangle (1992) showing preservation commitments for historic properties within the current project area. privately owned parcels not included in the Olowalu Town Master 
Plan shaded in gray. 
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3.3.1 Monitoring Requirements 

Monitoring plans for future work within a designated near shore area along the eastern 
shoreline (Figure 9) and SIHP -04820 and -04821 were produced by Olowalu Elua Associates, 
LLC (2001 :Appendix B; 2002b) and approved by SHPD (SHPD LOG NOS: 27285 and 30376; 
DOC NO: 0 I 03MK08 and 0207MK II respectively-- see also Appendix B). 

\ \ 
OlOWALU UAUKA pflOfl'ERlY 
, \ \ 

\ 

EXHIBIT MAP 
SHOWING 

EASTERN SHORELINE MONITORING AREA 
AT OLOWALU, LAHAINA, MAUl, HAWAll 

Figure 9. Map of eastern shoreline of the current project area showing the area of required archaeological 
monitoring in cross-hatch, privately owned parcels not included in the Olowalu Town Master 
Plan shaded in gray (Olowalu Elua Associates 2001 :Appendix C). 

According to the accepted monitoring plan for the eastern shoreline area within the current 
project area, the following activities within the designated area (see Figure 9) would require on­
site archaeological monitoring (Olowalu Elua Associates 200 I :Appendix B, p.B-!): 

I. Subdivision development and improvements: 

a. Trenching; 

b. Roadwork; 

c. Grading; and 

d. Landscape work 

2. Development and improvements for private residence: 

a. Trenching for footings; 

b. Trenching for foundations; 

c. Trenching for utilities below 2' from current grade; and 

An Archaeological Literature Review for the Olowalu Town 
Master Plan 
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d. Grading below 2' from current grade 

With respect to the the former location of SIHP -04820 and -04821, any sub-surface activity 
including but not limited to the following activities would require on-site archaeological 
monitoring (Olowalu Elua Associates 2002b:3): 

1. Trenching; 

2. Grading; 

3. Landscape work; and 

4. Any building improvements. 

3.3.2 Historic Properties with No Further Work Recommended 

Of the historic properties documented within the current project area, 10 were determined to 
be "no longer significant" and therefore carried a recommendation of "no further work" while 2 
were relocated from their recorded location to Awalua Cemetery (50-50-08-04758). The 
following table (Table 3) provides a list of historic properties that were either recommended for 
no further work or moved: 

Table 3. Summary of Historic Properties that are No Longer Significant (SIHP Prefix 50-50-80-) 

12 Fredericksen, Demaris L. and Erik M. Fredericksen 

13 

2000b Archaeological Inventory Survey of Mauka Portion of Olowalu Development Parcel Phase 2, Olowalu 
Ahupua'a, Lahaina District, Maui Island (TMK 4·8-3:10). Prepared for Olowalu Elua Associates. Kahului, Maui. 
Xarnanek Researches. Pukalani, HI 
Table 4 (p.73) 

2000a Archaeological Inventory Survey of Makai Portion (Phase I) of Olowalu Development Parcel, Olowalu 
Ahupua 'a, Lahaina District, Maui Island (TMK 4.8-3:por.5). Prepared for Olowalu Elua Associates. Kahului, m. 
Xarnanek Researches. Pukalani, HI 
(p.5S) 
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4820" Burials 
- continued 

4821" Burial 

3.3.3 Historic Properties with Preservation Commitments 

Originally, three historic properties (SIHP -04701, -04716, -04823) along with individual 
features from two historic properties (SIHP -04700 Features B, J and SIHP -04707 Feature A) 
were intended for archaeological data recovery (D. L. Fredericksen and Fredericksen 
2000b:Table 4). Olowalu Elua Associates, however, decided to preserve SIHPs -04700, -04701 
and -04823 while reserving the option for data recovery at SIHP -04823, a gleyed soil deposit, by 
a future landowner (Olowalu Elua Associates 2002a:8, footnote). Additionally, the presence of 
SIHPs -04707and -04716 within the Olowalu Cultural Reserve resulted in a modification to the 
mitigation recommendations from data recovery to preservation in its entirety (Olowalu Elua 
Associates 2002a). Therefore, all significant historic properties were to be preserved. 

The State Department of Land and Natural Resources (DLNR) Chapter 13-277, Hawai'i 
Administrative Rules (HAR), entitled "Rules Governing Requirements for Archaeological Site 
Preservation and Development," lists the following forms of preservation for historic properties 
(Department of Land and Natural Resources 2002a) 

1. Avoidance and protection (conservation); 

2. Stabilization; 

3. Rehabilitation; 

4. Restoration; 

5. Reconstruction; 

6. Interpretation - where information about a historic property is presented to the public; 
or 

7. Appropriate cultural use. 

Of the 29 historic properties currently under preservation commitments, 10 are intended for 
preservation through avoidance and protection (conservation) and 17 are intended for 
interpretative preservation. It was unclear, however, what the intended form of preservation for 
SIHP -01200 and -0120 I would be. The following table (Table 4) summarizes the preservation 
measures for each of the 29 historic properties: 

14 Fredericksen, Erik M. and Demaris L. Fredericksen 
200 I Preservation Plan for Human Remains, Burials, and Probable and Possible Burial Features Contained on 
the Olowalu Mauka Project Area, Olowalu Ahupua 'a, Lahaina District, Island of Maui (FMK: 4w8w3: 10). Prepared for 
Olowalu Elua Associates, LLC. Kahului, Maui. Xamanek Researches. Pukalani, HI 
Footnote !O (p.8) 
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Table 4. Summary of Historic Properties and Associated Preservation Measures within the Current Project Area (historic properties shaded in green 
located within the boundaries of the Olowalu Cultural Reserve; SIHP Prefix 50-50-80-) 

I 

SIll£> ...• FormaIType'... . l'robitble . • Buffer .......•... .Btiffer ...•. Signage15 
NO. .. I1urtctioJ1· .. , (ft) ...•.. i. ·M~ .. kers. ........ . .... 

00004" Heiau Ceremonial 100 Yes Yes 
(KaiwaloaIKawaialoa 
Heiau) 

I 

0120017 Olowalu Petroglyph Habitation 30 No Yes 
Complex . 

01201 17 Rock Shelter Temporary 
Habitation . 

01602 18 Olowalu Mill Habitation! 30 No Yes 
Mill/Wharf 

01603 16 Lanakila Hawaiian Church! 0 Yes Yes 
Protestant Church Cemetery 
Site 

0317217 Concrete Irrigation Agriculture 0 No. 
.. 

No 
Ditch 

15 See respective preservation plans for signage wording and detailed interpretive requirements 

!6 Fredericksen, Erik M. and Demaris L. Fredericksen 

Preservation Comment15 . • ,. . .. ·.·c i· .•• 
Type15 . .. . ... • • . ... . i . .• ,........:> . , ......... 
Interpretive Viewing platform overlooking the heiau for 

the general public, pedestrian access to the 
heiau interior restricted to Native Hawaiian 
traditional cultural practices(pp.1 0-11); 
Buffer markers to consist of a native hedge 
and boulders (p.ll) 

Undetermined Site extent makes permanent buffer markers 
difficult 

Undetermined To be preserved within SIHP -01200 buffer 
area 

Interpretive Site extent makes permanent buffer markers 
difficult; Signage will include a plot map of 
the preservation area (Appendix A: A-I) 

Conservation Buffer is the original church boundary; 
native hedge, boulder alignment or other 
appropriate buffer marker (p.14) 

Conservation Preservation as an operating water system; 
appears to be located outside the boundaries 

2001 Preservation Plan/or Human Remains, Burials, and Probable and Possible Burial Features Contained on the Olowalu Mauka Project Area, Olowalu Ahupua'a, 
Lahaina District, Island 0/ Malli (TMK: 4-8~3: /0), Prepared for Olowalu Elua Associates, LLC. Kahului, Maui. Xamanek Researches. Pukalani, HI 

17 Olowalu Eloa Associates, LLC. 

2002a Archaeological Preservation Plan, Mauka Portion (Phase 2), Olowalu Ahupua'a, Lahaina District, Maul Island, TMK 4-8~3:IO, 50-82; TMK 4-8-4: 11-16. 
Olowalu Elua Associates, LLC. Kahului, HI 

(p.9) 
18 2001 Archaeological Mitigation & Preservation Plan, Makai Portion (Phase I), Olowalu Ahupua'a, Lahaina District, Maui Island, TMK 4-8-3: I, 3, 4, 5, 6, 33, 41-49, 

83 & 84. Olowalu Elua Associates, LLC. Kahului, HI 

Table I 
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SIHP F'lll'malType Probable I{uffer.·.· ..•.• . Buffer Signage~~ . Preservation Comment" ....... •......... •. . ...... 
NO·> .......... . Function < (ft) . .. 

Markers I· ............. TYpe" .. •·•• ............ . .... . .................................. ...... 
of the current project area 

04693" Burial Complex Burial see Yes Yes Conservation Buffer: vertical buffer of 10-15 em of clean 
comment sand followed by 10 em of cinder or 

penneable gravel. Boundary will be marked 
with a hedge. Landscaping of the 
preservation area to ensure long-term 
integrity utilizing drip irrigation and shallow 
irrigation lines. 

04694" L-Shape Habitation 10 Yes Yes Interpretive Preservation within the beach reserve; 
Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags (Horcajo 2002) (SHPD 
DOC NO: 0204MK20 - see Appendix B). 

04697" Subsurface Cultural Habitation IO Yes Yes Interpretive Boundary to be marked with pre-cased 
Deposit concrete blocks and hard plastic 

identification tags (Horcajo 2002) (SHPD 
DOC NO: 0204MK20 - see Appendix B). 

04698" Subsurface Cultural Habitation 0 No Yes Interpretive Surface currently used as a beach access; 
Deposit Location to be included with interpretive 

signage for -01602 (Appendix A: A-I) 

0469916 Habitation Complex Habitation/ 30 Yes Yes Conservation Recommended sealing Feature Dl6 (p. 14); 
17 Burial! Boundary to be marked with pre-cased 

Boundary? concrete blocks and hard plastic 
identification tags l7 (p. II) 

04700 17 Habitation Complex Habitation 15 Yes Yes Interpretive Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags(p. II) 

04701 17 Possible Ko'a Ceremonial 15 Yes Yes Interpretive Boundary to be marked with pre-cased 

19 Fredericksen, Erik M. and Demaris L. Fredericksen 

1999 Archaeological Preservation Plan for Burial Ground on the Makai Project Area, Site 50-50-08-4693, Olowalu Ahupua 'a, Lahaina District, Island of Maui 
([MK: 4-8-3:Por. 5). Prepared for Olowalu Elua Associates, LLC. Kahului, MauL Xamanek Researches. Pukalani, HI 
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SIlJ1> ..... ,' F'ormall'yp~;ji;." ~t6ba~l~ 
NO., ....... .:FunctlOn 

0470417 I Habitation Complex I Habitation 
w/Petroglyphs 

04705 17 1 Rock Shelters 1 Temporary 
Habitation 

0470617 I Rock Shelter I Temporary 
-Habitation 

0470716 Wall and Mound Marker/ Burial 
17 

0470817 Platform and Terrace Agriculture/ 

.. . Complex Ceremonial 

0470917 Historic Hydro, Historic 
Electric),lant '. Agriculture 

04710" '1 Habitation Complex Agriculture! 
Burial 

'. '.' . I .' 
0471216 I Terrace and Mound' 
17 " ,-

Agriculture/ 

13urial .... '. 
0471317 I Rock Shelter 

.... 
Temporary 

' .. . ' ' .. ' ................... Habitation 
1 .' . 

0471417 Rock Shelter . •.•. > Temporary .' Habit~tion . 
. .... . . ..' 

0471516 
. Cemetery Burial I . '" ' ......... . .. .... . 

Buffer 
(ft) 

1

15 

1
15 

1

15 

15 

0 

30 

30 

15 
• 

15 

..... 

30 
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'.p. , .. resi)rvation .·1 .. ·.(:;. ,.;mmentl5., ... ·•· . Typel5 .". ...• '. :'. 

I Interpretive 

Interpretive 

Interpretive 

Conservation 

Interpretive 

Conservation 

Interpretive 

Conservation 

. 

Interpretive 
. 

. 

Interpretive 

Conservation 
I . .' 

concrete blocks and hard plastic 
identification tags(p. 11) I Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags (p. 11) 

Boundary to be marked with pre~cased 
concrete blocks and hard plastic 
identification tags(p. 11) 

Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags (p. 11) 

Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags 17 (p. 11) 

Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags (p. 11) 

Preservation as an operating water system 

Trail leading to a viewing platform 
overlooking the site complex for the general 
public 

Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags l

' (p. 11) 

Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags(p. 11) 

Boundary to be marked with pre-cased 
concrete blocks and hard plastic 
identification tags(p. 11) 

Landscape buffer; improved gate at the base 
of the old access road (p.16) 
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SIllY, J?~rmaLType i Probable < Bllffer ...... Buffer/ Signage" Pteservation CommentlSi' . ,;: . ....... 
NO!' ,> ... 

'" FnitctiOli •.••.••.•... (ft) .......•••.••.. ,MarkerS, . ..... '.: TYpe
is 

." • 
. .. , .. :..... ", .... .... 

0471617 Terrace and Wall Boundary! 15 Yes Yes Interpretive Boundary to be marked with pre-cased 
Habitation concrete blocks and hard plastic 

identification tags(p. II) 

04718 16 Heiau Complex Ceremonial 100 Yes Yes Interpretive Cinder path leading to a viewing platform 
overlooking the heiau for the general public 
(p.13); interior restricted to Native Hawaiian 
traditional cultural practices(p.12); Buffer 
markers to consist of a native hedge and/or 
boulders (p.13); design and implement 
drainage measures to divert runoff (p.13) 

04758 16 Historic Cemetery Burial 60 Yes Yes Conservation Buffer markers to consist ofa native hedge 
andlor boulders or other form of demarcation 
as approved by SHPD and the MUBe; 
design and implement drainage measures to 
divert runoff (p.13); 

04822" Kaloko 0 Kapa'iki Pond 0 No Yes Interpretive Bound by existing roads and maintained as a 
Pond? drainage basin by the State of Hawaii 

04823" Marsh/Lagoon, Lagoon IS No No Conservation Originally intended for data recovery (D. L. 
Olowalu Fredericksen and Fredericksen 2000b:Table 

4); Olowalu Elua Associates, LLC opted to 
preserve the site with the caveat that data 
recovery was to be the responsibility of the 
landowner . 

. 

An Archaeological Literature Review for the Olowalu Town Master Plan 31 

1MK (2) 4-8.Q03: multiple parcels 



Cultural Surveys Hawai'i Job Code: OLOWALU I Historic Preservation Efforts within the Current Project Area 

3.3.3.1 Interim Protection Measures 
Interim protection measures are implemented to protect significant historic properties and 

their buffers during construction activities (Department of Land and Natural Resources 2002a:3-
4). For each historic property under long term preservation commitments (see Table 4) the 
following interim, or short term, preservation measures must be carried out during construction 
activities within 100 feet of the historic property (E. M. Fredericksen and Fredericksen 2001:9-
10; Olowalu Elua Associates 200 I :Appendix A, p. A-I; 2002a: I 0): 

I. Temporary fencing demarcating the edge of the buffer; 

2. Flush cutting of non-native trees within the preservation areas should vegetation 
clearing be required; 

3. Notification to SHPD in writing that interim protection measures are in place; and 

4. Notification to construction crews, both written and verbal, of the following items 
concerning nearby historic properties: 

a. The location of the site; 

b. A description of the designated buffer zone; and 

c. Avoidance instruction with an emphasis of the caution needed when working 
near these sites. 

3.3.3.2 Long Term Preservation Measures 
Long term preservation measures shall follow the appropriate Secretary of the Interior's 

Standards for Historic Preservation Projects and include the following (Department of Land and 
Natural Resources 2002a:4): 

I. Maintenance measures to be followed; 

2. Methods for clearing vegetation; 

3. The manner in which litter is controlled; 

4. Access to the site and possible use of the site for cultural practices, if appropriate; 

5. Approaches to interpret and inform the public about the site, if appropriate; 

6. Permanent marked markers, if appropriate; 

7. If appropriate, provisions to address potential future impacts and site stability; and 

8. Provisions for reasonable monitoring of site integrity by the person or agency, and 
SHPD inspection to assure compliance. 

For details on the long term preservation measures for each historic property refer to Table 4 
for a brief summary and the respective preservation plans for both the makai lands (south­
southwest of the current alignment of Honoapi'ilani Highway) and mauka lands (north-northeast 
of the current alignment of Honoapi'ilani Highway) portions of the current project area. 
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Section 4 Results of Field Inspection and Recommendations 
The field inspection for this study was focused on re-visiting previously recorded historic 

properties within the Olowalu Town Master Plan APE that may be directly or indirectly affected 
by ground altering activities associated with construction and development. Therefore, the 
historic properties that were re-visited were limited to those properties located along the foothills 
and alluvial fan that comprises the topography of the current project area (Table 5 and Figure 
10). Historic properties located within the Olowalu Cultural Reserve (OCR) as it encompasses 
Olowalu Valley were not examined at this time. The objectives of the field inspection were as 
follows: I. Document the current condition of each historic property; 2. Verify location 
information; and 3. Discern if either interim or long-term preservation measures, as outlined in 
the accepted archaeological mitigation and preservation plans (see also Sections 3.3), have been 
implemented. The following section details the results of the field inspection. The information 
gathered will be used in an effort to understand the next steps in the planning progression with 
respect to the proposed project and the historic preservation review process. 

Table 5. Re-visted Historic Properties for the Current Study (SIHP Prefix 50-50-80). 

.lSlli~~V· I' "" 
.' ..•.•• : ............ ; .••.. ;< ........... J ..••..•. :~ ...•.•. :,' •• /1/ 1'!.I'r~ ~ 

-0004 Heiau (KaiwaloaIKawaialoa Heiau) Ceremonial 

-1602 Olowahl Mill ' ""au 
-1603 I.anak;!a Hawaiian Protestant Church Site Church/Cemetery 

-4693 Burial Complex Burial 

-4694 1 ,-Shane 

-4697 . r"lt",al Deposit H, 

-4698 Subsurface Cultural Deposit Habitation 

-4699 1 , (:, ,I, Habil I Ronnoary? 

-4700 Hahitation Complex Habitation 
-4701 Possible Ko'a Ceremonial 

-4712 I errace and Mound IlRu,;a! 

-4715 • J (PU'llKilea '!) Burial 

-4718 Heiau Complex Ceremonial 
_475820 Historic Cemetery (Awalua Burial 

-4822 Kaloko a Pond? Pond 

-4823 21 Marsh/Lagoon, Olowalu Lagoon 

20 Not revisited at this time due to access difficulties 

21 Not included in this field inspection due to the subsurface depth (0.6 to 1.2 m below surface) and nature (gleyed soils) of 
this deposit 
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Figure 10. Portion of the 7.S-minute USGS topographic map, Olowalu Quadrangle (1992) showing approximate historic property locations within the current project area with site identification labels for re-visited historic properties called out. 
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Overall ground visibility ranged from fair to poor. General vegetation in the areas that were 
re-visited consisted of a dense growth of kiawe (Prosopis pallida), opiuma (Pithecellobium 
dulce) and haole koa (Leucaena leucocephala) along the coastal portions, non-native head high 
grasses and dense kiawe, haole koa, opiuma, and klu (Acacia farnesiana) at the lower inland 
elevations, and open pasture and scrub lands consisting of ankle to knee high natal redtop 
(Melinis repens), buffelgrass (Cenchrusciliaris) and other non-native grasses ,vith kiawe 
saplings at the mid-elevations. Commonly observed ground disturbance appeared to be 
associated with landscaping, sugar cane operations, camp ground improvements at Camp 
Olowalu (formerly known as Camp PECUSA). Extensive ground alteration associated with fire 
break construction during the last wildfire was also observed along the west-northwest base of 
the northernmost ridge of the project area. 

4.1 Previously Recorded Historic Properties 

4.1.1 SIHP 50-50-08-0004 (Kaiwaloa/Kawaialoa Heiau) 

4.1.1.1 Current Condition 

While the enclosing walls and interior area of KaiwaloalKawaialoa Heiau (SllIP 50-50-08-
0004) are overgrmVll with haole koa, klu, and buffel grass, the overall structural condition of this 
historic property ranges from fair to good (Figure 11). Within the 100 ft preservation buffer, 
however, there appears to have been some encroachment as dozer push, greenwaste, and 
christmas palms (Adonidia merrillii) were noted within and on the buffer boundruy (Figure 12 
through Figure 14). 

Figure 11. SIHP 50-50-08-0004. View to north. 
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Figure 12. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing SIHP 50-50-08-0004 location and 100 ft 
preservation buffer boundary in gray in relation to remnant temporary fence, Christmas Palms, and green waste push. 
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Figure 13. Pushpile and green waste within the 100' preservation buffer. View to northeast. 

Figure 14. SIHP 50-50-08-0004 access, green waste in the foreground, left offrame; Christmas Palms 
lining the preservation buffer bOlmdary beginning at third and fourth palm in the middle 
ground, right offrame; SIHP -0004 in the backgrowld, center of frame. Overall view to 
northwest. 
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4.1.1.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

A remnant portion of orange temporary fencing was observed approximately 10m (32 ft) 
from the southeastern boundary line and within the 100' preservation boundary for this historic 
property (Figure 15, see also Figure 13) the mauka portion of which had fallen and been 
displaced. Temporary fencing along the nOltheastern and southwestern buffer boundruy was not 
observed. As the southern ridge of Olowalu Gulch delineates the northwestern boundary of the 
preservation area buffer, the placement of temporary fencing was not expected at this location. 

Figure 15. Remnant temporary fencing at SIHP 50-50-08-0004. View to north-northwest. 

Long-TeIm Preservation Measures 

Surrounded by the Olowalu Maulca Subdivision, current access to this historic property is via 
Kala'i Place through a gated entry constructed by a private landowner and along an unimproved 
gravel road (Figure 16, see also Figure 14). Long-teIm preservation measures for SIHP -0004 as 
outlined in the accepted preservation plan included the following (E. M. Fredericksen and 
Fredericksen 2001): 

Buffer (ft) 100 
Buffer Markers 
Signage22 

Preservation Type 
Comment 

Yes 
Yes 
Interpretive 
Pathway or foot trail, viewing platfoIm overlooking the 
heiau for the general public, pedestrian access to the heiau 

22 See respective preservation plans for signage wording and detailed interpretive requirements 
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interior restricted to Native Hawaiian traditional cultural 
practices (pp.IO-II); Buffer markers to consist of a native 
hedge and boulders (p.II) 

While the long-term preservation measures as indicated above had not been implemented at the 
time of this field inspection, the landowners have been in preliminary talks with the families of 
Olowalu and caretakers of this heiau regarding planning and design of the required presenTation 
elements. 

Figure 16. Access entry to SlliP 50-50-08-0004.View to north-northwest. 

4.1.1.3 Recommendations 

Based on the above findings the following recommendations are presented: 

• Hand clearing of vegetation growing within the architectural features of SIHP -0004 to 
prevent root displacement and maintain structural integrity. 

• Additional community consultation with the lineal and cultural descendants of 
Olowalu Ahupua' a, as well as the designated caretakers of this heiau and OCR 
regarding the layout and design of both the pathway and viewing platform; as well as 
plant type for the native hedge to serve as the buffer boundaty 

• Implementation of the long-term preservation measures following consultation and 
design development for the preservation area. 

• Re-establishment of temporary orange fencing at the buffer boundary in the interim 
and removal of any green waste within the presenTation area. 
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• Notice to the lando\vner who shares the northernmost boundary of the presenTation 
area regarding the removal of the built features located at the access entrance, as well 
as the green waste and palms that encroach on the buffer boundary. 

4.1.2 SIHP 50-50-08-1602 (Olowalu Mill Complex) 

4.1.2.1 Current Condition 

Sll-IP 50-50-08-1602 borders the lands covered by the proposed Olowalu To\Vll Master Plan 
(see Figure 7) and consists of the structural remnants of the Olowalu Mill Complex and Wharf 
(Figure 17 through Figure 19). The current condition of this historic property is likely similar to 
that of the 1998-1999 archaeological inventory survey field work (D. L. Fredericksen and 
Fredericksen 2000a:47-50). Vegetation within the interior pOliion of the preservation area 
consisted of a stand of mature kiawe trees, non-native grasses, and low-lying shrubs. Shoreline 
improvements within the preservation area included well maintained and manicured landscaping; 
as well as, a commemorative bench dedicated to the memory ofMr. Alfredo Sarian. 

4.1. 2.2 Implemented Jt..1itigation and Preservation lvleasures 

Interim Preservation Measures 

As the long-term preservation measures for Sll-IP -1602 have been implemented, interim 
preservation measures were not needed at this historic property. 

Long-Term Preservation Measures 

Current access to this historic property is via a beach access road off of Honoapi'ilani 
Highway and along an unimproved dirt road (Figure 20). Long-term preservation measures for 
Sll-IP -1602 as outlined in the accepted archaeologocial preservation plan included the following 
(Olowalu EluaAssociates 2001): 

Buffer(fQ 30 
Buffer Markers No 
Signage 
Preservation Type 
Comment 

Yes 
Interpretive 
Site extent makes permanent buffer markers difficult; 
Signage will include a plot map of the preservation area 
(Olowalu Elua Associates 200l:Appendix A: A-I) 

At the time of the field inspection, the required signage for Sll-IP -1602 (Olowalu Mill Complex) 
was in place and located near the makai end of beach acces trail (Figure 21 and Figure 22). 

4.1.2.3 Recommendations 

As the long-term preservation measures have been implemented no further historic 
preservation work is recommended. 
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Figure 17. SIHP 50-50-08-1602, Olowalu Mill remnant. View to north. Figure 18. SIHP 50-50-08-1602, Olowalu Mill remnant. View to south. 

Figure 19. Panorama of SIHP 50-50-08-1602, Olowalu Wharf. View from left to right -southwest-west. 
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Figure 20. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing SIHP 
50-50-08-1602 preservation area, SIHP 50-50-08-4698, and interpretive sign location. 

Figure 21. SIHP 50-50-08-1602, interpretive sign location. View to northeast. 
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Figure 22. Close up of SIHP 50-50-08-1602 interpretive sign showing inclusion of a diagram of the 
complex features as specified in the preservation plan. 

4.1.3 SIHP 50-50-08-1603 (Lanakila Historic Church) 

4.1.3.1 Current Condition 

SIHP 50-50-08-1603 consists of both the original stone hale pule, or sanctuary, as well as an 
associated graveyard with marked burials to the west of the hale pule (borderd by lands covered 
by the proposed Olowalu Master Plan) and unmarked grave plots in former cane lands that were 
once propeliy of the church to n011h and within lands covered by the proposed Olowalu Town 
Master Pland (D. L. Fredericksen and Fredericksen 2000b:57) (see also Figure 7). With the 
exception of the placement of a cross in the former location of the altar, the current condition of 
the hale pule and western graveyard is likely similar to what it had been during the inventory 
survey of the mauka project area (D. L. Fredericksen and Fredericksen 2000b). While recent 
rains have caused increased vegetation growth within the sanctuaIY and the immediate 
surrounding area (Figure 23), the grounds of the church proper are continuously maintained with 
cleared paths leading to the sanctuary (Figure 24). A cursory inspection of the former church 
parcel north of the sanctuary showed the area covered in a dense growth of opiuma trees and 
grasses with a barbed wire fence currently running along the modem mauka boundary of the 
church lot (Figure 25). 
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Figure 23. SIHP 50-50-08-1603, interior of hale pule. View to north. 

Figure 24. Overall view of SIHP -1603. View to northeast. 
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~_~Former Church 
Lot 

Figure 25. Area mauka of the stone church sanctuary, former church lot where wunarked grave plots were 
identified to the left of frame. 

4.1 .3.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures demarcating the northern (mauka) preservation area were 
observed. 

Long-Term Preservation Measures 

Current access to this historic property is via an old cane haul road directly adjacent and 
mauka of Honoapi ' ilani Highway. Long-term preservation measures for SIHP -1603 as outlined 
in the accepted burial preservation plan included the following (E. M. Fredericksen and 
Fredericksen 2001): 

ButTer (ft) 0 
ButTer Markers 
Signage 
Type 
Comment 

Yes 
Yes 
Conservation 
Buffer is the original church boundary; native hedge, 
boulder alignment or other appropriate buffer marker 
(p.14). 

While the grounds of the church are well maintained, at the time of the field inspection the 
interpretive signage and hedge demarcating the boundary of the preservation area directly mauka 
of SIHP -1603 was not observed. 
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4.133 Recommendations 

Based on the above findings the following recommendations are presented: 

• Land survey of the preservation area maulm of the hale pule and establishment of 
temporary orange fencing along the boundary for visibility. 

• Additional community consultation with the lineal and cultural descendants of 
Olowalu Ahupua'a and designated caretakers of the church grounds regarding the 
placement of either a native hedge or boulder alignment as permanent preservation 
area boundary markers; as well as the propriety of signage denoting the presence of 
the preservation area. 

• Implementation of the long-term preservation measures, as worked out through 
consultation, for the mauka portion of the preservation area that falls within the 
current proj ect area. 

4.1.4 SIHP 50-50-08-4693 

4.1.4.1 Current Condition 

Currently, the preservation area for SIHP 50-50-08-4693, a pre-contact burial ground (D. L. 
Fredericksen and Fredericksen 2000a:27-34), is heavily overgrown with kiawe and non-native 
grasses (Figure 26). Earthen berms, from what appears to have been a result of dozer push, were 
observed within the preservation area while a makeshift shower facility for campers is located 
directly adjacent to the eastern preservation area boundary (Figure 28). Finally, campground 
encroachement into the burial preserve area, as it is depicted on the survey CAD drawing, was 
observed and confirmed through GPS location of Camp Areas 10 and 15 with the Trimble 
ProXH GPS Lmit at the time of the field inspection(see also Figure 28). As of this writing 
however, the campsites have since been dismantled and the areas blocked from general access 
with the placement ofkiawe log barriers. 

4.1.4.2 Implemented Mitigation and Preservation lvfeasures 

Interim Preservation Measures 

Not Applicable 
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Figure 26. SlHP 50-50-08-4693, preservation area. View to northwest. 
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Figure 27. Camp Olowalu outdoor shower facility . View to northwest. Figure 28. Portion of the 7.5-minute USGS topographic map. Olowalu Quadrangle (1992) showing the preservation area 
for SHIP 50-50-08-4693 in relation to the earthen berm (shown as both a solid and dotted red line within the 
preservation area), shower facility, previous location of former camp sites, and sign location. 
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Figure 29. Close up of identifying sign for SIHP 50-50-08-4693. 

Long-TeIID Preservation Measures 

Current access to this historic property is through both the beach reserve and road that 
services the Camp Olowalu campground off of Honoapi 'ilani Highway. Long-term preservation 
measures for SIHP -4693 as outlined in the accepted burial treatment and preservation plan 
included the following (E. M. Fredericksen and Fredeticksen 1999): 

Buffer (ft) 
Buffer Markers 
Signage 
Preservation Type 
Comment 

See comment 
Yes 
Yes 
Conservation 
Vertical buffer of 10-15 cm of clean sand followed by 10 
cm of cinder or peIIDeable gravel and a thin layer of top 
soil. Boundary will be marked with a hedge. Landscaping 
of the preservation area to ensure long-term integrity 
utilizing drip irrigation and shallow irrigation lines. 

At the time of the field inspection, the required signage for SIHP -4693 was in place and 
located near the northeastern comer of the preservation area (Figure 29, see also Figure 26). 
Client records and photographs show that the placement of the vertical buffer had been carried 
by September 2000, along with the planting of naupaka (Scaevola sp.) (Figure 30) and the 
setting of a large boulder alignment to mark the preservation boundary (Figure 31) in accordand 
with the burial preservation plan. The current field inspection identified the boulder markers 
along the south and west buffer boundary, however, the naupaka planted in 2000 was no longer 
present. Drip irrigation lines for landscaping, as called for in the burial preservation plan, were 
also observed within the preserve area; however, regular landscaping maintenance of the 
preseravation interior and naupaka boundary hedge appears to have been discontinued. 
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Figure 30. Sign age for SIHP 50-50-08-4693 showing preservation measures carried out in 2000, view to 
west (photo courtesy ofOlowalu Town, LLC.) 

Figure 3l. Preservation measures, 2000, view to south (photo courtesy of Olowalu Town, LLC.) 

4.1.4.3 Recommendations 

Based on the above findings the following recommendations are presented: 

• Clarification and land survey of the preservation area boundary in relation to 
encroaching features from adjacent land uses and establishment of temporary orange 
fencing along the boundary for visibility . 
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• Consultation with the Camp Olowalu regarding the feasibility of re-Iocating the 
shower facility on the boundary of the presenTation area (see also Figure 28). 

• Re-establishment of the naupaka hedge that served as the permanent preservation area 
boundary marker and regular maintenance of the hedge to prevent future 
encroachment from heavy recreational use of the coastal environs immediately 
adjacent to this historic property. 

• Removal of invasive non-native trees and re-establishment of the native vegetation 
called for in the preservation plan within the interior and establishment of regular 
landscaping maintenance. 

4.1.5 SIHP 50-50-08-4694 

4.1.5.1 Current Condition 

The condition of SlHP 50-50-08-4694, an L-Shaped habitation enclosure (Figure 32), ranges 
from fair to poor and is likely similar to that of the original archaeological inventory survey (D. 
L. Fredericksen and Fredericksen 2000a:34-35). While some recent vegetation clearing and 
maintenance was evident in the immediate vicinity of the enclosure at the time of the field 
inspection (Figure 33 and Figure 34), the preservation area for SIHP 50-50-08-4694 was largely 
dominated by mature kiawe trees and opiuma followed by new growth of non-native grasses and 
kiawe saplings. 

Figure 32. SIHP 50-50-08-4698, view to east. 
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Figure 33. SIHP 50-50-08-4694, showing recent clearing event. View to north. 

4. J. 5.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures were observed. 

Long-Term Preservation Measures 

Current access to this historic property is via the beach reserve. Long-term preservation 
measures for SIHP -4694 as outlined in the accepted archaeological preservation plan included 
the following (Olowalu Elua Associates 2001): 

Buffer(f~ 10 
Buffer Markers 
Signage 
Preservation Type 
Comment 

Yes 
Yes 
Interpretive 
Preservation within the beach reserve; Boundary to be 
marked with pre-cased concrete blocks and hard plastic 
identification tags (Horcajo 2002) (SHPD DOC NO: 
0204MK20 - see Appendix B). 

While the required signage for SIHP -4694 is present (Figure 35), the permanent preservation 
buffer markers as described above were not observed Vegetation maintenance within the 
preservation buffer appears to occur on a periodic basis. 
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Figure 34. SIHP 50-50-08-4694, showing overall vegetation. View to northeast. 

Figure 35. SIHP 50-50-08-4694 interpretive sign. 
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4.1. 5. 3 Recommendations 

Based on the above findings the following recommendations are presented: 

• Vegetation clearance of the buffer area to facilitate installation of permanent 
preservation area markers. 

4.1.6 SIHP 50-50-08-4699 

4.1. 6.1 Current Condition 

SlliP 50-50-08-4699 consists of eight rock shelters and a modified outcrop (D. L. 
Fredericksen and Fredericksen 2000b:41-42) along the southeastern edge of a ridge located in 
the northwestern extent of the current project area (Figure 36 and Figure 37). An unimproved 
access road nms along the southeastern foot of the ridgeline where an earthen helm created by 
road constmction and maintenance separates the ridge and rockshelters from the road. The foot, 
or base, of the ridgeline that comprises SIHP -4699 is currently over grown with waist to head 
high buffel grass and koa haole. Unfortunately, feature correlation could not be made during the 
field inspection as the individual historic property feature maps for the mauka portion of the 
project area were not available at that time. 

4.1.6.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures were observed. 

Long-Term Preservation Measures 

Current access to this historic property is via an unimproved road off of a cane haul road that 
parallels Honoapi'ilani Highway on the mauka side. Long-term preservation measures for S!HP -
4699 as outlined in the accepted archaeological preservation plan included the following (E. M. 
Fredericksen and Fredericksen 2001; Olowalu Elua Associates 2002a): 

Buffer(fQ 30 
Buffer Markers Yes 
Signage 
Preservation Type 
Comment 

Yes 
Conservation 
Recommended sealing Feature D (E. M. Fredericksen and 
Fredericksen 2001:14); Boundary to be marked with pre­
cased concrete blocks and hard plastic identification tags 
(Olowalu Elua Associates 2002a: 11) 

At the time of the field inspection, while no signange denoting the presence of this historic 
property was observed, one pre-cased concrete block marking the buffer boundary on top of the 
ridge was noted. 
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Figure 36. SIHP 50-50-08-4699, overall. View to northeast. 

Figure 37. SIHP 50-50-08-4699, overall. View to west. 
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4.1.6.3 Recommendations 

Based on the above findings the following recommendations are presented: 

• Re-identification of Feature D to determine if this feature had been sealed per the 
recommendation of Xamanek Researches (E. M. Fredericksen and Fredericksen 
2001:14). 

• Implementation of the long-term presenTation measures to include sealing Feature D in 
the event that the shelter is still open, community consultation regarding the proper 
placement of the interpretive signage in the context of the proposed layout of the 
Honoapi ' ilani Highway re-alignment and subdivision plans (Figure 38), and 
establishment of the permanent preservation area boundary markers. 

Figure 38. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing SIHP 
50-50-08-4699 location in relation to proposed plans for Olowalu Town. 
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4.1.7 SIHP 50-50-08-4700 

4.1.7.1 Current Condition 
SIHP 50-50-08-4700 consists of eight rock shelters, a possible C-shaped enclosure, and a 

modified outcrop/rock wall (D. L. Fredericksen and Fredericksen 2000b:42-46) along the 
northwestern face of a ridge located in the northwestern extent of the current project area. 
Currently, the base of the ridgeline that comprises SIHP -4700 is overgrown with a dense thicket 
of kiawe trees and klu shmbs along with waist to head high grasses. Extensive ground 
disturbance, likely associated with firebreak constmction from previous wildfires, have created a 
neh¥ork of earthen berms and vegetation push along the base of this ridge. While Feature J, the 
section of modified outcrop, was easily identifiable (Figure 39), feature correlation for the rock 
shelters associated with this historic property within the current project area could not be made 
during the field inspection as the individual historic property feature maps for the mauka pOl1ion 
of the project area were not available at the time of inspection. 

Currently, the condition and integrity of SIHP -4700 Feature J is consistent with that of the 
archaeological inventory survey description (D. L. Fredericksen and Fredericksen 2000b:45-46). 
During the field inspection, it was noted that Feature J was located outside of the preservation 
area for SIHP -4700 as indicated by the real-time GPS position taken during the field inspection 
and in relation to the survey CAD map. A single GPS point was collected on a culturally 
modified section of Feature J and post processed to within an average horizontal error of ±30 cm. 
Overlay of the post-processed data showed that this feature is located approximately 38 m (124 
ft) from the preservation area as depicted on CAD survey map and within the proposed corridor 
for the Honoapi' ilani Highway realignment (Figure 40). 

Figure 39. SIHP 50-50-08-4700 Feature J. View to east. 
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Figure 40. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing SIHP 
50-50-08-4700 preselvation area (white polygon) in relation to SIHP -4700 Feature 1. 

4.1.7.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures were observed. 

Long-Term Preservation Measures 

Current access to this historic property is off of a cane haul road that parallels Honoapi'ilani 
Highway on the mauka side. Long-term preservation measures for SIHP -4700 as outlined in the 
accepted archaeologocial preservation plan included the following (Olowalu Blua Associates 
2002a): 

Buffer (ft) 
Buffer Markers 
Signage 
Preservation Type 
Comment 

15 
Yes 
Yes 
Interpretive 
Buffer boundary to be marked with pre-cased concrete 
blocks and hard plastic identification tags' 
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At the time of the field inspection, it did not appear that the long term preservation measures had 
been implemented. The heavy vegetation in this area, however, may have obscured visibility and 
recognition of the buffer boundary markers and presence of identifYing signage. 

4.1.7.3 Recommendations 

Based on the above findings the following recommendations are presented: 

• Update of CAD drawing to include Feature J. 

• Clarification of the proposed right of way and slope easements for the Honoapi'ilani 
Highway re-alignment to ascertain if Feature J will be adversely impacted by 
construction and consideration of re-design or minimization options. 

• In the event that the proposed Honoapi'ilani Highway re-alignment wi!! adversely impact 
Feature J, further consultation with SHPD and descendants and community of Olowalu 
Ahupua'a to revisit the archaeological inventory survey recommendation of data recovery 
(D. L. Fredericksen and Fredericksen 2000b:Table 4). 

• Implementation of the long-term preservation measures for this historic property to 
include community consultation regarding the proper placement of the interpretive 
signage in the context of the proposed layout of the Honoapi'ilani Highway re-alignment 
and land use plans. 

4.1.8 SIHP 50-50-08-4701 

4.1.8.1 Current Condition 

SIHP 50-50-08-4701 is a possible ceremonial structure, or ko 'a, that consists of an irregularly 
shaped low-lying platform or paved area atop a ridge in the northwestern extent of the current 
project area. Construction integrity, cultural materials, heavy machinery impacts to the southeast 
portion of the site observed during the field inspection was consistent with the description 
provided in the archaeological inventolY survey report for this section of the current project area 
(D. L. Fredericksen and Fredericksen 2000b:46). Iii 'iii and coral fragments were also observed 
eroding dO'V11slope from this possible ceremonial structure. 

At the time of the field inspection, SIHP -4701 was surrounded by ankle high, non-native 
grasses with patches of the same species of grass gro,,!jng within the pavement (Figure 41). 
When verifYing the site location during the field inspection, it was noted that the real-time 
position of this historic property appeared to differ slightly from the location indicated on the 
survey CAD map. The extent of the structure, or site boundaty, was then collected as an at"ea 
feature and GPS data post processed to within an average horizontal error of ±30 cm. Overlays 
show that the location of SIHP -4701 differs from that of the survey CAD map in both location 
and horizontal extent (Figure 42). Application of a 15 ft buffer (see Section 4.1.8.2 below) to the 
site boundary shows that the southwestern edge of the buffer and what appears to be the edge of 
the proposed realignment for the Honoapi 'Hani Highway share a common boundary. 

Finally, what appears to be a retaining wall (CSH-l) reinforcing the southern embankment 
and edge of a wash located approximately 6.5 m to the north-northwest of this historic property 
was also observed (see also Figure 42). Possibly associated with SIHP -4701, the material used 
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for construction of this retaining wall is similar to that of the ko 'a and consists of roughly 
stacked medium to large subangular and angular bedrock cobbles (Figure 43 and Figure 44). 

Figure 41. SIHP 50-50-08-4701. View to west-northwest. 

4.1. 8.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures were observed. 

Long-Term Preservation Measures 

Current access to this historic property is off of the cane haul road immediately mauka of 
Honoapi'ilani Highway. Long-term preservation measures for SIHP -4701 as outlined in the 
accepted archaeologocial preservation plan included the following (Olowalu Elua Associates 
2002a): 

Buffer (ft) 
Buffer Markers 
Signage 
Preservation Type 
Comment 

15 
Yes 
Yes 
Interpretive 
BoundaI)T to be marked with pre-cased concrete blocks and 
hard plastic identification tags (Olowalu Elua Associates 
2002a:ll). 

At the time of the archaeological field inspection, long term preservation measures had not been 
implemented. 
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SIHI' 50-50-08-4701 
f ield Insllcclion Location 

... Sile Comer 

E::J Buffer of -4701 

Results of Field work 

I2Za SIHP -4701 Field Inspection (01 142011 ) 

Figure 42. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing SIHP 
50-50-08-4701 preservation area (white polygon) and outline (in black) as indicated on the 
survey CAD map in relation to the location recorded during the archaeological field inspection 
(shaded in black) and approximate 15 ft buffer. 
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Figure 43. CSH-l , close up showing construction material . View to west. 

Figure 44. CSH-l (foregrOlmd), showing relationship to the sUITOlmding topography where grOlmd slopes 
to the right offrame. View to west-southwest. 
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4.l.8.3 Recommendations 

Based on the above findings the follmving recommendations are presented: 

• Hand clearing of this historic property to determine the actual horizontal extent of the 
both the structure and associated cultural material scatter. 

• Hand clearing of CSH-l to determine the horizontal extent of this possible historic 
property that may be associated ,vith SIHP -4701 and archaeological inventory survey 
level documentation ofthis feature. 

• Update of the survey CAD drawing to include the revised boundary of SIHP -4701 and 
possible associated feature (CSH-l) with the addition of the 15 ft preservation buffer. 

• Clarification of the proposed right of way and slope easements for the Honoapi'ilani 
Highway re-alignment to determine if there will be encroachment into the buffer area for 
this historic property and consideration of re-design options in the event that road 
construction would adversely impact the preservation area of SIHP -4701. 

• Implementation of the long-term preservation measures for this historic property to 
include community consultation regarding the proper placement of the interpretive 
signage in the context of the proposed layout of the Honoapi'ilani Highway re-alignment 
and land use plans. 

4.1.9 SIHP 50-50-08-4712 

4.1.9.1 Current Condition 

Located on the southwest slope of Pu'u Kilea, SIHP 50-50-08-4712 consists of a narrow 
terrace (Feature A) and small oval shaped mound representing a possible burial feature (Feature 
B) (Figure 45). At the time of the archaeological field inspection, the area in which this historic 
property is located was overgrown with knee to waist high grasses. While Feature A was re­
identified (Figure 45), the small oval mound (Feature B) could not be re-Iocated likely due to 
obscured visibility from dense vegetation growth. It appears that the current condition of SIHP -
4712 Feature A is consistent with that of the original inventory survey. 

4.1.9.2 Implemented Mitigation and Preservation Measures 

Interim PresenTation Measures 

No interim preservation measures were observed. 

Long-Term PresenTation Measures 

Current access to this historic property is via an unimproved access road off of Luawai Road 
within Olowalu Mauka Subdivision. Long-term presenTation measures for SIHP -4715 as 
outlined in the accepted burial and archaeological preservation plan included the following (E. 
M. Fredericksen and Fredericksen 2001; Olowalu Elua Associates 2002a): 

Buffer (ft) 30 
Buffer Markers Yes 
Signage Yes 
Preservation Type Conservation 

An Archaeological Literature Review for the Olowalu Town Master Plan 62 
TMK (2) 4-8-003: mUltiple parcels 



Cultural Surveys Hawai' i Job Code: OLOWALU 1 Results of Field work 

Comment Boundary to be marked with pre-cased concrete blocks and 
hard plastic identification tags (OIowaIu EIua Associates 
2002a:ll) 

At the time of this field inspection, long-term preservation measures as indicated above, either in 
part or in full, were not observed at this historic property. 

4.1.9.3 Recommendations 

Based on the above findings, implementation of the long-term preservation measures to 
include community consultation regarding the proper placement of the interpretive signage in the 
context of the proposed plans for Olowalu Mauka and Olowalu Town (Figure 47), and 
establishment of the permanent preservation area boundary markers is recommended. 

Figure 45. SnIP 50-50-08-4712 and southwest slope ofPu'u Kilea overview. View to north-northeast. 
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Figure 46. SIHP 50-50-08-4712, Feahrre A. View to east. 
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Figure 47. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing SIHP 
50-50-08-4715 and -4715 location in relation to proposed plans for Olowalu Town (black 
lines), Olowalu Manka Private Parcels (shaded gray), and archaeological site buffers (outlined 
in blue). 

4.1.1050-50-08-4715 (pu'u Kilea Cemetery) 

4.1.10.1 Current Condition 

SIHP 50-50-08-4715 is a pre-contact to post-contact cemetery situated atop the summit of 
Pu'u Kilea (Figure 48) that consists of rock mounds, platforms, paved areas of 'ili'ili, and 
upright stone burial markers along with several depressions (D. L. Fredericksen and Fredericksen 
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2000b:53). At the time of the field inspection, the cemetery area was overgrown with natal 
redtop and kiawe saplings. With regard to structural integrity of the burial markers, the condition 
of these features are likely similar to the condition observed during the original inventory survey. 
The only change noted was that the railroad rails that served as fence posts during the 
archaeological inventOlY survey (D. L. Fredericksen and Fredericksen 2000b:53) had been 
replaced with steel fence T -posts and straight wire. 

4.1.10.2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures were observed. 

Long-Term Preservation Measures 

Current access to this historic property is via an unimproved access road off Luawai Road 
within Olowalu Mauka Subdivision. Long-term preservation measures for SlliP -4715 as 
outlined in the accepted burial preservation plan included the following (E. M. Fredericksen and 
Fredericksen 2001): 

Buffer (ft) 
Buffer Markers 
Signage 
Preservation Type 
Comment 

30 
Yes 
Yes 
Conservation 
Landscape buffer; improved gate at the base of the old 
access road, signage to be placed in the vicinity of the 
USGS monument (E. M. Fredericksen and Fredericksen 
2001:24). 

While a large boulder, in lieu of a gate, had been placed at bottom of the cemetery access road to 
discourage vehicle traffic to the top of the pu 'u (Figure 49), no signage denoting the presence of 
this historic property was observed and the landscaped buffer was not evident. 
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Figure 48. SIHP 50-50-08-4715 overview. Foot trail to cemetery from parking area left of frame, cemetery area center of fram e, USGS monument located atop the ridge to the right offrame. 

Figure 49. Base of access road to Pu'uKilea Cemetery. View to west. 
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4. 1.10. 3 Recommend.ations 

Based on the above findings the following recommendations are offered: 

• Consider installing a gate at the tum off of Luawai Road rather than at the base of the 
cinder access road to the summit as a means to deter vehicular traffic from entering the 
areR 

• Consider moving the identifYing sign location from the USGS monument to either the 
top of the cinder roadway leading to the summit of Pu'u Kilea or the trail head of the 
foot path into the cemetery as placement at the USGS monument would require 
walking through the cemetelY to access it. 

• Implementation of the long-term preservation measures to include community 
consultation regarding the above suggestion for placement of the interpretive signage 
in the context of the proposed plans for Olowalu Mauka and Olowalu Town (see also 
Figure 47) and regular maintenance ofthe landscaped buffer. 

4.1.1150-50-08-4718 (Walker Site 0005) 

4.1.11.1 Current Condition 

At the time of the archaeological field inspection, the remnant enclosing walls and interior 
area of SlHP 50-50-08-4718 was completely overgrown with non-native grasses and kiawe 
saplings while the surrounding area was dominated by open pasture (Figure 50) . The current 
condition of this historic property as a remnant of a heiau is consistent with the description 
provided in the archaeological inventOlY survey report (D. L. Fredericksen and Fredericksen 
2000b:54) and although overgrown, the forms of the interior platform and terrace features are 
visible. Further examination of the GIS data shows that the makai or southern easment of the 
proposed realignment for Honoapi'ilani Highway as currently planned crosses the northernmost 
boundary of the proposed 100 ft. buffer zone (Figure 51, see also Section 4.1.11.2 below). 

4.1.11. 2 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

Interim protection measures to prevent cattle trampling of the enclosing walls for this historic 
property consisted of a well maintained fence around the edge of the structure comprised of steel 
T-Posts and barbed wire (Figure 52). 
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Figure 50. Overall condition and mauka view plane for SIHP 50-50-08-471 8. View to north, 

Figure 51. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing Sll:lP 50-50-08-4718 preservation area (outlined in blue) as indicated on the survey CAD map in relation to the proposed highway realignment. 
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Figure 52. SIHP 50-50-08-4718. View to northeast. 

Long-Tenn PresenTation Measures 

Current access to this historic property is through a pasture gate and unimproved dirt road off 
of Luawai Road within the Olowalu Mauka Subdivision. Long-term preservation measures for 
SlliP -4718 as outlined in the accepted burial preservation plan included the following (E. M. 
Fredericksen and Fredericksen 2001): 

ButTer (ft) 100 
ButTer Markers Yes 
Signage Yes 
Preservation Type Interpretive 
Comment Cinder path leading to a viewing platfonn overlooking the heiau 
for the general public (p.13); interior restricted to Native Hawaiian traditional 
cultural practices(p.12); Buffer markers to consist of a native hedge and/or 
boulders (p.13); design and implement drainage measures to divert runoff (p.13). 

While preliminary planning for the location of the viewing platfonn had been in progress in 
November 2001 (Figure 53), at the time of the archaeological field inspection, the long tenn 
preservation measures had not yet been implemented. 
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Figure 53. Proposed view platfonn location at boulder push pile for SIHP 50-50-08-4718, November 
2011, view to east (photo courtesy of Olowalu Town, LLC.) 

4.1. 11.3 Recommendations 

Based on the above findings the following recommendations are presented: 

• Clarification of the proposed right of way and slope easements for the Honoapi'ilani 
Highway re-alignment to determine if there will be construction encroachment into the 
buffer area for this historic property and consideration of re-design or minimization 
options in the event that road construction would adversely impact the preservation area 
(see also Figure 51). 

• Additional community consultation with the lineal and cultural descendants of 
Olowalu Ahupua'a, as well as the designated caretakers of the heiau regarding the 
layout and design of both the pathway and viewing platform; as well as plant type for 
the native hedge or boulder alignment to serve as the buffer boundary. 

• Implementation of the long-term preservation measures following consultation and 
design development for the preservation area to also include regular landscaping and 
vegetation maintenance within the constructed features of the heiau to prevent root 
displacement and further degradation of structural integrity. 

4.1.12 50-50-08-4822 (Ka Loko 0 Kapa'iki) 

4.1.12.1 Current Condition 

SIHP 50-50-08-4822, the former location of Ka Loko 0 Kapa'iki (Figure 54 and Figure 55), 
currently functions as a drainage basin between the present alignment of Honoapi 'ilani Highway 
and the access road to Kapa'iki Village (see also Figure 10). When examining the current built 
environment and proposed Olowalu Town plans in relation to the surveyed features of the 1881 
Olowalu Sugar Plantation map (see Figure 54), it is clear that the present alignment of the 
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Honoapi'ilani Highway bisects the former pond. Currently, a proposed access road also bisects 
site in nearly the same location. At the time of the archaeological field inspection, the location 
identified as SIHP -4822 was heavily overgrown with mature kiawe, buffel, other non-native 
grasses, and a single palm (Figure 56 through Figure 58). 

4.1.12. 2. Implemented Mitigation and Preservation Measures 
Interim Preservation Measures 

As the current alignments of Honoapi'ilani Highway and access roads to Kapa'iki Village 
serve as boundaries for this historic property, interim preservation measures are needed at this 
time. 

Long-Term Preservation Measures 

Current access to this historic property is via the current access road for Kapa'iki Village. 
Long-term preservation measures for SIHP -4822 as outlined in the accepted archaeological 
preservation plan consists of the following (Olowalu Elua Associates 2002a): 

Buffer(f~ 0 
Buffer Markers No 
Signage Yes 
Preservation Type Interpretive 
Comment Bound by existing roads and maintained as a drainage basin 

by the State of Hawai 'i. 

At the time of the archaeological field inspection, signage indicating the former presence of Ka 
Loko 0 Kapa'iki was not observed at the former pond location. 
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Figure 54. A portion of the 1881 Olowalu Sugar Plantation map (Monsarrat 1881) showing the fonner 
pond location and kuleana parcels of Kapa 'iki Village in approximate relation to current 
historic property boundaries (shaded in blue), current built environment (outlined in red) and 
proposed Olowalu Town plans (outlined in black). 

Figure 55. Ka Loko 0 Kapa'iki at Olowalu (foregrolUld) and school house (middle ground) (Photo 
courtesy of Frampton and Ward, LLC.) 
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Figure 56. Current drainage basin in the fonuer location of Loko 0 Kapa'iki. View to southeast. 

Figure 57. Current drainage area in the fonuer location of Loko 0 Kapa'iki. View to west. 
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Figure 58. Current drainage basin in the fanner location of Loko 0 Kapa 'iki. View to northwest. 

4.1.12. 3 Recommendations 
Based on the above findings the following recommendations are offered: 

• Revisit the long-term preservation measures in consultation with the lineal and cultural 
descendants of Olowalu Ahupua' a, as well as SHPD in light of current land use plans. 

• Re-examination of the alignment for the proposed access road to Kapa'iki Village 
along with consultation with the lineal and cultural descendants of Olowalu Ahupua'a 
regarding layout of the alignment in relation to Loko 0 Kapa' iki. 

• Consultation regarding the proper placement of the interpretive signage in the context 
of the proposed plans for Olowalu Town. 

4.1.1350-50-08-4823 

SlHP 50-50-08-4823 is a subsurface deposit of gleyed soils (D. L. Fredericksen and 
Fredericksen 2000b:58) located in the easternmost portion of the current project area. Originally, 
this historic property had been recommended for data recovery (D. L. Fredericksen and 
Fredericksen 2000b:Table 4) as pollen, phytolith, and carbon data which are helpful in 
understanding pre-contact climate, chronology, and land use patterns (D. L. Fredericksen and 
Fredericksen 2000b:69) are often preserved in such deposits. During the development of the 
mauka preservation plan, however, SIHP -4823 was scheduled for preservation (Olowalu Elua 
Associates 2002a:8) with long-term preservation commitments. Unfortunately, the subsurface 
nature of this historic property precluded a field inspection of current condi tions. An examination 
of the GIS data however, shows a planned coastal access road off of the proposed Honoapi'ilani 
Highway realignment through the extent ofSIHP-4823 as currently understood (Figure 59). 
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Figure 59. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing 
location of SIHP 50-50-08-4823 (shaded in blue) in relation to a proposed coastal access road 
(to the right of frame), private parcels not a part of the current proposed project shaded in gray. 

4.1.13.1 Implemented Mitigation and Preservation Measures 

Interim Preservation Measures 

No interim preservation measures were observed. 

Long-Term Preservation Measures 

Long-term preservation measures for SIHP -4823 as outlined in the accepted preservation 
plan included the following (Olowalu Elua Associates 2002a:8): 

Buffer(f~ 15 
Buffer Markers No 
Sigl1age No 
Preservation Type Conservation 
Comment Originally intended for data recovery (D. L. Fredericksen 

and Fredericksen 2000b:Table 4); Olowalu Elua 
Associates, LLC opted to preserve the site with the caveat 
that data recovery would be left to the discretion and 
responsibility of the landowner. 
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4.1.13.2 Recommendations 

Based on the above findings the following recommendations are presented: 

• Examination of the proposed right of way, slope easements, and possible underground 
utility installation associated with the proposed coastal access road to determine if 
SIHP -4823 will be adversely impacted by construction and consideration of re-design 
or minimization options. 

• In the event that the proposed coastal access road will adversely impact this historic 
property, further consultation with SHPD, as well as, descendants and community of 
OlowCllu A.hupua'a to revisit the archaeological inventory survey recommendation of 
data recovery (D. L. Fredericksen and Fredericksen 2000b:Table 4). 

4.2 Additional Field Observations within the Current Project Area 

4.2.1 Previously Unrecorded Surface Scatters 

During the field inspection, two areas of branch coral surface scatters (CSH-2 and CSH-3) 
were observed atop exposed bedrock approximately 17 m west and 60 m northwest of SIHP -
4699 respectively (Figure 60 through Figure 62). The vegetation surrounding these surface 
scatters consisted of sparse patches of non-native grasses. A cursory inspection of the immediate 
surrounding area did not identify a clear source for the material and, while the presence of 
branch coral at formally constmcted traditional Hawaiian historic properties is often associated 
with a ceremonial function, the informal nature of these features make an interpretation of 
possible function difficult at this time. 

4.2.2 Previously Undocumented HistOlic Era Plantation Infrastructure 

During the field inspection of SIHP -4718, a historic plantation-era reservoir (CSH-4) was 
identified approximately 100 m to the south-southwest (Figure 63). Overall construction of this 
reservoir consists of cut basalt brick and mortar on the interior (Figure 64) and large subrounded 
basalt boulders, both dlystacked and mortared, on the downslope (southwestern) face of 
reservoir. The mauka or northeastern edge of the reservoir is flush with surface and bordered by 
a conctrete irrigation ditch. The surrounding vegetation consists of a ground cover of 'uhaloa 
(Waltheria indica) and non-native grasses along with sparse occurences of koa haole. A review 
of the GIS data shows that the historic reservoir is located in an area that is currently planned for 
a traffic intersection managed by a round about (see also Figure 63). It should be noted that 
construction of this intersection as planned will adversely affect this historic property. 
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Figure 60. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing 
locations of branch coral scatters (CSH-2 and CSH-3). 
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Figure 61. Branch coral surface scatter (CSH-2). View to south. 

Figure 62. Branch coral surface scatter (CSH-3). View to southeast. 
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Figure 63. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing the 
location of the plantation-era reservoir (CSH-4). 

Figure 64. Plantation-era reservoir interior. View to south. 
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4.2.3 Recommendations 

With regard to the additional observations within the current project area, the fo!!owing 
recommendations are offered: 

• CSH-2 and CSH-3 - Branch coral surface scatters 

o Additional consultation with lineal and cultural descendants of Olowalu 
Ahupua'a to aid in understanding the traditional land use and possible 
relationship between the presence of these scatters in the context of the 
surrounding landmarks and adjacent historic properties. 

o Archaeological inventOlY survey level documentation of the newly identified 
cultural material scatters 

• CSH-4 - Historic plantation reservoir 

o Consultation with SHPD - Architectural Branch regarding the documentation 
requirements of both CSH-4. 

o Consultation with the lineal descendants and community of Olowalu Ahupua'a 
viith regard to potential presenTation commitments related to historic plantation 
infrastructure. 

o Continued consultation with the Architectural Branch of SHPD regarding other 
previously unrecorded historic plantation infrastructure features within the 
current proj ect area. 

4.3 Observations Made During Review of GIS Data 
During a review of the GIS data, an overlay of the proposed Olowalu TO'¥!l plans shows that 

the anticipated Honoapi'ilani Highway re-alignment corridor, as well as residential development 
is planned within an area of former kuleana or Land Commission Award parcels (Table and 
Figure 65). Relatively recent archaeological testing within the fallow sugar cane fields along the 
Olowalu shoreline (D. L. Fredericksen and Fredericksen 2000a) and mauka areas of Waine'e 
Ahupua'a (E. M. Fredericksen and Fredericksen 2003) shows that historically significant and 
culturally sensitive subsurface historic properties have been identified in former kuleana parcels 
within and below the agricultural plow zone. Unfortunately, active sugar cane cultivation within 
the pOltion of the current project area mauka of the current Honoapi'ilani Highway alignment 
precluded archaeological subsurface testing at the time of the inventory survey. While the mauka 
portion of the current project area has already undergone an archaeological inventory survey (D. 
L. Fredericksen and Fredericksen 2000b) with mitigation commitments reviewed and approved 
by the Stale Historic Preservation Division (SHPD: LOG NO: 25237; DOC. NO: 0004RCIO), 
and aside from work to be conducted adjacent to historic property preservation areas, there is no 
archaeological monitoring provisions in place for ground disturbing activities. Considering the 
results of the GIS data review and in light of relatively recent subsurface archaeological findings 
in fallow sugar cane fields, consultation with SHPD with regard to archaeological monitoring 
during ground disturbing activities within the former kuleana parcels is recommended. 
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Figure 65 . A portion of the 1881 Olowalu Sugar Plantation map (Monsarrat 1881) showing the mauka 
kuleana parcels in approximate relation to the proposed Olowalu Town plans (outlined in 
magenta). 
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Section 5 Summary and Conclusions 

As mentioned in the preceding section (Section 4 Results of Field Inspection), the historic 
properties that were re-visited or re-examined for this study were limited to those properties 
located along the foothills and alluvial fan that comprises the topography of the current project 
area. Historic properties located within the Olowalu Cultural Reserve (OCR) as it encompasses 
Olowalu Valley were not examined as a part of this study. Overall, the current condition of 
previously recorded historic properties is likely similar to what was recorded during the recent 
archaeological inventory surveys ofthe current project area (D. L. Fredericksen and Fredericksen 
2000a, b) and it is clear that efforts have been made toward protection of historic properties 
designated for preservation. Results of the field inspection show that while the majority of the 
long-term preservation measures have been at least partially implemented for historic properties 
identified within the makai portion of the current project area west of Honoapi'i1ani Highway, 
long-term preservation measures for historic properties mauka, or east of the highway have not 
been implemented at this time (see Table 6). Additional field observations resulted in the 
identification of four previously unrecorded historic properties within the current project area. 
These included one possible retaining wall (CSH-I), two surface scatters of cultural material 
(CSH-2 and CSH-3), and one historic plantation-era reservoir (CSH-4). Further GIS work also 
showed the presence of former kuleana parcels within the Olowalu Town development area 
indicating a potential for the presence of undocumented and historically significant subsurface 
cultural deposits. Continued consultation with the lineal and cultural descendants of Olowalu 
Ahupua'a, as well as all branches of the State Historic Preservation Division in the context of the 
recommendations presented in the preceding section (Section 4 Results of Field Inspection) and 
implementation of all long-term preservation measures is advised. 

Table 6. Summary of Field Inspection Findings 

' .. '. < '. IT. . ';,1., •. __ ?i,i';. .) 
........ 

);' 

~~·~~~f~tl I~~r Current, .•... 
';.' 

'in 
i ~:·~:.c_ ." " EsE.c ....• J Conditi.o.n .... '.' 

Remnants of orange temporary fencing 
observed; buffer encroachment along the 
northeastern boundary by adjacent land 

0004 Fair to Good Partial None uses 
Remnant to Not 

1602 Fair " "'. 
Maintenance of church grounds continuous. 

Remnant to Not Partially Other elements of the long-term 
1603 Fair " . plan not 

Signage in place; no permanent buffer 
demarcation currently in place; buffer 

Not Partially encroachment along the southeastern 
4693 n, A , by land uses 

Remnant to ~ot Partia;'J Signage in place; no permanent buffer 
4694 Fair •• _L .~ demarcation 
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SIHP Current 
NO Condition 

Not Partially 
4695 Good 

4700 Fair to Good None None 

4701 Fair to Good None None 

Remnant 
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Management Summary 

Reference Consultation Plan for Assessing Potential Cultural Impacts for the Proposed 
Olowalu Town Master Plan Olowalu Ahupua'a, Lahaina District, Island of 
Maui TMK: (2) 4-8-003: 84,98 through 118, and 124 

Date February 2012 (Draft) 

Project Number (s) Cultural Surveys Hawai'i (CSH) Job Code: OLOWALU 3 

Project Location Olowalu Ahupua'a, Lahaina District, Maui Island, TMK: [2] 4-8-003: 
multiple parcels as depicted on the 7.S-minute USGS topographic map, 
Olowalu Quadrangle (1992) (see Section 1.1 Project Background) 

Land Jurisdiction Private: Olowalu Town, LLC. and Olowalu Ekolu, LLC. 
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Section 1 Introduction 
At the request of Olowalu Town, LLC and Olowalu Ekolu, LLC., Cultural Surveys Hawai'i 

(CSH) has prepared this research design for a Cultural Impact Assessment for the Proposed 
Olowalu Town Master Plan Project. The location of the proposed project is bound by the Pacific 
Ocean to the west and lands currently under the jurisdiction of State of Hawai'i to the north, 
south and east at Olowalu and Ukumehame Ahupua'a, Lahaina District. Maui Island (TMK [2] 
4-8-003:84.98 through 118, and 124) (Figure I and Figure 2). 

1.1 Project Background 
The Olowalu Town Master Plan will serve as a guide for the establishment of a small-scale 

"mixed-use" community with land uses that will vary from urban neighborhood town centers to 
rural and agricultural areas within the 636-acre project area (Munekiyo & Hiraga 2010:7 and 
Table 2). Overall, the master plan proposes the development of 1,500 residential units along with 
civic structures (educational facilities, community and cultural centers, and emergency worker 
facilities), park and gathering facilities, greenways, bikeways, and trails all of which would be 
constructed concurrently with the appropriate infrastructure over an approximate 10 year period 
(Munekiyo & Hiraga 2010:10) (Figure 3). 

The area of direct effect, or area that may be physically altered by the proposed project. 
consists ofthe entire 636.48-acre project footprint as described above (hereafter referred to as the 
"project area"). To ensure that potential impacts to traditional cultural practices which may not 
occur within the area of direct effect, but may nonetheless be adversely affected by the proposed 
project are identified (e.g. where a proposed action that may not physically alter subsistence and 
medicinal gathering resources but may affect access to such gathering areas,) the ahupua 'a is the 
appropriate geographical unit of study. With this in mind, and for the purpose of this preliminary 
assessment of potential cultural impacts, the broader region of influence (ROI), hereafter referred 
to as the "study area", will be considered to identifY any potential impacts to traditional cultural 
practices that may result from the proposed project. The study area for this report consists of the 
entire ahupua'a of Olowalu (Figure 4) including the off-shore reef area which may have 
supported traditional fisheries associated with Olowalu Ahupua'a. 
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Figure 1. Portion of the 7.S-minute USGS topographic map, Olowalu Quadrangle (1992) showing the 
location of the current project area in cross-hatch, privately owned parcels not included in the 
Olowalu Town Master Plan shaded in gray. 
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Figure 2. TMK (2) 4-8-03 showing the location of the current project area outlined in red, privately owned parcels not included in the Olowalu 
Town Master Plan shaded in gray. 
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Figure 4. Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing the 
location of the current project area in cross-hatch, the study area and Olowalu Ahupua'a shaded 
in orange, privately owned parcels not included in the Olowalu Town Master Plan shaded in 
gray. 
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1.2 Environmental Setting 

1.2.1 Natural Environment 

The current study area extends from the located on the broad alluvial plain of Olowalu 
Ahupua'a where the principle geologic features consists of the Olowalu Gulch and Stream. Other 
contributing physical features of the landscape include smaller stream systems and their resulting 
gulches along the northern and southern flanks of Olowalu Gulch. 

The general soils of the project area are of the Pulehu-Ewa-Jaucus Association and are largely 
dominated by the Pulehu Soil Series which comprises the majority of the alluvial fan ofOlowalu 
Ahupua'a. Other soils types include sediments associated with the Jaucus Series and Beaches 
that are found along the southern coastal reaches of the ahupua 'a, patches of soils that fall into 
the Kealia Series and Ewa Series occur mauka of Honoapi'ilani Highway, soils of the Wainee 
and Ewa Series comprises the southern flank of Olowalu Gulch, and rocky soils are found along 
the streambed ofOlowalu Gulch (Figure 5). The Pulehu Soil Series consists of well-drained soils 
that developed in alluvium washed from basic igneous rock (Foote, et al. 1972: 115). Pulehu clay 
loam, 0 to 3 percent slopes, consists of a surface layer of dark brown clay loam approximately 21 
inches thick that is underlaying by stratified loam, loamy sand, fine sandy loam and silt loam that 
is approximately 39 inches thick (Foote, et al. 1972:115-116). The permeability of this soil type 
is moderate with a slow runoff rate and slight erosion hazard. Low areas characterized by PsA 
soils can be subject to flooding (Foote, et al. 1972: 116). Pulehu cobbly clay loam, 0 to 3 percent 
slopes (PtA), is similar to PsA soils except that it is cobbly. The underlying parent material 
consists of coarse, gravelly or sandy alluvium. Pulehu cobbly clay loam, 3 to 7 percent slopes 
(PIB), also has slow runoff with a slight erosion hazard. Pulehu silt loam, 0 to 3 percent slopes, 
(PpA) are also similar to PsA soils except that the texture is silt loam. At the time of the USDA 
soil survey, PtA and PtB soils were used for sugarcane cultivation and pasture, PsA soils 
included some acreage that was used for truck crops, and finally PpA soils were noted as used 
for house sites (Foote, et al. 1972: 115, 116). 

Beaches (BS) occur as sandy, gravelly, or cobbly areas that are derived from coral and 
seashells and are washed and rewashed by ocean waves (Foote, et al. 1972:28). In the case of the 
current project area however, beach sediments are dark in color as the sands are derived from 
from basalt and andesite parent material (Foote, et al. 1972:28). The USDA, at the time of the 
soil survey determined that soils associated with this series had no value for farming and were 
better suited for recreational use and resort development (Foote, et al. 1972:28). It should be 
noted that pre-contact human burial interments are commonly found in beach sand deposits. 

Consultalion Plan tor Assessing Potential Cultural Impacl" for the Proposed Olowalu Town Master Plan 

TMK (2) 4-8-003: 84. 98. through 118. and 124 

6 



Cultural Surveys Hawai' i Job Code: OLOW ALU 3 

c::J Ctlrrcnl Projt:tt. \n°;) 

HS, 8E.ICHES 

N 

En I , F.\\'I Sil TY CLI\' 1.0,1\1. OTfl -' I'ERCE:"T SU1I'FS 

.Inc. J-\t ll'.~S SA~ I>. 0 Tn 15 PEI{L"EX r SU )PES 

1:.\1\\ , ~,\LL~ SILl' Lo.,-\..\1 

Pl'.-\., 1'1. '1 EHI ' ~IIT Lo.-\..\1. 0'1'0 -' PERCENT SLOPES 

P,~, PI 'LEI'!! , CL~ Y LO" I~l. 0 TO ,I PERCFl\, SLOPES 

I~,\, Pl 'LEIII.' l'OBl3lY CL\ Y W ,\..\l U To ,I f'ERl'ENT SLOPES 

I~R Pl 'LEHI ' COBBlY CLI',' lo.l~L .l TO 7 PERCENT Sl Ol'ES 

II', InTER 

II~C. I\',\I:"E£ E:\TKHIELY STO:--T SILTYCL.\Y, 7 TO 15 PERCE\TSLOPES 

f{.' 1. CINDER L. '-'1D 

rRI:. ROCK LAl\-n 

rRa. ROl'I-: OLTCROP 

rRS, ROI 'OH BR()~N ,INIl STOI\Y L.l 1\U 

rS~L ST{I~Y , ILLl '1'1. \.L LlNU 

-$- (I un 220 ...... 0 660 WU ;\let('l"O: - -- -n 0. 125 0.2:0 lI5 0.7:" f M U .. " 

Introduction 

Figure 5, , Portion of the 7.5-minute USGS topographic map, Olowalu Quadrangle (1992) showing the current project area relative to the local soil 
series (U,S, Department of Agriculture 2001), 
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The Jaucas Series consists of excessively drained, calcareous soils that are developed in wind 
and water deposited sand from coral and seashells and occur as narrow strips on coastal plains 
adjacent to the ocean (Foote, et al. 1972:48). Normally pale brown to very pale brown in color, 
within Olowalu Ahupua'a, the surface layer is dark brown as a result of the accumulation of 
organic matter and alluvium (Foote, et al. 1972:48). Jaucas sand, 0 to 15 percent slopes (laC), is 
neutral to moderately alkaline throughout. Permeability of JaC soils is rapid and runoff is slow to 
vel'y slow. The general erosion hazard is slight, but wind erosion poses a severe hazard where 
vegetation has been cleared. At the time of the USDA survey, JaC soils were used for pasture, 
sugarcane, truck crops, and urban development (Foote, et al. 1972:49). Like beach sand deposits, 
pre-contact human burial interments are commonly found in Jaucas sand deposits. 

The Kealia Soil Series consists of rather poorly drained and poorly drained soils on coastal 
flats, and are geographically associated with Jaucas, Mala, and Pulehu soils. Kealia silt loam 
(KMW) is a poorly drained soil with a high salt content. Ponding often occurs in low areas after 
heavy rains and when the soil dries, salt crystals accumulate on the surface. This soil has an 
underlying brackish water table that fluctuates with the tides. As the occurrence of the KMW 
soils within the project area are near the coastline, it is important to note that the water table is 
nearer to the surface along the shoreline than in inland areas. Permeability of KMW soil is 
moderately rapid with a slow to very slow runoff. The hazard of water erosion is no more than 
slight, but the hazard of wind erosion is severe when the soil is dry and the surface layer 
becomes loose and fluffy (Foote, et al. 1972:67). At the time of the USDA survey, KMW soils 
were used only for wildlife habitat and occasional pasturage as the high salt content and 
poordrainage was not suitable for agriculture (Foote, et al. 1972:68). 

Wainee soils are generally well-drained soils that have developed on alluvial fans. Unlike the 
Pulehu Series, which is found in similar geologic environments throughout Maui County and on 
the island of O'ahu, Wainee soils are found only on Maui Island. Wainee extremely stony silty 
clay, 7 to 15 percent slopes (WyC) occur on smooth alluvial fans with a moderately rapid 
permeability rate and slow to medium run off rate. The erosion hazard is slight to moderate and 
stones cover three to 15 percent of the surface. At the time of the USDA soil survey, WyC soils 
were used primarily for sugarcane with small acreages used for pasture and home sites (Foote, et 
al. 1972:134). 

The Ewa Soil Series is generally characterized by well-drained soils in basins and on alluvial 
fans that have developed in alluvium derived from basic igneous rock (Foote, et al. 1972:29). 
Ewa silty clay loam, 0 to 3 percent slopes (EeA) has very slow runoff rate and the erosion hazard 
is no more than slight. At the time of the USDA soil survey, EeA soils were used for sugarcane 
and homesites (Foote, et al. 1972:30). 

Finally, Rough, Broken and Stone Land (rRS) and Stony Alluvial Lands (rSM) characterizes 
the soils at the base of Olowalu Gulch and adjacent soils of Olowalu Streambed respectively. 
Rough, Broken and Stone Land (rRS) consists of very steep, stony gulches where the local relief 
is generally between 25 and 500 feet with soil material general less than 20 inches deep over 
saprolite or bedrock (Foote, et al. 1972: 119). Stony Alluvial Lands (rSM) soils consist primarily 
of stones, boulders, and silt deposited by streams along the bottoms of gulches and on alluvial 
fans (Foote, et al. 1972:120). At the time of the USDA soil survey, rRS soils was used for 
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pasture, wildlife habitat, and watershed (Foote, et al. 1972: 119) while rSM soils were suited to 
pasture in dry areas and woodland in wet areas (Foote, et al. 1972: 120), 

The average annual rainfall accumulation within the entire project area averages from 15 to 
20 inches (Giambelluca and Schroeder 1998:56) per year, with the heaviest rainfall occurring 
during the winter months (December through February) and little to no rainfall during the 
summer months (June through August) (Giambelluca and Schroeder 1998:56). This pattern of 
rainfall and low annual precipitation rate may have once sustained a lowland, dry shrubland and 
grassland native ecosystem (Pratt and Gon 1998) with some wetland environments in areas of the 
Kealia soil type. The landscape and watershed of the project area, however, has been heavily 
modified by sugarcane cultivation and supporting irrigation development from the early historic 
period up until modern times, with only small stands of native plants remaining. The current 
vegetation consists of thick kiawe (Prosopis pallida), klu (Acacia jarnesiana), koa haole 
(Leucaena leucocephala), australian salt bush (A trip/ex semibaccata), and pickleweed (Balis 
maritime) adjacent to the Honoapi'ilani Highway, as well as, small stands of niu (Cocos 
nucifera), kou (Cordia sebestena), and other introduced plant species. Inland of the highway the 
natural environment is dominated by fallow sugar cane fields with vegetation that can be 
characterized as grasslands and shrublands. 

1.2.2 Built Environment 
The most prominent feature of the modern built environment within the current project area 

consists of the two-lane Honoapi'ilani Highway. Other features include residential homes and 
associated infrastructure both mauka and makai of the Honoapi'ilani Highway, the Olowalu 
General Store, and unimproved cane haul access roads. 
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Section 2 Summary of Background Research 

The division of Maui's lands into political districts occurred during the rule of Kaka'alaneo. 
under the direction of his kahuna, Kalaiha'ohi'a (Beckwith 1970:383), This division resulted in 
the creation of twelve districts or moku during traditional times: Kula, Honua'ula. Kahikinui. 
Kaupo, KTpahulu, Hana, Ko'olau, Hamakua Loa, Hamakua Poko, Na Poko (Wailuku), 
Ka'anapali, and Lahaina (Alexander 1890:106; Sterling 1998), The moku 0 toko, or moku as it is 
most commonly called, literally means "to cut across, divide, separate" (Lucas 1995:77), When 
used as a term of traditional land tenure, a moku is similar to a modern political district. Within 
these moku are smaller units of land termed the ahupua 'a, the name of which is derived from the 
Hawaiian term ahu (altar), which was erected at the point where the boundary of land was 
intersected by the ataloa (main road encircling the island), upon which a pua 'a (hog) image, 
carved of kukui wood and stained with red ochre, was and placed along with the tax of food 
items from that particular land unit, paid to the ali '; (chief) (Alexander 1890: 105), The typical 
configuration of the ahupua 'a extends from the sea to the mountain, and while the boundary 
generally followed prominent landforms (Le. ridge lines, the bottom of a ravine, or defined by a 
depression) there were times where a stone or rock that was notable from a tradition or sacred 
uses would mark a corner or determine a line (Alexander 1890:105-106). Similarly, the line ofa 
growth of a certain kind of tree, herb or grass, or the habitat of a certain kind of bird would 
sometimes define a division (Alexander 1890: I 05-1 06). 

The present study area includes the entire ahupua 'a of Olowalu, a land division located on the 
leeward slopes of Mauna Kahalawai (West Maui Mountains) (Figure 6) in the traditional moku 
of Lahaina (Figure 7). The boundary of Olowalu Ahupua'a, along the most mauka extent, 
follows the ridge separating the headwall of lao Valley from that ofOlowalu Valley and extends 
makai touching the landforms of Helu and Lihau, ending at Awalua on the Launiupoko side and 
incorporates the landforms of Halepohaku and Ulaula, ending at Mopua on the Ukumehame side 
(see also Figure 4). 
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Figure 6. A portion of the S.P. Kalama Map (1837) showing the location ofOlowalu Ahupua'a in relation 
to the moku ofMaui Island. 

Figure 7. A portion of the F.S Dodge map (1885) showing Olowalu Ahupua'a in relation to the traditional 
moku ofUihaina (crown lands ill yellow). 
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2.1 Traditional and Historical Background 
In the preface of Place Names of Hawaii (Pukui, et al. 1974:x), Samuel Elbert states that: 

Hawaiians named taro patches, rocks and trees that represented deities and ancestors, 
sites of houses and heiau, canoe landings, fishing stations in the sea, resting places in the 
forests, and the tiniest spots where miraculous or interesting events are believed to have 
taken place. 

Place names are far from static ... names are constantly being given to new houses and 
buildings, land holdings, airstrips, streets, and towns and old names are replaced by new 
ones ... it is all the more essential, then to record the names and the lore associated with 
them (the ancient names) now. 

Inherent in the statements of Elbert is the knowledge that the oldest place names held meaning 
and told the story of an area prior to European contact. A study of the place name meanings for 
the study area may yield some insight into the stories, patterns of life and land use within 
Olowalu Ahupua'a. The place names listed below are for land areas, fisheries, land divisions, 
markers, and other resources identified through research of available historic literary resources 
like the Hawaiian Government and Territorial Survey Maps (Dodge 1885; Kalama 1837), and 
USGS Topographic 7-Minute and IS-Minute Series Maps (1925, 1997), as well as consultation 
with kama 'iiina and kiipuna of Olowalu. Unless indicated otherwise, the spelling and translations 
presented below are taken from Pukui and others (1974). Alternate spellings are provided where 
multiple translations were noted from different sources and cited in text. 

Lahaina haina literally translated as "cruelty" and la as "day "or, alternatively, haina 
(moku) that translates literally as "merciless" and Iii as "sun" (Sterling 1998: 16-

17);"land [of] prophesy" (Ashdown 1970: I 0) 

Awalua Literally translates as "double harbor" (p.15) 

Halepohaku Literally, "stone house" (p.38-39) 

Hawaiikekee keke'e: a redup of ke'e (Pukui and Elbert 1986:143) which means 
('ill) crookedness (Pukui and Elbert 1986:141), possibly a reference to the 

distinctive bend in the 'iii boundary, an 'iii name associated with LeA 
5829E: Apana I and 2 to Kawehena located within Olowalu Valley; 

Hekili Point hekili is literally translated as "thunder" (p.44) 

Kalnaaha Literally, "the gathering pit" (p. 78); an 'iii of LeA 1742: Apana 2 to Z. 
( 'ili) Kaauwai and LeA 5829H: Apana I to Nahue located in the area of the 

former Olowalu Mill Site. 

Kamani A large tree (Calohpyllum inophyllum) which produced a hard wood that was 
( 'iii) formerly made into calabashes (Pukui and Elbert 1986:125); An 'iii name 

associated with LeA 6728: Apana I to Mahulu, LCA 1742 Apana I to A 
Kaauwai, LCA 5829E: Apana 3 to Kawehena, LeA 8573: Apana I to 

I a land subdivision of an ahupua 'a with its own name and defined boundary 

Alexander, \VilIiam De\Vitt 

1890 A Brief History of Land Titles in the Hawaiian Kingdom. In Hawaiian Almanac and Annual for 1891, edited 
by T. G. Thrum. Press Publishing Company Print, Honolulu, HI. 
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Kailiula, LeA 8817: Apana I to Kanakaole , LeA 6058: Apana 3 to 
Peekauai, LeA 5829: Apana 3 to Haole 

Kapaiki Translated as "the small enclosure" a section or mo '0 of ali'i lands at 
Olowalu Ahupua'a (Mr. Hinano Rodrigues in Lee-Greig and Hammatt 2006) 

Kaunukukahi An 'ili name associated with LeA 8817: Apana 2 and 3 to Kanakaole, LeA 
('ill) 5952: Apana I and 2 to Minamina, LeA 6728: Apana 2 to Mahulu, LeA 

6058: Apana 4 to Peekauai 

Kuekue An 'iii name associated with LeA 8573: Apana 2 to Kailiula 
('ill) 

Lrhau literally, "a gentle cool rain", a gentle rain considered favorable for the work 
of fishermen (Emerson 1909:241) 

Maomao literally a type of fish, a variation of mamao or far, calm, clear (Pukui and 
( 'ill) Elbert 1986:241); An 'iii name associated with LeA 7719: Apana I to Haia 

Mopua a traditional village at Olowalu and translates literally as "melodious" 
(p.158); currently a popular snorkeling spot 

'Ohi'a Two kinds of trees, 'ohi 'a 'ai (Eugenia malaccensis mountain apple) (Pukui 
( 'ili) and Elbert 1986:277) and 'ohi'a lehua (Metrosideros macropus, M collina 

polymorpha) (Pukui and Elbert 1986: 199). Found in the forested regions, the 
fruit of the 'ohi 'a 'ai was prepared by splitting and drying it in the sun (Pukui 
and Elbert 1986:277). The wood of the 'ohi 'a lehua is hard and once used 
for images, spears, and mallets (Pukui and Elbert 1986: 199). An 'iii name 
associated with LeA 6058: Apana I to Peekauai and claim 10127 by 
Makanialoha. 

Olowalu literally, "many hills" (p.170) 
(ahupua'a) 

Pakala literally translates as the "sun shines" (p.174), a place located just after 
Mopua and before Kapaiki 

Paumaumau An 'iii name associated with LeA 9906: Apana I to Pikao and LeA 8546: 
('ill) Apana I to Kaawili 

Pu'u Kllea literally, "small but conspicuous hill" (p.lll), a cemetery 

Ulaula Literally, "red" (p.214) 

Wailoa literally, "long water" (p.224); An 'iii name associated with LeA 5829: 
('ili) Apana 4 to Haole 
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2.1.1 He Mo'olelo no Olowaln 

Handy and others (I 99 I) summarize the relationship that traditional Hawaiians have with the 
natural environment best in the following passage: 

The sky, sea, and earth, and all in and on them are alive with meaning indelibly 
impressed upon every fiber of the unconscious as well as the conscious psyche. Hawaiian 
poetry and folklore reveal this intimate rapport with the elements, (Handy, et al. 1991 :23-
24) 

(T)he relationship which existed from very early times between the Hawaiian people ... 
is abundantly exemplified in traditional mele (songs), in pule (prayer chants), and i 
genealogical records which associate the ancestors, primordial and more recent, with 
their individual homelands, celebrating always the outstanding qualities and features of 
those lands. (Handy, et al. 1991:42) 

At Olowalu the mo 'olelo (traditions) revolve around the surrounding mountains and the 
elemental characteristics of this 'aina (land) which has been known as a pu 'uhonua or refuge of 
Maui since ancient times (Ladana 1858). The winds ofMaui, as named and described in the story 
of Paka'a, is recounted by J.H. Kanepu'u (in Sterling 1998:7) and mentions the strong wind of 
Olowalu in the following excerpt: 

The house breaking wind is at Olowalu, 

The kilihau is also there. 
The strength and prominence of this wind at Olowalu is additionally described in Hawaiian 
Proverbs and Poetical sayings gathered by Mary Kawena Pukui (I983) and related below: 

'DZelo No 'eau 215 

'A 'ohe umu mo 'a i ka makani. 

No umu can be made to cook anything by the wind. 

(Talk will not get the umu lighted and the food cooked. This saying originated in 
Olowalu, Maui, where it was very windy and hard to light an umu.) 

'DZeZo No 'eau 1457 

Ka makani ha 'iha 'i Zau hau 0 OZowaZu. 

The hau-Ieaftearing wind of Olowalu. (A gust wind.) 

'DZeZo No 'eau 2502 
OZowaZu ihu papa 'a. 

Crusty-nosed Olowalu. 

(Disparaging expression for the people of Olowalu, Maui, where the wind is said to blow 
into the nostrils, drying the mucus into crust.) 

While not all proverbs were complimentary, as illustrated by 'Olelo No'eau 2502 above, it is 
clear that the wind of Olowalu Ahupua'a was a significant element for the kama 'aina of this land 
and well known by others who did not reside there. 
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Tempering the "house breaking" wind of Olowalu, is the presence of the kilihau (J.H. 
Kanepu'u in Sterling 1998:7). Defined by Pukui and Elbert (1986:151), kilihau translates as ice­
cold shower; cold drizzle; to rain thus. It is possible that this particular rain is a rain that falls at 
the higher elevations and may possibly be linked with the following 'saying (Pukui 1983:246): 

'Olelo No 'eau 2250 

Na lehua 0 Llhau i pehia e ka noe. 

The lehua blossoms of LThau, weighted by the mist. 

(LThau, a mountain of Maui, was noted for its beautifullehua blossoms.) 

At Olowalu, Uhau is a prominent and picturesque mountain peak located toward the back of the 
valley. So prominent were the ohi'a lehua blossoms ofUhau that it was said the rich color of the 
blossoms would reflect onto to the waters of Ka Lae Hekili and turn the water red (Mr. Hinano 
Rodrigues in Lee-Greig and Hammatt 2006:59).The lehua of Uhau also figures prominently in a 
set of mele inoa, or name chants, known as "He lei no ka Moi Wahine Kapiolant' (A Wreath for 
Queen Kapiolani) that were composed for the queen at her coronation and represented each 
island (Stillman 1996). The following mele, Aia i Lihau ko lei nani, written by a Mrs. Paupau, 
and translated by Mary Kawena Pukui, was the mele for Maui (Stillman 1996): 

Aia i Lihau ko lei nani 

o ka ao lehua i poe i ka manu 

Ke haku a mai la e ka lau makani 

a hono 0 Lele ua lai lua 

Luana i Hauola kahi manao 

I ka lai huli 0 ka Maaa 

Hanohano ka opua i ka malie 

Ike kau a ke ao i Maunalei 

He lei hoi no ua lai nei 

No ka nalu haihai maka a Uo 

Ke noho nei no au i ka lulu 

Me na lai elua a ka manu 

Alia oe la e Haleakala 

E alai nei ia Kauiki 

Ua maikai ke alo 0 Piiholo 

I ka noho a ka ua ulalena 

At Lihau is your beautiful lei, 

Made of the full blown lehua loved by birds, 

It is braided together by the wind's deft fingers 

On the calm and peaceful realm ofPi'ilani 

Two thoughts enter the mind 

With the conflicting blowing of the Maaa 

Proudly appear the clouds in the calm 

As they gather on Maunalei 

The lei is to be worn by you on a calm day 

On the rolling surf of Vo 

The sea dwells there before the calm 

Beside the pleasant haunts of birds. 

Wait there, Haleakala, 

Before you hide Ka'uiki from view. 

Beautiful is the face ofPi'iholo 

Fore there dwells the 'ulalena rain. 

Haina ka wahine nona ka lei This is in praise of the chiefess whose lei chant this 

is, 

o Kapioloni i ka iu 0 ka moku Kapi'olani, so high above. 
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2.1.1.1 The Origins of Pu 'ulaina at Wahikuli and the Role of Llhau 

Prior to her current incarnation as a mountain peak, LThau was once a woman who had a 
child with Eeke named PU'ulaina, a now prominent landfOlm in Wahikuli Ahupua'a. Fornander 
(l919b) recounts the following regarding the birth of Pu'ulaina and the transformation of LThau 
to a hill at Olowalu: 

... some say it was begotten by two mountains, Eeke (the summit crater of the West Maui 
Mountains) and Lihau (the mountain top back of Olowalu). Eeke was the husband and 
Lihau was the wife. They were real persons, but it will be shown later the reason for their 
being changed to mountains. After they had lived as man and wife, a child was born to 
them, a son, the subject of this story which we are considering. But after some time Eeke 
became entangled, for he saw a beautiful woman, Puuwaiohina from Kauaula, and they 
committed adultery. Because ofthis, Lihau thought to choke the child to death, so that the 
two of them could go and do mischief; this caused them to quarrel. Eeke took the child to 
his mother, Maunahoomaha, and left him with her. After that their god, Hinaikauluau, 
placed a restriction over them; they were not to live together, nor were they to have any 
intercourse with others; but ten days after this order, Eeke again committed adultery with 
Puuwaiohina above referred to, who was a younger sister to Lihau. Because of this their 
god punished them by making Eeke a mountain and Puuwaiohina a mountain ridge; that 
is the ridge prominent at Kauaula. 

After that, Lihau was possessed with love for their child, so she asked Maunahoomaha 
for permission to meet her son, that was agreeable to her mother-in-law, and when she 
met her child she was glad. When she realized what a handsome man her favorite son had 
grown to be, she gave him for husband to Molokini, one of the noted beauties of that 
time, because she was the wife intended for him ... 

However, arriving on Maui, this was one of Pele's (the fire goddess) cruel deed; one of 
her younger sisters saw how handsome Puulaina was, so she asked Molokini to let her 
have him for husband. The other refused, for she was greatly in love with her own 
husband; so she (Molokini) was changed into a little island, and she has remained so to 
this day. 

When Lihau heard of this, she grieved for her daughter-in-law, so she went to consult 
Pele on the matter. But Pele replied gruffly: "If that is the case, then I say to you that you 
will die; also your son." Lihau was there and then changed into a hill where Pele resided 
for some time; the son also died. But the one whose was the desire, earnestly entreated 
and begged that her husband be spared. But the red-bleary-eyed (Makole-ulaula, an 
epithet applied to Pele) did not wish it that way. That was how the son became a hill and 
has remained such until this day. 

2.1.1.2 Drought and the Lesson ofHua 

There is an ancient proverb, or 'olelo no 'eau, that warns others to not talk too much of one's 
king and is a reminder that trouble will follow those who destroy the innocent (Pukui 1983:194 
[1811]): 

Ko 'ele na iwi 0 Hua i ka Iii. 

The bones of Hua rattled in the sun. 
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According to the story of Hua, retold by Fornander (19l9a:514-5l6), he was a chief of Uihaina 
who had forsaken his kahuna, or priest, Luaho'omoe and caused a drought throughout the 
Hawaiian Islands. The mountains of Olowalu and ua 'u (Hawaiian Petrel [Pterodroma 
sandwichensis] that nest there are central to the story: 

There lived here in Lahaina a chief named Hua ... he desired to get some ua'u squabs to 
eat; he sent some men up to the mountains above Oloalu [sic] to get some ua'u squabs to 
satisfy his desire. He did not wish for birds from the beach. When the birds were 
obtained, they were to be taken to the priest for him to ascertain where the birds came 
from; if he should give out the same information as the men had given to the chief as to 
the source of the birds, then he would be safe; if he should give a contrary answer, he 
would be killed. The name of this priest was Luahoomoe and he also had children. When 
the men went up, they could not find any mountain birds at all, so they decided to get 
some shore birds. When they caught some, they daubed the feathers red with dirt so that 
the chief would think the birds came from the mountain. When they returned and handed 
the birds to the chief, he was exceedingly glad because he thought the birds came from 
the mountain. The chief told the men to take them to the priest for his inspection. The 
priest perceived, however, that the birds came from the seashore. Then the chief said to 
the priest: "You shall not live, for you have guessed wrongly. I can very well see that 
these are mountain birds." Then and there an imu was prepared in which to bake the 
priest. 

Before he was placed in the imu, however he said to his children: "You two wait until the 
imu is lighted, and when the smoke ascends, should it break for the Oloalu mountains, 
that indicates the path; move along; and where the smoke becomes stationary, that 
indicates where you are to reside ... Then the priest was cast into the oven and the 
opening closed up tightly. The smoke arose and darkened the sky ... after the priest had 
been in the imu for two days, he reappeared and sat by the edge of the imu unknown to 
anyone; the chief thinking all the time that he was dead; but it was not so. 

When the smoke ascended and leaned towards the Oloalu mountains, the two sons went 
off in that direction; the cloud pointed towards Hanaula, and there it stood still, so the two 
sons ascended to the place and resided there ... 

Then the whole of Maui became dry; no rain, not even a cloud in the sky, and people died 
from lack of water. The smoke that hung over Hanaula became a cloud, and rain fell 
there. 

Hua, the chief, lived on, and because of the lack of water and food he sailed for Hawaii, 
the home of his elder brother; but because Hawaii also suffered from lack of water and 
food he came back and lived at Wailuku. Wailuku also did not have any water, and that 
caused the chief to be crazed, so he leaned against the edge of the precipice and died, and 
that was the origin of the saying "The bones of Hua rattle in the sun." 

Fornander further notes that the saying, "The bones of Hua rattle in the sun," refers to the 
chief whose wickedness won him the ire of his people. In an ultimate show of disregard, they let 
his body lie where he fell so that his bones bleached in the sun and rattled in the wind. Hence the 
above proverb warning others to not destroy the innocent as Hua had destroyed Luaho' omoe and 
in that caused great suffering to people of Hawai' i and ultimate desecration of his bones by his 
own people. 
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2.1.2 Traditional Hawaiian Period prior to Western Contact 

2.1.2.1 Traditional Settlement and Subsistence 

As emphasized by Handy and others in the following summary, the ali'i and maka 'ainana 
were attracted to the Lahaina District by its natural resources and geographic position: 

Lahaina District was a favorable place for the high chiefs of Maui and their entourage for 
a number of reasons: the abundance of food from both land and sea; its equable climate 
and its attractiveness as a place of residence; it had probably the largest concentration of 
population, with its adjoining areas of habitation; easy communication with the other 
heavily populated areas of eastern and northeastern West Maui, 'The Four Streams,' and 
with the people living on the western, southwestern and southern slopes of Haleakala; 
and its propinquity to Lanai and Molokai. (Handy, et al. 1991 :492) 

They fmiher indicate that Olowalu, along with the three other major waterways of the Lahaina 
District (Ukumehame, Launiupoko, Kaua'ula), provided a productive leeward environment for 
the cultivation of a wide range of agricultural goods: 

Southeastward along the coast from the ali'i settlement were a number of areas where 
dispersed populations grew taro, sweet potato, breadfruit and coconut on slopes below 
and in the sides of valleys which had streams with constant flow. All this area, like that 
around and above Lahaina, is now sugar-cane land ... Olowalu, the largest and deepest 
valley on southwest Maui, had ... extensive lo'i lands both in the valley and below. Just 
at the mouth of the valley we found in 1934 a little settlement of five kauhale (family 
homes) surrounded by their flourishing 10 'i. There are said to be abandoned 10 'i far up in 
the valley. (Handy, et al. 1991 :492) 

Winslow Walker of the Bishop Museum corroborated the writings of Handy and others during an 
island-wide archaeological inventory survey where he notes the presence of 10 'i and ancient 
house sites within Olowalu Ahupua'a (Walker 1931): 

"Terraces for the cultivation of taro were seen on West Maui in the vicinity of... Lahaina, 
Olowalu, and Ukumehame" [p.?I] 

Above Mrs. Naho'oikaika's house (at Olowalu), old taro patches and house sites, old 
auwai (traditional Hawaiian irrigation ditches) were used for sugarcane ditches ... at the 
edge of a house platform (15 by 28 feet) there is a large red stone used as a papamu for 
konane [p.77] 

While the upland areas provided a good environment for agricultural crops, the coastal 
reaches, were rich in marine resources. Most of the fishing grounds lying between Lana'i, 
Kaho'olawe, Ukumehame, and Lahaina were only one to two miles apart (Daniel Kaha'ulelio in 
Maly and Maly 2003 :22). '(j 'i02 fishing, using a method referred to as mamali '6 'io, was done 
just beyond the reef and in places close to shore from the steamer landing of Ma'alaea to the 
cape of Kunounou at Honokapohau, in the district of Lahaina. These were the places in which 
fishing was done by those of Olowalu, Lahaina, Ka'anapali, Honolua, and Honokohau 
(Kaha'ulelio 2006:141). 

2 Adult ladyfish, bonefish (Albula glossodonta) 
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As the coastal environs were intensively used for gathering marine resources, it should follow 
that the existence of permanent or re-current seasonal habitations would be present along the 
coastline. Kuleana claims for pahale or house lots along the Olowalu coastline reflects a picture 
of settlement in the coastal environs (see Section 2.1.4 and Figure 7). 

A basic comparative picture of the pre-western contact popUlation of Olowalu Ahupua'a is 
suggested by figures in nineteenth century missionary censuses (Schmitt 1973). Results of the 
1832 census, in which the total population of Maui is 35,062, give the following populations: for 
Lahaina, 4028; for Ukumehame, 573; and for Olowalu, 832. These three figures, when 
combined, represent 15 percent of the total Maui population. Allowing for post-contact 
distortions (e.g., disease and commercially-inspired population shifts), the population totals 
suggest that this portion of Maui accommodated a substantial portion of the island's pre-western 
contact population. 

An "overland" trail system allowed pedestrian access between Lahaina and the north coast of 
West Maui, as well as into the upper forests for bird-catching and the collection of wild plant 
resources. According to Handy and others (1991 :490), the trail extended mauka in Olowalu 
Valley to the highest point of the West Maui summit at Pu'u Kukui, then descended to Waiehu 
on the northern side ui (Handy, et al. 1991:490; Sterling 1998:26). 

Kealaloloa, located within the modern boundaries ofUkumehame Ahupua'a, is a broad ridge 
of the southeast flank of West Maui which ascends mauka of a traditional Hawaiian coastal 
settlement (Walker 1931 :43). Following this ridge mauka provides a direct and easily navigated 
route (now a jeep road) to the West Maui summit area, at the headwaters of Pohakea stream on 
the east and Ukumehame stream on the west. From this point, at Hana'ula, the trail likely 
continued along the summit ridge to intersect the inland Olowalu-Pu'u Kukui-Waiehu 
"overland" trail (Handy, et al. 1991 :490). 

2.1.2.2 Politics and Warfare 

The Mokupuni of Maui, being the second largest island in the Hawaiian island chain, was a 
major center for political development during pre-contact and early historic times (Kirch 
1985:135). Many battles were fought between the Maui Island and Hawai'i Island polities, with 
the earliest conflicts primarily centered on the east coast of Maui. 

During the reign and following the death of Maui ruler Kekaulike in the early 1700's, the 
chiefs of Maui and Hawai' i were once again at war, this time bringing the battles closer to the 
present study area. After Kamehameha-nui, the original successor of Kekaulike, was defeated in 
battle at Lahaina by his older brother Kauhi, Alapa'i (ruling chief of Hawai'i) brought 
Kamehameha-nui back to Hawai'i and began making plans for battle against Kauhi. Around 
1738 Alapa'i and his Hawaiian forces occupied the Lahaina region, holding the lands from 
Ukumehame to Mala and employed the following wartime tactics to keep the subjects of Lahaina 
under control: 

A whole year Alapa'i spent in preparation for the war with MauL It was in 1738 that he 
set out for the war in which he swept the country. What was the war like? It employed the 
unusual method in warfare of drying up the streams of Kaua'ula, Kanaha, and Mahoma 
(which is the stream near Uiliainaluna). The wet taro patches and the brooks were dried 
up so that there was no food for the forces of Ka-uhi or for the country people. A1apa'i's 
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men kept close watch over the brooks Olowalu, Ukumehame, Wailuku, and Honokowai. 
(Kamakau 1992:74) 

This tactic, along with a day of hard fighting at Pu'unene near Mailepai, won this war for the 
forces of Alapa'i and Kamehameha-nui, the latter of whom became the ruling chief of Maui (S. 
Kamakau 1992:75). 

Kamehameha, future Mi5 T (King) who unites the Hawaiian Islands under a single ruler, finds 
himself at the pu 'uhonua of Olowalu following the great battle of Kakanilua, a battle fought on 
the sand hills of Kalua where Kalaniopu'u of Hawai'i lost to Kahekili of Maui (S. Kamakau 
1992:85-88). Joseph Mokuohai Poepoe (inSterling 1998:24) relates the story of Kamehameha at 
Olowalu: 

Four days after the battle of Kakanilua the chiefs of hawaii received a kind of welcome 
from King Kahekili of Maui. Kahekili told the Hawaii chiefs to pause awhile on Maui 
and rest. The land which Kahekili gave them is the place where they stayed. It was 
Puuokapolei at Olowalu. Their division of land reached as far as Lahaina. 

Kahekili, who rose to power following the passing of Kamehameha-nui, was one of the more 
powerful and ambitious chiefs of Maui who, by 1786, ruled O'ahu, Moloka'i and Uina'i (Daws 
1968:31). During the later years of Kahekili's reign and the early years of Western contact, the 
traditional Hawaiian lifestyle changed rapidly, as western goods, particularly weapons and 
metals became obtainable through either trade or theft. Daws comments that several of the early 
traders "saw nothing wrong in arming one Hawaiian chief against another as they sold guns to as 
many factions as they could find and then encouraged them to fight" (Daws 1968:32). 

The "Olowalu Massacre," one of the more infamous events immediately following European 
contact reveals how conflicts between early western traders and native Hawaiians were easily 
provoked as western goods became the focus of Hawaiian needs. On February 1790, the 
Eleanora arrived from Liverpool, England captained by Simon Metcalfe, and anchored off of 
Honua'ula (S. M. Kamakau 1992:145). Kalola, the widow of Kalaniopu'u, was residing at 
Honua'ula at the time of the arrival of the ship with her new husband Ka'opuiki when the 
following events occurred: 

... Ka-'opu-iki was glad to go on board to trade for iron, muskets, and red cloth; but 
muskets were the objects he most desire. The people brought in exchange hogs, chickens, 
potatoes, bananas, and taro. Night fell before they had finished their bargaining, and the 
next day Ka-'opu-iki and others went out again to trade further; but the strangers were 
unfriendly and beat them off with ropes. When Ka-'opu-iki heard from the people of 
Honua'ula about the small boat which it was customary to keep tied to the back of the 
ship, he detennined to steal the boat at night. At midnight when the guard on the skiff and 
the men of the ship were sound asleep, Ka-'opu-iki and his men cut the rope without 
being seen from the ship. As they were towing it along, the guard awoke and called out to 
those on board the ship, but he was too far away to be heard; he was killed and his body 
thrown into the sea. The boat was taken to Olowalu and broken up, and the iron taken for 
fishhooks, adzes, drills, daggers, and spear points. 

The next morning when the men on the ship awoke and found both skiff and watchman 
missing and realized that the boat had been stolen and the watchman killed, they shot off 
the cannon upon Honua'ula and killed some men, among them a peddler from Wailuku, 
named Ke-aloha, who had come to Honua'ula to peddle his wares. Two men were held 
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on board the ship, one from Honua'ula and one from Olowalu, perhaps because these 
men had given information about the theft or perhaps because the foreigners suspected 
that Ka-'opu-iki and the others ... said they were from Olowalu, were responsible for the 
theft. That evening they sailed to Olowalu, and in the morning Ka-lola declared a tabu 
restricting canoes from going out to the ship on pain of being burned to death of they 
disobeyed. "Withered grass" (Mau'uae) was the nanle of this law ... on the fourth the tabu 
was ended, and canoes in great numbers went out to trade with the foreigners ... Little 
did they suspect the terrible carnage that was to follow, a carnage without any effort to 
apprehend and punish the offenders or any pity for the innocent. So these Christians 
murdered the Hawaiian people without any more mercy than cannibal Nukuhivans show, 
or people of pagan lands .... At noon that day the Eleanor sailed, and the people went out 
and brought the dead shore ... and the dead were heaped on the sands at Olowalu. 
Because the brains of many were oozing out where they had been shot in the head, this 
battle with the ship Eleanor and her captain was called "The spilled brains" 
(Kalolopahu). [t was a sickening sight ... (S. M. Kamakau 1992:145-146) 

The arrival of the Eleanora plays significantly into the history of Hawai'i not only for the 
atrocity that was the Olowalu Massacre, but for the shipboard presence of John Young who, 
along with Isaac Davis, would become a favorite of Kamehameha I and instrumental as leaders 
in the wars of unification which would bring all of the islands under a single ruler. This push for 
unity would shift the traditional sociopolitical system from a Chiefdom hierarchy to a Kingdom 
under the Kamehameha line and make way for rapid changes in the islands. 

2.1.3 Early Post-Contact Period 

The nineteenth century brought to Lahaina, and the surrounding lands which include the study 
area, a multitude of commercial, demographic, social, and religious changes that were 
encouraged by the burgeoning foreign influx. During the year 1819 the first whaling ships 
arrived in Hawaiian waters and Lahaina Harbor became a primary port of call for provisioning 
ships in the islands. Closely following the arrival of the first whaling ships, thefirst Protestant 
missionaries and their families arrived in Lahaina in 1823. The missionary William Ellis, who 
visited Lahaina during the 1820's, described the landscape that had entranced both the Hawaiians 
themselves and the nineteenth century newcomers: 

The appearance of Lahaina from the anchorage is singularly romantic and beautiful. A 
fine sandy beach stretches along the margin of the sea, lined for a considerable distance 
with houses and adorned with shady clumps of kou-trees, or waving groves of cocoa­
nuts ... The levelland of the whole district, for about three miles, is one continued garden, 
laid out in beds of taro, potatoes, yams, sugar-cane, or cloth-plants. The lowly cottage of 
the farmer is seen peeping through the leaves of the luxuriant plantain and banana tree, 
and in every direction white columns of smoke ascend, curling up among the wide­
spreading branches of the bread-fruit tree. The sloping hills immediately behind, and the 
lofty mountains in the interior, clothed with verdure to their very summits, intersected by 
deep and dark ravines, frequently enlivened by waterfalls, or divided by winding valleys, 
terminate the delightful prospect. (Ellis 1826:76-77) 

Specific to Olowalu was an excursion around part of the island beginning at Lahaina by the Rev. 
Hiram Bingham and Rev William Richards. In a letter to the American Board of Commissioners 
for Foreign Missions, Mr. Bingham describes their journey and overall impressions: 
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Day before yesterday, Mr. Richards and I set off on an excursion to explore a part of the 
Island, and to visit the king, now on the other side. By the favor of the king's mother and 
her husband we obtained a good double canoe to facilitate our progress. We sailed along 
the shore in the direction of Maurakea (Mow-rah-ka-ah) [Mauna Kea] on Owhyhee, 
[Hawaii] of which we had a view among the clouds. Seven or eight miles from Lahinah 
we alighted on shore, and walked a mile or two through a pleasant plantation called 
Oroaru (O-ro-ah-roo) [Olowalu] belonging to the king's mother and containing 128 
houses; then joined the canoe again. We found that some of the people had attended 
divine worship. As I was giving them a few words of instruction, I heard a lad pronounce 
the name of JESUS CHRIST. I asked him by whom he had heard the name of our Savior; 
he replied, "By the missionaries at Lahinah." We proceeded sailing along the shore, 
several miles passed [sic] several plantations belonging to Urumaheihei (Oo-roo-mah-ha­
ee-ha-ee) [Ukumehame] and containing about 80 houses ... (Bingham 1824) 

The whaling trade flourished until the 1860's and gave impetus to the development and 
growing population of Lahaina. Between 1824 and 1861, 4747 whale ship arrivals were recorded 
for Lahaina, representing 47 percent of the total arrivals in all ports of the Hawaiian Islands. 
Figures from an 1846 census of Lahaina documents the following changes brought to the area 
midway through the nineteenth century: 3,445 Hawaiians, 112 foreigners, 600 seamen, 155 
adobe houses, 822 grass houses, 59 straw and wooden houses and 529 dogs (Jarves 1847:240). 
With an increasing population of foreigners entering Lahaina, there was a need to increase the 
traditional agricultural surplus, primarily under the control of the ali'i class, for economic trade. 
Henry Whitney, editor for The Pacific Commercial Advertiser, implies that western vegetables 
became a common and abundant constituent of the Hawaiian gardens in the following excerpt 
about Maui Island: 

... Fruits are generally abundant. The grape seems to luxuriate in the rich soil, and the 
sunny, clear weather of Uihaina is, par excellence, the fruit of this place or Islands. Figs, 
bananas and melons are produced in abundance, and pumpkins enough for all New 
England to make pies for a general Thanksgiving (Whitney 1858) 

After the consolidation of the rulership of the Hawaiian Islands by Kamehameha I early in the 
nineteenth century, Lahaina became the "capitol" of the kingdom until the 1840's when the 
government moved to Honolulu. The sugar cane Ellis observed in the environs of Lahaina in the 
1820's would become, during the second half of the nineteenth century, the basis for a 
commercial venture that would reshape the landscape within much of the present study area. 

2.1.4 Mid- 1800s and the Great Mahele 

With the unification of the Hawaiian Islands in 1791(Andrews 1865:556) and the arrival of 
the first Missionaries in 1820 (American Board of Commissioners for Foreign Missions 1832; 
Andrews 1865:556), western commerce and the Christianization of the Native Hawaiian people 
swept across Lahaina Moku. The lands surrounding Lahaina town were cultivated in commercial 
sugar (Gilmore 1936:198-203), while the whale trade (Graves, et al. 1998), the Irish potato trade 
in response to the California Gold Rush (Gilman 1906: 177), and the establishment of the 
Lahaina Mission Station and Lahainaluna High School, drew people to the waterfront areas as 
well as the town itself. This trend made Lahaina town one of the main religious and educational 
centers for the entire island chain (S. Kamakau 1992:304) and strongly influenced the religious 
and economic development of adjacent land divisions. 
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2.1.4.1 Religious Development 

The Reverend Richard Williams established the Olowalu Mission of the Lahaina Station 
between around 1829, and provided Christian meetings for the people there. In a letter written 
October 2, 1830, by Richard Williams and Jonathan S. Green, a review of the status of public 
worship on the Sabbath was reported thus: 

In every considerable village from one end of the island to the other, the people have 
erected a house for the worship of God ... At Olualu [sic], a village eight miles distant 
from Lahaina, we have preached during the season, nearly thirty sermons to a 
congregation of five to six hundred. This and a single Sabbath at Kanepale, a village 
equally distant from Lahaina in another direction, is all that we have been able to do for 
the people on this side of the island ... The congregation at Olualu [sic] listen with 
seriousness to the preaching of the gospel. A few teachers of schools there have formed 
themselves into a Bible class, who have been instructed in the interval between the 
services of the Sabbath. (Richards and Green 1831) 

In an 1837 report to the American Board of Commissioners for Foreign Missions, a review of 
meeting-house construction in the Hawaiian Islands was presented with the following comment 
on progress at Olowalu: 

A doby meeting-house, or one the walls of which are of clay hardened in the sun ... has 
been built at Oloalu [sic], on Maui. (American Board of Commissioners for Foreign 
Missions 1837) 

Mr. Hinano Rodrigues (in Lee-Greig and Hammatt 2006:A-32) offered the following description 
of the effort that went into building the Olowalu Church (see Figure 8): 

The church was founded in 1835 ... what happened is that my tutu folks formed a human 
line from the church up the mountain, and then they passed the stones down to the 
church, then they went across the street and got the coral and ground the coral to make 
cement yeah? And they built the church. 
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Figure 8. General Interior View of the Olowalu Church, photographed by Jack E. Boucher in 1966 for the 
Historic American Buildings Survey (HABS), and the Historic American Engineering Record 
(HAER) (National Park Service). 

By the mid 1800's Hawai'i, the Lahaina area in particular, was infiltrated by a growing 
community of foreign business entrepreneurs, transient whalers, and Calvinist-minded 
missionaries; all of whom had personal interests to protect and virtues to impress upon the 
traditional Hawaiian people. Encouraged by these foreign factions, the western-like land 
divisions of the Mahele were instigated under Kamehameha III (Kauikeaouli). The series of acts 
to "Organize the Executive Ministry" known commonly as the Organic Acts of 1845 and 1846, 
initiated the process of the Mahele, or division of Hawaiian lands, which would introduce private 
property ownership into Hawaiian society, as well as, transfonn the governance of the Kingdom 
from a full monarchy to a constitutional monarchy (Van Dyke 2008:32-33). Beginning in 1848, 
the Land Commission oversaw land divisions of three groups: Crown Lands (for the King); 
Konohiki or Ali'i Lands; and Government Lands, all of which were "subject to the rights of 
native tenants" (Wong Smith in Graves and Goodfellow 1991). 

In 1848 the crown and the ali'i (royalty) received their land titles and kuleana awards for 
individual parcels within the ahupua 'a were subsequently granted in 1850 (Alexander 
1890:114). Crown Lands are lands defined as follows: 

... lands reserved by Kamehameha III, March 8, 1848, "for himself, his heirs and 
successors forever", as his private property. 

At the death of Kamehameha IV, it was decided by the Supreme Court that ... under the 
confinnatory Act of June 7th

, 1848, "the inheritance is limited to the successors to the throne," 
"the wearers fo the crown which the conqueror had won," and that at the same time "each 
successive possessor my regulate and dispose of the same according to his will and pleasure as 
private property, in the manner as was done by Kamehameha III." (Alexander 1890: 121) 
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As illustrated above, in designations of lands as Crown, and through all awards of whole 
ahupua 'a and iii to specific ali'i, the rights of the native tenants were expressly reserved, "Koe 
na Kuleana a Kanaka" (Reserving the Rights of Native Tenants) (Alexander 1890:114). In an 
Act ratified on August 6th

, 1850, the gathering rights of the common people for personal use, 
which included the gathering of both terrestrial and marine resources, in addition to the right to 
water and the right of way on the lands of the Konohiki, were guaranteed and embodied in 
Section 10477 of the Civil Code (Alexander 1890:114-115). By this same Act, resolutions 
passed by the Privy Council granted fee simple titles, free of all commutation, with the exception 
of awards granted within the towns of Honolulu, Lahaina, and Hilo, to all native tenants for their 
cultivated lands and house lots, (Alexander 1890: 115). Kuleana awards were presented to tenants 
of the land, native Hawaiians, naturalized foreigners, non-Hawaiians born in the islands, or long­
term resident foreigners, who could prove occupancy on the parcels prior to 1845. Despite the 
effort to allocate lands to the maka'iiinana, the ali'i control of the majority of lands persevered 
and, as the future would indicate, much of these lands were ultimately obtained by foreigners for 
sugarcane enterprises. 

The majority ofOlowalu Ahupua'a was retained by Kamehameha III as Crown Lands. Within 
these lands, most of the kuleana claims where concentrated along Olowalu Stream in the mauka 
region and along the coastline of the ahupua 'a in the makai areas. The primary uses of the 
kuleana claims in the upper environs and along the stream bed were for agricultural pursuits, 
with some used as house lots, while the claims along the coastal regions consisted primarily of 
house sites with home gardens. Again, these land claim testimonies affirm that the kuahiwi or 
upper forested regions were a focus of gathering or maintaining household plant resources such 
as wauke, hala, and 'ohi 'a while the watered valley bottom was good for lo'i kala (pondfield 
taro) with cultivation of kula crops (e.g. sweet potatoes and dryland taro) or kihapai presumably 
along the dryer upper alluvial plains (Table I and Figure 9 through Figure 10). 

References to adjunct po 'alima, or agricultural lands tended for the ali'i, and konohiki lands 
are accounted in the native or foreign testimonies as well. Of note, one of the testimonies given 
during the Mahele claims that the konohiki, had three lo'i plots in the middle of his land. 
Following the Mahele, in 1871, surveyors noted that "140 konohiki lois" were present on one 
side of Olowalu stream (Letter to J.O. Dominis from Nahaolelua, September 14, 1871-State 
Archives files). 

Table l. Sample of Land Commission Awards within Olowalu Ahupua'a 

Helu . ... 
Royal ••... Claimant .. 'IIi IA""ardlletails 

. ...... . ..... . ........ 
Patent .) 

• 
.. 

. . 
Number .. ... ........ . . . ... 

01742:02 2154 Kaauwai, Z. Kailoaikil kula land adjacent to Olowalu Stream 
Wailoanui 

0240 None Clark, John Kaluakanaka House lot 

04376:01 6267 Keahi Puukoloohilo 25 mo '0 of kula (pasture) land 

05620:01, 5477 Kehele Maomao, Section 1 is kala land adjacent to Olowalu 
04 Wailoa Stream, Section 4 is 2 lo'i adjacent to Olowalu 

Stream 

05829:H 4840 Nahue, Kaluaha 210 'i and I house lot adjacent to Olowalu 
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Helu Royal Claimant 'IIi Award Details 
Patent .. 

. . Number . . . . .. 
wahine Stream 

05952:01 5181 Minamina Kaunukukahi A house lot adjacent to the government road 

06728:2 4952 Mahulu Kaunakukahi I house lot and kula; referred to as "School 
Building" in boundary description 

07719 7209 Haia Maomao 15 lo'i, I kula, and I house lot adjacent to 
Olowalu Stream and the government road 

08573:1 3810 Kailiala Kuekue A house lot 

08817:01 7572 Kanakaole Kaunukukahi I house lot 

10128:05 4041 Maui,E Kamani 3 small salt land 

8546 3353 Kaawili Paumaumau One parcel of dry taro land near Pu'u hilili'ole 
Kapaikoa and Kapaikoa. One piece of Kala land in the 
Pu'uhilili'ole three iii ofPulaia, Pu'ukoliolio and 

Hawaiikekee. 1610 'i, a pahale (houselot) with 
a wauke patch, a banana orchard in 
Paumaumau, a wauke forest in Pualaia, 
another banana orchard in Pahua, and II lo'i 
in Pu'ukoleaohilo 

6058 5468 Peekauai Kamani & 2 pieces of forest 'ohi'a land, kala in Kamani 
Kaunukukahi (1010 'i) and one in Kaunukuhahi 

4376 6267 Keahi Pu'ukoliohilo Apana I - kula land in the 'iii of 
Launukukahi Puukoliohilo. Apana 2 is kala and kula in 
Pualaia Pu'ukoliohilo. Keahi's testimony states: I tell 

you of my kuleana of 5810 'i, 5 puhala lei and 
lauhala factories and the wood upland from 
the rna '0 lands from my father. J am his heir. 
From Pikai is our kuleana and living 
compound and the kula. There was never any 
dispute up to this time. And three patches of 
wauke, one located in Pualaia, several stands 
of wauke, 2 more stands, 2 dryland taro 
gardens--they are in the kuahiwi 
(uplands/forest). 
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Figure 9. Original route ofOlowalu Stream, as surveyed by C.l. Lyons (Dodge 1879), as opposed to the rerouted stream of modern day Olowalu 
(see Figure 1). 
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Figure 10. Distribution of kuleana awards within Olowalu Ahupua'a, note concentration along the base of 
Olowalu Valley and fanner location of Olowalu Stream bed (Monsarrat 1881). 
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2.1.5 Development of the Sugar Industry in Olowalu Ahupua'a (Mid-1800 to Mid-1900s) 

The Lahaina area was the location of some of the earliest sugarcane ventures in Hawai'i. The 
earliest reference to sugar grown in the Lahaina area is credited to G. W. Wilfong, the manager 
of the Hana Plantation in 1851. In his 1882 writings, Wilfong made note of the various sugar 
enterprises established on Maui during his first tour of the island in 1849, and described the early 
sugar operations in Lahaina. He noted that cane trash was an inefficient fuel for the boiling down 
of the juice extract into syrup, and that a large supply of indigo (Indigofera sufJruticosa) was cut 
down for firewood in Lahaina. 'The area cleared by this means was subsequently used for the 
first planting of a supply of seed brought by Captain Edwards, of the whale ship George 
Washington. This cane was called Lahaina" (Wilfong 1882). ' 

Captain Pardon Edwards had brought samples of two varieties of sugarcane to Hawaii in 
1854: one variety from Tahiti, and one from Cuba. Both varieties flourished, but the Tahitian 
variety excelled, and was named "Lahaina" (Dorrance and Morgan 2000). The first Lahaina mill 
was operated by Judge A.W. Parsons in 1849. This mill plus 1000 acres of land was 
subsequently auctioned to O.H. Gulick. The Lahaina Sugar Company was established in 1859, 
under the direction of Henry Dickenson (Wong-Smith in Graves and Goodfellow 1991 :A6). The 
primary sugarcane enterprises developed during the mid to late 1800's along the alluvial plains 
of the West Maui Mountains were the Olowalu Sugar Company and Pioneer Mill Company. 

Seeking to capitalize on the sugar industry, King Kamehameha V (Lot Kamehameha) leased 
the Crown Lands of Olowalu and Ukumehame to a new venture, the West Maui Sugar 
Association, in1871. One of 32 plantations that existed in Hawai'i and one of 12 on Maui listed 
in an 1872 report, this sugar venture produced an average yearly crop of 600 tons, though its mill 
had a capacity of 1,200 tons. By comparison, Pioneer Mill produced an average of 1,000 tons for 
its 1,200-ton capacity mill. Both plantations were hindered by lack oflabor. (Ainsworth 2011) 

The owners of the West Maui Sugar Association needed to concentrate on the difficult task 
of growing sugar so they turned to an agent, also called a factor, to handle the sale and shipping 
of their product. C. Brewer & Co. acted as agent for the yearly crop in the I 870s. Unfortunately, 
the sugar industry slumped in the 1870s. The Olowalu venture, struggling to survive, received a 
major blow when Lot Kamehameha died in 1872. Two years later, the West Maui Sugar 
Association sold both its plantation and mill in 1874 to James C. Campbell and Henry Turton, 
owners of what was by then called the Pioneer Mill Plantation, for $38,000. (Ainsworth 2011) 

When the sugar industry rebounded, as a result of a reciprocity treaty with the United States 
that went into effect in 1876, and in anticipation of a boom in sugar, Milton Philip, a Lahaina 
businessman, started to acquire land in Olowalu and Ukumehame in 1875. Another Maui 
resident, Goodale Armstrong, also acquired Olowalu property and together they formed what 
they called the Olowalu Plantation. (Ainsworth 2011) 

2.1.5.1 The Olowalu Sugar Company 

Utilizing former crown and kuleana lands, Phillip and Armstrong started growing sugar in 
1876 (Ainsworth 2011) and formally organizing the Olowalu Sugar Company in 1881 on lands 
given up by the West Maui Plantation. The sugar venture was originally represented by the 
agency of McFarlane & Co., with shares in the plantation purchased by Theophilus Harris 
Davies, who became the agent for the enterprise in the late 1880's. 
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The history of the Olowalu Sugar Company included the construction of a mill and wharf 
development at Olowalu prior to 1884 (Wright I 974a). In addition processing cane harvested 
from the fields of Olowalu and Ukumeham, the mill was also contracted to process the cane 
harvested by Maunalei Sugar Company, a Uina'i Island enterprise. Cane harvested by the 
MaunaIei Sugar Company in Keomuku was shipped from Halepalaoa to be processed at Olowalu 
beginning with the 1899 crop. Processing of the Uina'i cane continued until 1901with the 
closing of the Maunalei Sugar Company(Conde and Best 1973:206). 

The lands of the Olowalu Sugar Company lie on the lee side of the west Maui Mountains, 
where the rainfall is low, but the streams behind the plantation reach back to the crest of the 
mountains and are supplied chiefly by trade-wind rainfall. Heavy "kona" rains augmented the 
water supply during years of low trade-wind rainfall. It is estimated that the first well drilled at 
Olowalu for the plantation was sunk in 1905, a single shaft with 670 feet of lateral tunnels 
designed to skim 3 million gallons of fresh irrigation water per day from sources beneath the 
Olowalu plains. It was drilled vertically approximately 20 feet through the Wailuku basalts, at an 
elevation of 20 feet (Stearns and MacDonald 1942). A second well was drilled in Ukumehame 
around 1908, which consisted of a pit five feet deep, with a 6-inch drilled well 12-feet deep in 
the bottom. This arrangement was able to pump 1.25 million gallons per day (Stearns and 
MacDonald 1942). 

In the 1920's, the Olowalu Sugar Company drilled an additional Maui-Type well at 165 feet 
of elevation, which consisted of a 300 inclined shaft measuring 300 feet long. This became 
known as well site no. 12, and replaced the Ukumehame well, which was subsequently filled in 
(Stearns and MacDonald 1942). In the early 1930's, the Olowalu Plantation merged with the 
Pioneer Mill Company, bringing along its two small and relatively crude systems. The 
Ukumehame Ditch system had a capacity of 15.5 mgd, and a median flow of 3.30 mgd. The 
Olowalu system had a capacity of II mgd and a median flow of 4.08 mgd. 

Table 2. Sugar Crop figures for the Olowalu Plantation are listed as follows for the years leading up to 
Annexation with the United States: (listed as tons) 

760 702 937 905 1,425 1,502 

At its operating peak in the 1920's, the plantation was divided into thirty-three fields, of an 
average size of twenty acres. The fields were named either for plantation employees ("Yoshino 
15.75 acres", "Santiago 15.0 acres"), or for geographic locations ("Church 22.5 acres", "Olowalu 
Gulch 9.75 acres"). The Olowalu Sugar Company field map, drawn by F. W. Broadbent in 1924 
for the Hawaiian Sugar Planter's Association, also shows the location of the Olowalu mill, the 
school, and the "old church". Production of about 2,000 tons of sugar per year was maintained 
until the plantation was purchased by the Pioneer Mill Company in May 1930 (Pioneer Mill 
Company 1931). In 1932, according to the records of the Pioneer Mill Company, the mill at 
Olowalu was dismantled and shipped to the Philippine Islands. 

2.1.5.1.1 Railway Operations 

The first reference regarding the use of a railroad at Olowalu Plantation to transport cane to 
the mill was found in the Planter's Monthly for April, 1882. The use of a "Fowler Railroad 
Plant" at the Olowalu plantation was considered by historian Jesse "Jay" Conde to mean that the 
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track had been installed, and the cane cars in operation utilized "mule power" until the enterprise 
could afford to order a locomotive (Conde and Best 1973). By November of 1882, according to 
the Hawaiian Gazette, the Olowalu railroad had completed the two-mile section of track to 
Ukumehame, for a total of three miles of fixed track. 

The order for a Baldwin locomotive named "Olowalu" was placed late in 1889 by the firm of 
W.G. Irwin. The two-foot gauge plantation engine arrived on Maui just after the turn of the 
century. By September of 1905, a second locomotive was ordered from the Baldwin Locomotive 
Works, for a new boiler ("B") version of the same type of 2-foot gauge locomotive; also to be 
named "Olowalu". By 1918, new steel rails were being installed to replace the existing layout.). 
The 2-foot gauge track for the Olowalu Plantation Company railroad was built to the same 
specifications as the railway linking the HC&S mill at Spreckelsville to its fields; and to the 
sugar warehouses at the Kahului wharf. The uses of the railroad at Olowalu had made it possible 
to harvest and transport over six thousand tons of sugar in a single year (Gilmore 1936) 

2.1.5.2 Pioneer Mill Company 

The Pioneer Mill Company was established as a partnership in 1862, between James 
Campbell, Henry Turton, and Benjamin Pittman. The first Pioneer Mill plantation lands were 
deeded to the partners by Benjamin Pittman for the price of $30,000 (Conde and Best 
1973:252.). How Pittman obtained such a sizable piece of land is unknown, however, one may 
posit that the first Pioneer Mill lands were in Launiupoko Ahupua'a which was acquired by 
Thomas Phillips in 1840 (Wong-Smith in Graves 1991:A6). 

Using gravity flow water from mountain streams, the Pioneer Mill Company produced 500 
tons of sugar in 1866. Production reached 1,000 tons annually by 1872, and the viability of the 
enterprise was assured when H. Hackfield was appointed sugar factor in 1877. By the turn of the 
century, the Pioneer Mill Company was producing over 10,000 tons of sugar a year (Thrum 
1901). 

In 1877, the entire Pioneer Mill plantation holdings were evaluated as being worth $500,000 
(Wong-Smith in Graves 1991 :A6-7). Henry Turton is credited during the early 1880's with 
planning construction of the first railway in Lahaina to facilitate cane hauling from the cane 
fields in Ka'anapali to the Lahaina-based mill. The Pioneer Mill was incorporated in 1885 and 
sold to H. Hackfeld & Company, the predecessor of Amfac, Inc. (Wilcox n.d.:, Wong-Smith in 
Graves 199 I :A9). In order to maintain production and the successful growing of sugar cane 
along the west coast of Maui required further development of water resources. 

The Pioneer Mill installed a simple galvanized iron flume in the Honokowai Stream in 1898, 
but the mechanism by which arid coastal lands could receive mountain waters was not to be 
perfected on Maui's western coastline until the building of the Honokohau Ditch in 1904. With 
the construction of Honokohau Ditch, the Pioneer Mill Company was able to reach back into the 
mountain valleys and obtain water in a system developed by the Honolua Ranch, effectively 
delivering about 20 million gallons per day to the Pioneer Mill fields. This main ditch was 
augmented over the years with seven additional ditches. 

General reorganization of the Pioneer Mill Company began around the turn of the 20th 
century. A prospectus for change describes assets of the four main cane fields composing the 
company at that time (Conde and Best 1973:253): 
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Uihaina - 1,000 acres of land on the flat and outside of small kuleanas, (land areas 
claimed by the Hawaiians under Royal grants), the land is fee simple (could be deeded). 

Launiupoko - 2,900 acres of fee simple land, lying between Lahaina and Olowalu. 

Wahikuli - A tract of government land of 5,000 acres, under lease for eighteen years, lies 
between Lahaina and Kaanapali. 

Kaanapali - Some 3,600 acres at various levels, fee simple land, beyond Wahikuli. 

An immediate result of the reorganization was the construction of "twenty miles" of new 
railroad, replacing old lines and extending the entire length of the plantation, with branches 
emanating mauka into the upper elevations of the cane fields (Conde and Best 1973:253.). By the 
late 1920's, the Pioneer Mill Company developed a complex of irrigation systems including 
flumes used to transport cane to railroad "car loading stations" (Conde and Best 1973:254). As 
suggested by archaeological evidence and respective cane maps, the Pioneer Mill may have 
developed irrigation canals and flumes at an earlier time in Launiupoko where the examination 
of an un-labeled Pioneer Mill map (possibly titled: Canejield Map - 1918 MC-10 to 33) 
differentiates the irrigation canal and flume as the "new flume" and "old flume, respectively. 
Thus, suggesting that both structures are not contemporaneous in origin. 

In May of 1931 the Pioneer Mill Company expanded their cane enterprise as far as 
Ukumehame to the east through the purchase of Olowalu Sugar Company (Conde and Best 
1973:264). During this same period, less lucrative cane fields, specifically in upper Launiupoko, 
were abandoned for the most part due to labor shortages "imposed by World War II" (Graves 
1991 :5). During the 1930's the Pioneer Mill Co. also began cattle ranching in the abandoned cane 
fields of Launiupoko. According to Herbert Kinores, Pioneer Mill Co. ranch foreman, ranching 
infrastructure including walls, fences, and wooden and stone-walled corrals were constructed in 
the Launiupoko region above the cultivated cane fields (Graves 1991:7). 

A dramatic technological change to cane production of the Pioneer Mill occurred in 1946 
when it became more economical to use trucks to transport the harvested cane instead of railroad 
carts. As reported in a Pioneer Mill Co. annual, the year of 1953 marked the final elimination of 
railroad use in the Pioneer Mill Company (in Conde and Best 1973:255). Changes in the 
operation, as a result of an exhaustive study by the combined staffs of Pioneer Mill Company, 
and American Factors, Ltd., Plantation Division, resulted in the elimination of the railroad 
system altogether. All sugarcane would be hauled by trucks, with the ability to haul 45-65 tons 
per load, on a shift basis. 

2.1.6 Late 1900s to Modern Era 

In the late 1900s and toward the end of the Sugar Era in Lahaina, small scattered residential 
lots were present within the current project area along the shoreline at Olowalu and in the upper 
reaches of the valley. These isolated house lots are referred to as kuleana (Kimo Falconer, in 
Robins et al. 1994) and likely represent original boundaries of land claims made during the 
Mahele. 

The intensive sugarcane agriculture under the direction of Pioneer Mill continued operations 
from Ukumehame to Launiupoko until 1998. With the final harvest and closure of Pioneer Mill 
in 1999 (Kubota 1999) lands that were formerly cultivated in sugarcane were either left fallow, 
in pasturage, or have been subdivided out of larger landholdings for development of agricultural 
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estates. During the 1970s Maui Electric installed a power line between Ma'alaea and the town of 
Lahaina. The existing line stretches over elevations of between roughly 600 and 2600 feet above 
mean sea level. A pu'u, commonly referred to as "cut mountain", is located between Olowalu 
and Launiupoko presently being used as a quarry or "borrow pit". Immediately west of the pu'u 
is an old landfill site. 

2.2 Previous Archaeological Research within Olowalu Ahupua'a 
In 1916, John F. Stokes of the Bishop Museum performed the first systematic reconnaissance 

of monumental, pre-contact architecture as a part of an archaeological reconnaissance of heiau 
on Maui Island. At Olowalu, Stokes recorded Kaiwaloa Heiau with the following notation: 

... on a hill near power line. Large, walled heiau in fair condition. Many graves inside. 
(Stokes 1916:5) 

Between 1928 and 1929 Winslow Walker, also of the Bishop Museum, conducted an island­
wide systematic archaeological survey that built upon the initial work carried out by Stokes. Like 
Stokes, the primary focus of the Walker Survey, was on the identification of monumental 
architecture and ceremonial structures in the form of heiau (temples) and ko 'a (shrines). At 
Olowalu Walker re-identified Kaiwaloa Heiau and recorded a smaller unnamed heiau below the 
ditch. The following descriptive information from Walker's survey (1931) for both heiau, with a 
notable variation in the spelling of the name from Kaiwaloa (Stokes 1916:5) to Kawaialoa 
(Walker 1931:108) and Kawailoa (Walker 1931: 109 map illustration), is offered below: 

Table 3. Walker Sites within Olowalu Ahupua'a, adapted from Walker (1931) 

4 

5 

Kawaialoa Heiau 
KawaiIoa Heiau 

Unknown 

On the rising ground Measures approximately 156' by 110'. The walls range in 
south of Kilea Hill thickness from 8 Y, feet on the west to 12 feet on the 
above the ditch south and east where it is composed of two terraces. The 

In the cane lands 
below the ditch 

highest part is 10 feet high. The north wall is lower and 
ranges from 5 to 6 feet thick. Several low terraces and 
enclosures are found inside. The low platforms in the 
western part are probably graves of recent date. The 
entrance evidently was the the north. At a point on the 
west waIl and at two points on the south wall are piles of 
stones cone-shaped whose use or purpose could not be 
determined. Rough red vesicular basalt is the material 
used in the heiau construction and no coral is found. Nor 
artifacts were found there. 

Measures 40 x 60 feet but all interior structures have been 
destroyed. 

While Walker was primarily concerned with the identification of ceremonial sites, he made 
survey notations of house and village sites within the regions that he visited. At Olowalu, Walker 
corroborated the later observation of Handy and Handy (1991) regarding the prominence of 10 'i 
agriculture and permanent habitation within Olowalu Ahupua'a by noting that: 

Terraces for the cultivation oftaro were seen on West Maui in the vicinity of ... Lahaina, 
010walu, and Ukumehame (Walker 1931:71). 
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Above Mrs. Naho'oikaika's house are evidences of old taro patches and house sites. The 
site of the ancient ditch bringing down water from Olowalu Gulch is now used for the 
modern ditch supplying the cane fields. At the edge of a house platform measuring 15 x 
28 feet, is a large flat stone of red basalt used as a papamu for the game of konane. It has 
9 rows of holes Y, inch deep, and 12-15 holes in a row (Walker 1931 :77). 

In 1973 the Department of Land and Natural Resources, State Parks Division conducted a 
similar island-wide archaeological survey, as a follow-up to Winslow Walker's study. As a result 
of the 1973 survey, Kaiwaloa/Kawaialoa Heiau was thoroughly documented and the site was 
given State Inventory of Historic Property (SIHP) number 50-50-08-00004 (Connolly 1973a) 
(Appendix A). While an attempt to re-identify Walker Site 5 (50-50-08-00005) was made at this 
time, it was determined that the heiau was destroyed by sugar cane cultivation (Hawai'i 
Department of Land and Natural Resources State Historic Preservation Division 1974). Other 
historic properties that were identified during the State sponsored survey included the Olowalu 
Petroglyph Complex (50-50-08-01200 and -01201) (Connolly 1973b), features associated with 
the Olowalu Mill District (50-50-08-01602) (Wright 1974a), and the Olowalu Stone Church at 
Mopua (50-50-08-01603) (Wright I 974b) (Appendix A). 

Robins and others (1994) conducted an archaeological inventory survey of a power 
transmission line from Ma'alaea to Lahaina within the upper reaches of the current project area. 
During the survey 34 sites and site complexes were identified throughout their project corridor. 
The archaeological sites that were identified consisted of a wide range of formal pre-contact site 
types that included agricultural features characteristic of intensive non-irrigated agriculture, 
temporary and permanent habitation sites, major heiau and shrine sites, a travel route, a marker 
site, possible human burials, historic ranching walls, in addition to, irrigation canals, flumes and 
a possible railroad bed associated with large-scale, historic sugarcane cultivation. The traditional 
Hawaiian sites that were identified during the survey, however, were clustered in the 
Ukumehame and Launiupoko valley regions, with more isolated pre-contact historic properties 
located near Kaua'ula Stream and in the upland alluvial plains ofUkumehame Ahupua'a. Within 
Olowalu Ahupua'a, two historic properties (50-50-08-03172 and -03 I 80) primarily associated 
with the historic sugar industry were identified adjacent to the Olowalu Stream (Robins, et al. 
1994:37 and 83). The scarcity of traditional Hawaiian sites within the project corridor as it 
crossed the Olowalu valley area was attributed to the destructive nature of large-scale cane 
agriculture that encompassed nearly all of Olowalu lands within the project corridor (Robins, et 
al. 1994:99). 

Two separate studies, specific to the current project area, were conducted by Xamanek 
Researches along a section makai of Honoapi'ilani Highway (approximately 73-acres) (D. L. 
Fredericksen and Fredericksen 2000a) and a section mauka of Honoapi'ilani Highway 
(approximately 662-acres) (D. L. Fredericksen and Fredericksen 2000b) for an overall 735-acre 
project area. Both sections of the project area were covered by cultivated sugarcane lands at the 
time of the archaeological inventory survey. Seven historic properties consisting of pre-contact 
and early post-contact traditional Hawaiian habitation and burial sites, as well as, historic era 
features associated with commercial sugar cane cultivation and government infrastructure were 
identified within the makai section of the makai section of the current project area (D. L. 
Fredericksen and Fredericksen 2000a) (SHPD LOG NO: 24957; DOC. NO: 000RC39 - see also 
Appendix B). Six of these historic properties were newly identified (50-50-08-4693 through -
4698 and -4822) while one, the Olowalu Mill District (50-50-08-01602), was previously 
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recorded during the State of Hawaii sponsored inventory survey (see Section 2.2.1 Table 4 for 
summary historic property information). 

A total of 31 sites, both pre-contact and historic, were identified within the mauka portion of 
the current project area (D. L. Fredericksen and Fredericksen 2000b) (SHPD: LOG NO: 25237; 
DOC. NO: 0004RC I 0 - see also Appendix B). Three historic properties were previously 
identified and recorded (50-50-08-00004, -01200, -01201 and -01603) while 27 were newly 
identified (50-50-08-04699 through -04721, -04758, and -04820 through -04823) (see Section 
2.2.1 Table 4 for summary historic property information). Pre-contact sites recorded in the 
mauka section include habitation sites (walls, enclosures, and rock shelters), ceremonial and 
religious sites (heiau and burials), and agricultural sites (terraces and modified outcrops); as well 
as, rock art features. Historic era properties identified within the mauka study were associated 
with the sugar industry and subsequent historic era settlement of the area. These features include 
the remnants of a church, a cemetery, and sites related to historic agriculture. Radio carbon dates 
from four rockshelters and a permanent habitation site (D. L. Fredericksen and Fredericksen 
2000b:66) indicates that settlement of Olowalu Ahupua'a was chronologically established during 
the middle of the time period that Kirch (1985:Figure 239) identifies as the "Expansion Period" 
(A.D. 1100-1650). Throughout this 550-year time span, the Hawaiian population expanded to 
several hundred thousand; economic production intensified through the development of large 
irrigation works and dryland field systems as well as aquaculture methods and new fishing 
technology; and social and political organization became highly stratified (Kirch 1985:303-306). 

Archaeological monitoring for the installation of a septic tank within an approximate 1.3 acre 
project area along the coastal boundary of the current project area was carried out by Xamanek 
Researches (E. M. Fredericksen 2003). While no significant historic properties were identified 
within a subsurface context, the excavation did encounter coastal sand deposits. As sensitive 
historic properties are often found in these types of environments, continued archaeological 
monitoring within adjacent areas was recommended and approved (SHPD LOG NO: 2003.0954; 
DOC. NO: 0306MK31 - see also Appendix B). 

An archaeological field inspection of a residential parcel (TMK [2] 4-8-004:010) within the 
current project area was carried out by CRM Solutions Hawai'i (Conte 2007) (SHPD LOG NO: 
2008.0957; DOC. NO: 0802TDI6-- Appendix B). The field inspection resulted in no new or 
previously recorded historic properties being identified. It was further noted that the property had 
been previously grubbed and graded on several occasions and, due to proposed method of 
dwelling construction (post and pier over imported fill), no further archaeological work was 
recommended. 

Finally, following the large brush fires of2007, Scientific Consultant Services was contracted 
by the current project applicant to conduct a field inspection of approximately 500-acres that had 
been cleared by fire (Shefcheck and Dega 2007). One new historic property, consisting of 
agricultural terraces, was identified during the course of the field inspection. Due to the 
horizontal proximity and morphological similarities of these terraces to Feature B of previously 
recorded SillP 50-50-08-04708, the newly identified historic property was designated as Feature 
C of Site -04708. Additionally, two historic properties (SIHP 50-50-08-04758 and -01200) were 
noted as adversely impacted by the fire. Several headstones of Site -04758, historic Awalua 
Cemetery, had cracked and spalled as a result of the heat of the fire. Similarly, thermal damage 
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was also noted at Site -01200, the Olowalu Petroglyph Complex, where smoke damage and 
spalling of some of the petroglyphs panels were noted. 

2.2.1 Historic Properties Identified within the Current Project Area 

A total of 41 historic properties, some consisting of mUltiple features, were identified and 
recorded during previous archaeological studies within the current project area (Connolly 1973a; 
D. L. Fredericksen and Fredericksen 2000a, b; Robins, et al. 1994; Shefcheck and Dega 2007; 
Stokes 1916; Walker 1931). The following section provides a summary of all known historic 
properties that have been identified along with recommended significance evaluations by the 
recording archaeologists (Table 4 and Figure II). 
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Table 4. Summary of Historic Properties Identified and Recorded within the Current Project Area (SIHP Prefix 50-50-80- ), see also Figure 11 

00004' 5 6 I Heiau Ceremonial P C,D,E Site consists of " ... [L]arge walled heiau ... 156 x 110 feet..." interior 
(KaiwaloalKawaialoa features include: " ... terraces and enclosures ... graves ... piles of stones 
Heiau) cone-shaped 

01200' I Olowalu Petroglyph Rock Art P C,D,E Petroglyph panels (2): Area 1 ~ minimum of37 petroglyphs, Area 2 ~ 
Complex minimum of 31 petroglyphs. Some are badly vandalized; Shefcheck 

and Dega (2007) noted fire damage. 

01201' I Rock Shelter I Temporary Ip ID I Rock shelter associated with Area 1 of SIHP -01200 
Habitation 

01602910 Olowalu Mill District Habitation/Mill/ IH I A,D I Historic District: structures, sugar mill, wharf, manager's house. 
Wharf 

3P=Pre-contact; H=Historic; U=Undetermined (used where the archaeological report indicated a "1" in age detennination) 

4 Sto){CS, John F. G. 

1916 Maui Heiau. December 1916. (typeset notes). Unpublished Bernice Pauahi Bishop Museum, Honolulu, HI. 

S Walker, 'Winslow M. 

1931 Archaeology ofMaui. Manuscript. Bernice Pauahi Bishop Museum. Honolulu, HI. 

6 Connolly, Robert D. III 

1973a 50-50-08-00004 Kmvaialoa Heiau. Hawaii Register of Historic Places Archaeological Forms. Hawai'i Department of Land and Natural Resources State Historic 
Preservation Division. Kapolei, HI 

1973b 50-50-08-0/200 O/owa/u Petrog/yphs. Hawaii Register of Historic Places Archaeological Forms. Hawai'i Department of Land and Natural Resources State 
Historic Preservation Division. Kapolei. HI 

8 Fredericl{Sen, Demaris L. and Erik M. Fredericksen 

2000b Archaeological InventDfY Survey of Ala uk a Portion ofOlowalu Development Parcel Phase 2, Olowalu Ahupua'a, Lahaina District, Maui Is/and (TMK 4-8-3: /0). 
Preparcd for Olowalu Elua Associates. Kahului. Maui. Xamanek Researches. Pukalani, HI 

<.l Wright, J,e. 
1974a 50-50-08-0/602 Olowalu Mill District. Hawaii Register of Historic Places Archaeological Forms. Hawai'i Department of Land and Natural Resources State 
Historic Preservation Division. Kapolei. HI 

10 Frederici{Sen, Demaris L. and Erik M. Fredcrici{Sen 

2000a Archaeological Inventory Survey of Makai Portion (Phase I) of Olowalu Development Parcel, Olowalu Ahupua 'a, Lahaina District, Maui Island (TMK 4-8-
3:por.5). Prepared for Olowalu EIlla Associates. Kahului, HI. Xamanek Researches. Pukalani, HI 
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01603" Lanakila Hawaiian Church/Cemetery H D,E Historic church and graveyard. 

Protestant Church 

03172" 8 Concrete Irrigation Agriculture H D Site consists of a historic irrigation ditch constructed of cement and 
Ditch boulders. 

031S0'28 Historic Cattle Wall Ranching H D Site consists of a wall located on west side of Olowalu Stream; 234 x 
.85 x 1.45m; an alternative interpretation of function was as an 
ahupua 'a boundary wall. 

04693 10 Burial Complex Burial P D,E Site consists of 6 in situ burials ranging from .OS to .SO-.SScmbs; 
burials 1 thru 5 were articulated, burial 6 interpreted as scattered 

04694 10 L-Shape Habitation P D Site consists of an L-shape wall, 10m long (E/W) and 9.Sm long (N/S) 
x 1.2 m wide x 0.3-0.6m high; located on Hekili Point. 

0469S 1O Wall/terrace Erosion Control H D Site consists of retaining wall segment, lOx 4.5 x 1.1m 

04696 10 Old Government Road Transportation H D Site consists of an old road segment that follows a traditional trail, 
100m long x ISm wide;; located IS-ISm northeast of SIHP -469S. 

0469710 Subsurface Cultural Habitation U D Site consists of a possible historic dog burial, possibly associated with 
Deposit nearby kuleana house lots; and a subsurface cultural deposit, 6 x 3-4 x 

.12m deep. 

0469S 1O Subsurface Cultural Habitation P D Site consists of subsurface cultural deposit, 3S x SOm (depth and 
Deposit thickness not provided). 

04699' Habitation Complex Habitation/Burial! U D,E Habitation Complex located along S-SE side of ridge: S rock shelters 
Possible Boundary (Features A-H) with one containing a probable burials (Feature D); and 

a modified outcrop (Feature 1), 12.6 x O.S x 0.7SI11; overall site 
complex dimensions = 155 x 30m. 

11 Wright, J.e. 
1974b 50-50-08-01603 Olowalu Stone Church Ruins. Hawaii Register of Historic Places Archaeological Forms. Hawai'i Department of Land and Natural Resources 
State Historic Preservation Division. Kapolei, HI 

12 Robins, Jennifer J, 'William H. Folk and Hallett H. Hammatt 
1994 An Archaeological Inventory Survey of an Approximately 14.7 Mile Proposed Transmission Line, ji-om Ma 'alaea to Lahaina, Maui, Hawai'i. Prepared for Dames 
& Moore. Cultural Surveys Hawai'i Inc. Kailua, HI 
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04700' I Habitation Complex HabitationlUndetermi I P 
ned 

04701' Possible Ko'a Ceremonial P 

04702' L-Shape Boundary H 

04703' Complex Boundary Iv 

04704' I Habitation Complex Habitation P 
wlPetroglyphs 

04705' Rock Shelters Temporary IP 
Habitation 

04706' Rock Shelter Temporary Ip 
Habitation 

04707' Wall and Mound Marker/ Burial Iv 

04708'13 I Platform and Terrace I Agriculture/ 
IP Complex Ceremonial 

04709' Historic Hydro- Historic Agriculture 
Electric Plant 

13 Shefchecif.:, Donna and Michael F. Dega 

ID 

D,E 

D 

ID 

C,D,E 

ID 

ID 

I D,E 

I D,E 

C,D 

Background Research 

Habitation Complex: 7 rockshelters: (Features A and C-I); one C-shape 
(Feature B), 1.7 x 2 x O.5m; and a wall segment (Feature J), 2.3 x 0.8 x 
0.7m; overall site complex dimensions = 55 x 40m. 

Site consists of a platform, 15 x 11 x O.3m and paved area; overall site 
area = 33 x 27m. 

Site consists ofL-shape wall, 47 x .75 x 1.2m; 6 x 0.75 x 1.2m and an 
inactive historic concreted ditch. 

Site complex conslstmg of features of an indeterminate age: 
enclosure/alignment/uprights (Feature A), 4 x 3 x 0.7m; wall remnant 
(Feature B), 5.5 x 0.65 x 0.65m; alignment (Feature C), 3 x 1 x .6m; 
overall site complex dimensions = 30 x 8m. 

Habitation Complex: 27 individual petroglyphs (Feature A), 14 x 
3.6m; terraces (Features B-G), 8.5 x 4 x 0.75m to 2.3 x 2.4 x .8m; 
overall site complex dimension = 61 x 23m. 

Site consists of2 rock shelters: Feature A, 4.5 x 1.75 x 2m; Feature B, 
2.5 x 1.3 x .9m. 

Rock shelter: 4.25 x 2.25 x 1.25m; located on west side of Olowalu 
Stream. 

Two features: wall or alignment (Feature A), 77 x 3.5 x .8m high; and 
a rock mound (Feature B), 5 x 2.7 x .85m; overall site dimensions = 77 
x5.5m. 

I Agricultural Complex: terrace/platform (Feature A), 19 x 8 x 2.6m; 
terrace complex (Feature B), 40 x 22m; terrace complex (Feature C''); 
overall site complex dimensions = 62 x 23m. 

Site consists of foundation that formerly supported a hydro-electric 
plant measuring 29 x 23m. 

2007 Letter Report: Field Inspection of Previously Identified Sites wUhin a Burned Area (Approximately 500-acres of a Total 660 Acres) in Olowalu Ahupua 'a, 
Lahaina District, Island of Maui [FMK: 4-8-3: J 0 por.]. Prepared for Olowalu Town, LLC. Wailuku, I-IT. Scientific Constultant Services, Inc. Honolulu, HI 
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047108 Habitation Complex AgriculturelBurial P D,E Habitation Complex: terrace w/ enclosure (L-shape alignment) 

(Feature A), 14.5 x 9 x .9m; four terraces (Features Band F-G); two 
enclosures (Features C and D); and an oval alignment indicating a 
possible burial (Feature E), 2.1 x 1.5 x 0.3m 

047]]8 Alignment and Agriculture P D Site consists of2 features: alignment (Feature A), 5.5 x 2 x 0.6m; and a 
Terrace terrace (Feature B), 3.2 x 3.5 x 0.5m; overall site dimension = 16 x 6m. 

047128 Terrace and Mound AgriculturelBurial P D,E Site consists of2 features: terrace and rock pile (Feature A), 14 x 3 x 
l.3m; modified outcrop (Feature B), 1.8 x 0.8 x 0.6m; overall site 
dimensions = 30 x 6m. 

047138 Rock Shelter Temporary P D Site consists of rock shelter, 6 x 3.5 x 2.4m; located on east slope of 
Habitation Pu'u Kilea. 

047148 Rock Shelter Temporary P D Site consists of rack shelter, 2 x 2.4 x 0.7m; located on northwest side 
Habitation ofPu'u Kilea. 

047158 Cemetery Burial P/H D,E Site consists of cemetery containing minimum of 33 graves; located on 
the summit ofPu'u Kilea; overall site dimensions = 38 x 20m. 

047168 Terrace and Wall Boundary/Habitation P D Site consists of 2 features: terrace/platform (Feature A), 5 x 3.5 x 
2.3m; wall (Feature B), 22 x I x 1 m. 

04717' Retaining Walls Historic Agriculture H D Site consists of 5 retaining wall segments: Feature A, 15 x 4 x 2.6m; 
Feature B, 25 x 2.5 x 2.9m; Feature C, 20 x 2.7 x 0.9m; Feature D, 51 
x 3.3 x l.3m; and Feature E; 12 x 1.8m. 

0471858 Heiau Complex Ceremonial P C,D,E Site is believed to be the "unnamed heiau" identified by Walker 1931 
(SIHP 50-50-08-00005) and documented as destroyed during the 1973 
inventory (Hawai'i Department of Land and Natural Resources State 
Historic Preservation Division 1974); Complex consists of 3 features: 
an enclosure (Feature A), 12 x 6 x 0.7m; and two burials (Features B 
and C); overall site complex dimensions ~ 21 x 12 x 0.7m. 

04719' Rock Wall Boundary H D Site consists of a dry-stacked wall, 8 x 0.8 x 0.9m. 

04720' Retaining Wall Transportation H D Site consists ofa retaining wall. 

04721' Rectangular Platform Habitation H D Site consists of a small rectangular platform with a retaining wall on 
the western side. Historic era artifacts found. 

Consultation Plan for Assessing Potential Cultural Impacts for the Proposed Olowalu Town Master Plan 40 

TMK (2) 4-8-003: multiple parcels 



Cultural Surveys I-Iawai'i Job Code: OLOW ALU 3 Background Research 

047588 I Historic Cemetery I Burial IH I D,E I Site is historic Awalua Cemetery containing a minimum of 60 graves, 
80 x 30m; Shefcheck and Dega (2007) noted fire damage to some of 
the headstones. 

04820' I Surface Scatter Burials P D,E Surface scatter of human skeletal remains; overall site area: 100m sq; 
Human Skeletal located in cane field; no indication of an in situ burial.. 
Remains 

04821' I Surface Scatter i Burial i P i D,E 1 Surface scatter of human skeletal remains; overall site area: 50-60m sq; 
Human Skeletal no indication of an in situ burial.. 
Remains 

04822' I Kaloko 0 Kapa'iki Pond P D Site consists of probable fishpond sediments; located between 
Pond? shoreline and Olowalu Subdivision in eastern section of Olowalu 

Subdivision. 

04823' I MarshlLagoon, Lagoon P D Site consists of gleyed deposits. 
Olowalu 
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Figure 11. Portion of the 7.S-minute USGS topographic map, Olowalu Quadrangle (1992) showing the locations of historic properties within the current project area 
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2.3 The Project Area within the Context of Ahupua'a System 
The arrangement of a typical Hawaiian ahupua 'a extended from the coastline to the upland 

forest areas. Depending on the location within this broad makai to mauka context, a wide variety 
of cultural practices and resources within the ahupua 'a could be found. The central idea behind 
the makai to mauka configuration was to take advantage of the variety resources within that land 
division. Such resources and rights would include marine resources and fishing rights in the 
coastal area, arable lands for crop cultivation, as well as, water and timber rights in the planting 
and upland zones, and valuable bird catching privileges at the higher elevations (Handy, et al. 
1991 :48). Based on the land commission award distribution in the mauka and makai sections of 
the current project area, as well as, the stories and information gathered during the background 
research for this study, it is apparent that settlement and land use within Olowalu Ahupua'a 
functioned in the traditional sense. 

The general pattern was to maintain two residences, a makai residence that could take 
advantage of the marine resources and a mauka residence to maintain the staple taro crops and 
other agricultural pursuits. The waters of Olowalu Stream were perennial and would have 
supported 10 'i agriculture all the way down to the coast. Some freshwater aquatic resources were 
also likely available along the lower reaches of the stream system. As a whole, the primary 
traditional activities within the area would have centered on marine resource gathering, domestic 
activities during the hottest times of the day, and agricultural pursuits associated with 
maintaining a home garden and the mauka 10 'i and kula agricultural lands. 

2.3.1 Traditional Trails 

Trails served to connect the various settlements within and between the ahupua 'a and districts 
of the Hawaiian Islands in traditional times. While the Alaloa, or foot trail, that encircled the 
coastline likely existed along the coast, the preferred mode of inter-ahu]Jua 'a travel for leeward 
environs of West Maui was through an upland route and/or major valleys of the West Maui 
Mountains, where the temperatures were cooler and more tolerable. Traditional trails along the 
coast were more frequently used for intra-ahu]Jua 'a travel between the coastal reaches and 
permanent habitation locations to the upland agricultural area. Mr. Hinano Rodrigues (in Lee­
Greig and Hammatt 2006) indicated that these trails generally followed the course of each major 
stream and were more often than not marked by petroglyphs along the trails as evidenced along 
the bedrock exposures of Olowalu Gulch (Olowalu Petroglyph Complex [50-50-08-01200 and -
01201] [See also Section 2.2]). 

2.3.2 Traditional Hawaiian Habitation and Agricnltnre 

Land commission awards for the makai region of Olowalu Ahupua'a show small scattered 
house lots with associated agricultural plots along the coastline, while mauka awards along the 
former stream route and valley bottom show larger lots for more extensive agricultural 
endeavors. The smaller agricultural plots were presumably used for home gardens, kula 
agriculture or dryland crop cultivation occurred at kuleana lots situated further away from the 
primary stream, and 10 'i agriculture occurred at kuleana lots situated closer to the stream outlets 
and along the valley bottom (see also Section 2.1.4 Mid- 180Ds and the Great Mahele). 
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2.3.3 Gathering for Plant Resources 

Based on the early historic literature and testimony to the Land Commissioners during the 
Mahele, most plant gathering occurred at the upper elevations and within the gulches. Such 
plants included wauke (paper mulberry, Broussonetia papyri/era), hala (Pandanus tectorius), 
and '6hi'a (likely '6hi'a lehua, Metrosideros polymorpha) (see also Section 2.1.4 Mid- 1800s 
and the Great Mahele). Plant gathering along the coast was likely for the different limu species 
such as limu lfpoa, limu kohu, lipe 'ep 'e, mane 'one '0, and manauea .. 

2.3.4 Aquatic Resources 

The coastal reaches of Olowalu Ahupua'a were noted as rich with marine resources and is 
distinguished as the traditional fishing grounds for the people of the Lahaina District. Noted 
resources include papio, mullet, moi, '6pelu, akule, ii'ii, opihi, ha 'uke 'uke, wana, he 'e, ula, and 
loli. Fishing methods included spear fishing, pole fishing, paea ea, and ho 'omoemoe. Paea ea 
fishing is generally a low-impact type method that was carried out from the shoreline using a 
straight pole or bamboo. Commonly practiced in Olowalu during the traditional time period, this 
type of fishing was only conducted on nights of the new moon, a phase of the moon that is often 
referred to as "dark night" or "pitch dark night". 

Moemoe net is a rectangular type of gill of net, with floats on one edge and weights on the 
opposite edge. The floats and weights keep the lay net suspended vertically while in the water. 
The net is "set" and left in place for several hours and later retrieved. The name moemoe net 
comes from the Hawaiian word moe meaning "to sleep". The method involved setting the net, 
going home to sleep, and returning later to retrieve the net. The set begins when the net first 
touches the water and ends when the net is completely removed. This method of fishing is highly 
efficient at catching a larger volume of fish. 

The presence of Kaloko 0 Kapaiki, the ali'i fishpond at Kapaiki also indicates that marine 
resource based subsistence for Olowalu also relied on aquaculture. Gley deposits at SIHP 50-50-
08-4823 may indicate an additional fishpond feature. 

2.3.5 Traditional Hawaiian Archaeological Sites 

Previous cultural resource management investigations within the current project area have 
documented the area's rich cultural resources (see Section 2.2 Previous Archaeological Research 
within Olowalu Ahupua'a); however, historic and modern sugar cane cultivation have greatly 
modified the traditional landscape. Such activities have largely removed any surface remnant of 
cultural resources that may have been present along the alluvial plains of the current project area. 
Lessons learned along Hekili Pt. indicate that subsurface deposits can be found in a disturbed 
context within the plow zone and an intact context below the plow zone. Therefore, the fact that 
there was extensive ground disturbance associated with sugar cane cultivation from the historic 
era up until modern times does not preclude the presence of historically significant cultural 
deposits within fonner habitation areas at subsurface level. 
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2.3.6 Traditional Burial Practices and Ceremouy 

SIHP # 50-50-08-4693, a pre-contact burial ground conslstmg of a mmlmum of six 
individuals is dedicated to passive preservation (see Section 2.2.1 Historic Properties Identified 
within the Current Project Area). The preserve area for this burial site is situated adjacent to the 
campgrounds of Camp Olowalu. 

Other burial sites include the known cemeteries at Awalua, SIHP 50-50-08-4758, Pu'u Kilea 
SIHP 50-50-08-4715, and Lanakila Hawaiian Protestant Church SIHP 50-50-08-1603. There is 
some concern with regards to the boundaries of the Church graveyard in that the graves extend 
beyond the recorded metes and bounds for the cemetery. Mr. Rodrigues (in Lee-Greig and 
Hammatt 2006) indicated that the: 

Territory of Hawai'i decided that they were gonna give all the churches their property 
and so they decided to draw the map and give the churches two acres. The plantation 
jumped in and said "Oh but no, we want the original two acres because we want to grow 
the sugar cane". So when they drew the map they shoved us two acres forward toward the 
ocean which left the graves in the back and they grew the sugar cane on our graves. 

This fact was verified during an inventory survey conducted by Xamanek Researches(D. L. 
Fredericksen and Fredericksen 2000b) when conducting backhoe testing behind the church 
beyond the recorded boundaries of the church yard. 

Kaiwaloa Heiau, SIHP 50-50-08-0004, and what is believed to be a smaller heiau complex, 
SIHP 50-50-08-4718, is also located within the current project area, both of which have been 
noted as having associated burial interments (D. L. Fredericksen and Fredericksen 2000b). Based 
on the construction style of Kaiwaloa Heiau, it is thought that the heiau was a luakini type heiau 
(H. Rodrigues in Lee-Greig and Hammatt 2006:Appendix A pA-46). According to the writing of 
Malo (1951:212), the right to build a luakini belonged only to the king. This particular type of 
temple was dedicated Kii and built as a war temple when one sovereign sought to make war upon 
another, or in a reaction to a declaration of war (1951 :210-212). Construction of a luakini 
required 'ohi 'a for the both the idols and structure timber, loulu (native fan palm, Pritchardia 
sp.) or 'uki (Machaerina angustifolia) for the thatch and 'ohi'a that had been stripped of bark for 
the fence (1951:211). 
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Section 3 Assessment of Cultural Impacts 

Act 50 of the Session Laws of Hawaii 2000 amended Chapter 343, of the Hawaii Revised 
Statutes, to require that environment impact statements assess the effects of a proposed action on 
the cultural practices of the community and State, specifically acknowledging the State's 
responsibility to protect native Hawaiian cultural practices: 

The legislature also finds that native Hawaiian culture plays a vital role in preserving and 
advancing the unique quality of life and the "aloha spirit" in Hawaii. Articles IX and XII 
of the state constitution, other state laws, and the courts of the State impose on 
government agencies a duty to promote and protect cultural beliefs, practices, and 
resources of native Hawaiians as well as other ethnic groups. 

Moreover, the past failure to require native Hawaiian cultural impact assessments has 
resulted in the loss and destruction of many important cultural resources and has 
interfered with the exercise of native Hawaiian culture. The legislature further finds that 
due consideration of the effects of human activities on native Hawaiian culture and the 
exercise thereof is necessary to ensure the continued existence, development, and 
exercise of native Hawaiian culture. 

While a requirement for a Cultural Impact Assessment exists as a part of the environmental 
review process, the Guidelines for Assessing Cultural Impacts (hereafter referred to as 
"Guidelines") originally adopted in 1997 by the Hawai'i State Department of Health, Office of 
Environmental Quality Control (OEQC) were suspended in 2008. Suspension of these 
Guidelines notwithstanding, the following plan for assessing the potential for cultural impacts 
will utilize the general framework as outlined in the Guidelines for consistency in content and 
methods. In the Guidelines, the following protocol was recommended for preparers of 
assessments analyzing a proposed projects potential for cultural impact: 

I. identify and consult with individuals and organizations with expertise concerning the 
types of cultural resources, practices and beliefs found within the broad geographical 
area, e.g., district or ahupua 'a; 

2. identify and consult with individuals and organizations with knowledge of the area 
potentially affected by the proposed action; 

3. receive information from or conduct ethnographic interviews and oral histories with 
persons having knowledge of the potentially affected area; 

4. conduct ethnographic, historical, anthropological, sociological, and other culturally 
related documentary research; 

5. identify and describe the cultural resources, practices and beliefs located within the 
potentially affected area; and 

6. assess the impact of the proposed action, alternatives to the proposed action, and 
mitigation measures, on the cultural resources, practices and beliefs identified. 
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To accomplish the above in the context of the proposed Olowalu Town Master Plan, the 
analysis of potential impacts will incorporate the methods in the following section. 

3.1 Document Review and Research 
The traditional and historic background presented above was developed through research of 

published and unpublished accounts, land and archaeological survey reports and maps, as well 
as, photographs found in public and private collections pertaining to Olowalu Ahupua 'a and the 
study area. English language historical documents, maps, and archaeological studies were 
researched at the DLNRlSHPD library, the Survey Office of the Department of Accounting and 
General Services (DAGS), the Lahaina Restoration Foundation Archives at the Hale Pa'i, the 
Maui County Planning Department, and the Cultural Surveys Hawai'i (CSH) library; in addition 
to private collections held by others in the community. 

The sample of Kuleana claims and testimony presented in Section 2.1.4 Mid- 1800s and the 
Great Mahele were studied using historic maps and cross referenced with the Mahele 'Aina data 
compiled in the online Papakilo Database (Office of Hawaiian Affairs 2011) and Waihona 'Aina 
(Waihona 'Aina 2002). Native register documents, as well as, native and foreign testimony that 
were recorded in Hawaiian language were translated by Ms. Katherine Kama'ema'e Smith. 

Hawaiian newspaper resources and other Hawaiian language documents were researched 
using Ulukau: The Hawaiian Electronic Library (www.ulukau.org) and translated by Ms. 
Katherine Kama'ema'e Smith and Ms. Cori-Ann Lorenzo, B.A. The final Cultural Impact 
Assessment for the proposed project will continue to build upon the cultural and historic 
background information presented in Section 2.1 Traditional and Historical Background as a 
means to provide a comprehensive historic narrative for Olowalu Ahupua'a. 

3.2 Scoping and Community Outreach 

3.2.1 Government Agencies, Advisory Councils, and Local Community Organizations 

In order to cast a wide net in identifying individuals with knowledge of traditional cultural 
practices and gathering cultural recommendations for the cultural impact assessment study for 
the proposed project, government agencies, advisory councils, and local community 
organizations identified in Table 5 will be contacted. 

Table 5. 3.2.1 Government Agencies, Advisory Councils, and Local Community Organizations 

Mr. Hinano Rodrigues 

Mr. Matthew Erickson 

Ms. Hokulani Holt 

Ms. Nicole McMullan 

Department of Land and Natural Resources State Historic 
Preservation Division -- Maui Annex, Cultural Historian 

Lahaina Hawaiian Civic Club 

Maui Arts and Cultural Center, served as a member of the Olowalu 
Cultural Reserve Committee 

Bailey House Museum 
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Mr. Kamana'opono Crabbe 

Ms. Thelma Shimaoka 

Mr. Stan Solamillo 

Office of Hawaiian Affairs, Chief Executive Officer 

Office of Hawaiian Affairs, Maui Community Affairs Coordinator 

Maui Cultural Resources Commission, Planner 

Ms. PuaAiu 
Department of Land and Natural Resources State Historic 
Preservation Division, Administrator 

Mr. Ke'eaumoku MauilLanai Islands Burial Council, Burial Council Chair 

Ms. Patty Nishiyama Na o Maui 

Ms. Uilani Kapu Kuleana Ku'ikahi LLC 

Ms. Rose Marie Duey Olowalu Cultural Reserve, Executive Director 

Mr. Albert Olowalu Cultural Reserve, President of the Board of Directors 

To initiate consultation with these organizations, a scoping letter along with project area maps 
showing the proposed project footprint, as well as the overall region of influence will be mailed 
out with the following text (see Appendix A for the letter and attachments): 

At the request of Olowalu Town, LLC and Olowalu Ekolu, LLC., Cultural Surveys 
Hawai'i (CSH) is conducting a Cultural Impact Assessment (CIA) for the proposed 
Olowalu Town Master Plan Project. The Olowalu Town Master Plan will serve as a guide 
for the establishment of a small-scale "mixed-use" community with land uses that will 
vary from urban neighborhood town centers to rural and agricultural areas within the 
636-acre project area (Attachment I). Overall, the master plan proposes the development 
of 1,500 residential units along with civic structures (educational facilities, community 
and cultural centers, and emergency worker facilities), park and gathering facilities, 
greenways, bikeways, and trails all of which would be constructed concurrently with the 
appropriate infrastructure over an approximate 10 year period. 

The area of direct effect for the proposed undertaking, here after referred to as the 
"current project area", is considered as the footprint of the proposed 636-acre footprint of 
the Olowalu Town Master Plan (Attachement x). When assessing the presence or absence 
of direct, indirect, and cumulative effects of the proposed project on the traditional 
cultural practices of this region, traditional use and access to resources from the 
mountains to ocean, or mauka to makai, must be taken into consideration. As such, the 
Region of Influence (ROI), hereafter refelTed to as the "study area" for this CIA is 
defined as the geographic area encompassed by the known traditional boundaries of 
Olowalu Ahupua'a which includes any offshore traditional fisheries that may have been 
associated with Olowalu Ahupua'a. (Attachments 2 and 3) 

We are seeking your k8kua or help and guidance regarding the following aspects of our 
study: 

• General history and present and past land use of the project area. 

• Knowledge of cultural resources which may be impacted by the proposed 
Olowalu Town Master Plan - for example, traditional plant gathering areas, 

Consultation Plan for Assessing Potential Cultural Impacts for the Proposed Olowalu Town 
Master Plan 

TMK (2) 4-8-003: multiple parcels 

48 



Cultural Surveys Hawai'i Job Code: OLOWALU 3 Summary and Recommendations 

traditional fishing areas, historic sites, archaeological sites, and bnrials (see 
also Attachment 4). 

• Knowledge of traditional gathering practices in the area - both past and 
ongoing. 

• Cultural associations of the project area, such as legends and traditional 
uses. 

• Referrals of kiipuna or elders who might be willing to share their cultural 
knowledge of the project area and the surrounding ahupua'a lands. 

• Any other cultural concerns the community might have related to Hawaiian 
cultural practices within Olowalu Ahupua'a andlor in the vicinity of the 
proposed Olowalu Town Master Plan area. 

I invite you to contact me, Tanya Lee-Greig at 1-808-242-9882. You may also contact me 
bye-mail atleegreig@culturalsurveys.comif you have any mana'o or information you 
would like to share. 

3.2.2 Individuals and Families with Generational Knowledge and Lineal Ties to the Lands of 
the Current Study Area 

As a result of the initial community outreach by Olowalu Town, LLC. and their intensive 
work with the community during the Olowalu Talk Story Community-Based Planning 
Workshop, families and individuals with lineal ties to the lands and generational knowledge of 
the history and traditional cultural practices within the current study area have been identified. 
The cultural impact assessment study will look to these families and individuals for their 
knowledge of current traditional cultural practices and mana '0 (thought, idea, opinion) on the 
potential for either positive or adverse effects to such practices in the context of the proposed 
project. 

3.3 Group Consultation, Informal Interviews, and Formal Interviews 
Interviews will be conducted in either a group setting, infonnally via telephone, or as a part of 

a formal sit-down interview between the researcher and participating individual. Handwritten 
notes of all consultations will made by the researcher, and with the pennission of the participant, 
fonnal interviews will be recorded using either a Sony ICD-SX25 or Olympus VN-4100PC 
Digital Voice Recorder. 

Verbatim transcriptions of recorded interviews will be completed using the Sony Digital 
Voice Editor Software. All fonnal and informal interview notes, along with the verbatim 
transcriptions where applicable will submitted to each participant for clarification and accuracy 
prior to inclusion in cultural impact assessment. Transcripts from fonnal interviews will only be 
included in the study upon written consent from the interviewee (see Appendix B for the consent 
fonn). 

3.4 Final Report Preparation 
A Cultural Impact Assessment report will be prepared and include the findings from Sections 

3.1,3.2, and 3.3 above and consist of the following as suggested by the Guidelines: 
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I. An explanation of confidential information that has been withheld from public disclosure 
in the assessment. 

2. A discussion concerning any conflicting information with regard to identified cultural 
resources, practices and beliefs. 

3. A discussion concerning the cultural resources, practices and beliefs identified: 

a. for resources and practices, their location within the broad geographical area in 
which the current project is proposed. 

b. their direct or indirect significance or connection to the proposed project area 
footprint. 

4. A discussion concerning the nature of the cultural practices and beliefs, and the 
significance of the cultural resources within the project area that may be affected 
directly or indirectly by the proposed project. 

5. An analysis of the potential effect of any proposed physical alteration on cultural 
resources, practices or beliefs which may include: 

a. the potential of the proposed action to isolate cultural resources, practices or 
beliefs from their setting. 

b. and the potential of the proposed action to introduce elements which may alter the 
setting in which cultural practices take place. 
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CULTURAL SURVE.YS HAWArI 
ARCHAEOLOGICAL, CULTURAL, AND HISTORICAL DOCUi\IENTATION SERVICES - SINCE 1982 

CSH Job Code: OLOWALU3 

Thursday, January 19, 2012 

Addressee: 

O'ahu Island 
P.O. Box 1114 
Kailua, Hawai'i 96734 
Ph: (808) 262-9972 
Fax: (808) 262-4950 

Maui Island 
1860 Main Street 
Wailuku, I-Iawai'i 96793 
Ph: (808) 242-9882 
Fax: (808) 244-1994 

Subject: Cultural Impact Assessment for the Proposed Olowalu Branch Offices: 
Town Master Plan in Olowalu Ahupua'a, Lahaina District, Island of Hila, Hawai'i,. 
Maui. Kana, Hawa! ! 

Lawai, Kaua'i 

Dear Recipient: 

At the request of Olowalu Town, LLC and Olowalu Ekolu, LLC., Cultural Surveys Hawai'i (CSH) is 
conducting a Cultural Impact Assessment (CIA) for the proposed Olowalu Town Master Plan Project. The 
Olowalu Town Master Plan will serve as a guide for the establishment of a small-scale "mixed-use" 
community with land uses that will vary from urban neighborhood town centers to rural and agricultural 
areas within the 636-acre project area (Attachment I). Overall, the master plan proposes the development 
of 1,500 residential units along with civic structures (educational facilities, community and cultural 
centers, and emergency worker facilities), park and gathering facilities, greenways, bikeways, and trails 
all of which would be constructed concurrently with the appropriate infrastructure over an approximate 10 
year period. 

The area of direct effect for the proposed undertaking, here after referred to as the "current project 
area", is considered as the footprint of the proposed 636-acre footprint of the Olowalu Town Master Plan 
(Attachement x). When assessing the presence or absence of direct, indirect, and cumulative effects of the 
proposed project on the traditional cultural practices of this region, traditional use and access to resources 
from the mountains to ocean, or mauka to makai, must be taken into consideration. As such, the Region of 
Influence (ROI), hereafter referred to as the "study area" for this CIA is defined as the geographic area 
encompassed by the known traditional boundaries of Olowalu Ahupua'a which includes any offshore 
traditional fisheries that may have been associated with Olowalu Ahupua'a. (Attachments 2 and 3) 
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Thursday, January 19,2012 

We are seeking your kokua or help and guidance regarding the following aspects of our study: 

• General history and present and past land use of the project area, 

• Knowledge of cultural resources which may be impacted by the proposed Olowalu Town 
Master Plan - for example, traditional plant gathering areas, traditioual fishing areas, 
historic sites, archaeological sites, and burials (see also Attachment 4). 

• Knowledge oftraditional gathering practices in the area - both past and ongoiug. 

• Cultural associations ofthe project area, such as legends and traditional uses. 

• Referrals of kilpuna or elders who might be willing to share their cultural knowledge of the 
project area and the surrouuding alzupua Da lands. 

• Any other cultural concerns the community might have related to Hawaiian cultural 
practices within Olowalu Ahupua'a and/or in the vicinity of the proposed Olowalu Town 
Master Plan area. 

I invite you to contact me, Tanya Lee-Greig at 1-808-242-9882. You may also contact me bye-mail at 
leegreig@culturalsurveys.com if you have any mana'o or information you would like to share. 

Mahalo a nui, 

Tanya L. Lee-Greig 

Cultural Surveys Hawai'i, Inc. 
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owned parcels not included in the Olowalu Town Master Plan shaded in gray. 

Cultural Impact Assessment for the Proposed Olowalu Town Master Plan 



Recipient 

Thursday, January 19, 2012 

, '~,'~ 
-'''~~';~ 
--- ,,~ .. '-... 

............... :~~ 

o 

N ... 

"oo L"'" ,"'" 
SCALE: ~~ i i 

.15 150 600 

ARCHEOLOGICAL SITES 

.uo(Q.OOCl1. SITtS 

OLOWALU TOWN 
ARCHEOLOGICAL SITES 

Sr4 1'(' 

.<'q"cSr 

Attachment 4 

>\'cs('R"I:- LlHAU 

t:IUI:. TN: AIOV£ M45TTtI PlAN ISCCINC:D'TllAL Or .... '" M WASlT.t!\.AN ISSI.Jl£Cf TO lUN:w.r':r. trVlSlONS..,u,c/Oll OWoG(S 
.... sto LKIN ~£1'ftS. P'-EOUO(. .vi) N\JT It[ClMO T'ItIlOUCKlUT THE LANO tf5( lHT1lU.\t£HT Ift:VIlW JtO(ISS.. 

Location of known archaeological sites with preservation buffers (in orange) in relation to the proposed Olowalu Town Master Plan 
(figure courtesy of Olowalu Town, LLC). 

Cultural Impact Assessment for the Proposed Olowalu Town Master Plan 



Cultural Surveys Hilwai"i Job Code: OLOWALU 3 

Appendix B Transcript Release Form 

Consultation Plan for Assessing Potential Cultural Impacts for the Proposed Olowalu Town 
Master Plan 

TMK (2) 4-8-003: multiple parcels 

Appendix B 

B-1 



Cultural Surveys Hawai'i Job Code: OLOWALU 3 Appendix B 

Ethnographic Interview Authorization and Release Form 
Cultural Surveys Hawai'i (CSH) is grateful for the generosity of the KOpuna and Kama'aina who have 

willingly shared their knowledge and experiences for the preparation of a cultural impact assessment for 
the proposed Olowalu Town Master Plan project. 

We understand our responsibility in respecting the wishes and concerns of the interviewees 
pal1icipating in our assessment. Here are the procedures we promise to follow: 

I. You will have the opportunity to review the written transcription of our interview with you. At 
that time. you may make any additions, deletions, or corrections you wish, 

2. You will be given a copy of the interview transcript you have approved for your records. 

For our records and yours. we humbly request your confirmation that: 

I. You were given the opportunity to review the transcript of the interview. 
2, You consent to the use of the interview with any revisions specified by you for historic 

documentation and academic purposes. 
3. You consent to the interview being made available to the public. 

I, • agree to the procedures outlined above and by my 

(Please print your name) 

signature. given my consent and release for this interview to be used for historic documentation and 
academic purposes. 

Additional Comments and Clarifications: 

(Signature) 

(Date) 
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1.0 SUMMARY 

Olowalu Town, LLC is proposing a master plan development at 

Olowalu on the island of Maui. The proposed development includes 

approximately 1,500 dwelling units, commercial office and retail 

space, public facilities, the realignment and widening of 

Honoapiilani Highway and other associated improvements. Full 

build out of the project is expected by 2020. This study examines 

the potential short- and long-term air quality impacts that could 

occur as a result of construction and use of the proposed facil­

ities. Mitigative measures are suggested where possible and 

appropriate to lessen any impacts from the project. 

Both federal and state standards have been established to maintain 

ambient air quality. At the present time, seven parameters are 

regulated including: particulate matter, sulfur dioxide, hydrogen 

sulfide, nitrogen dioxide, carbon monoxide, ozone and lead. 

Hawaii air quality standards are generally comparable to the 

national standards although the sta·te standards for carbon 

monoxide are more stringent than the national standards. 

Regional and local climate together with the amount and type of 

human activity generally dictate the air quality of a given 

location. The climate of the project area is very much affected 

by its elevation near sea level and by nearby mountains. The West 

Maui Mountains shelter the project area from the northeast trade 

winds, and local winds (such as land/sea breezes and 

upslope/downslope winds) affect the wind flow in the area much of 

the time. Temperatures in the project area are generally very 

consistent and warm with average daily temperatures ranging from 

Rainfall in the project area is minimal with 

an average of only about 11 inches per year. 
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Except for periodic impacts from volcanic emissions (vog) and 

possibly occasional localized impacts from traffic congestion, the 

present air quality of the project area is believed to be 

relatively good. There is very little air quality monitoring data 

from the Department of Health for the project area, but the 

limited data that are available suggest that concentrations are 

generally well within state and national air quality standards. 

If the proposed project is given the necessary approvals to 

proceed, it is inevitable that some short- and long-term impacts 

on air quality will unavoidably occur either directly or 

indirectly as a consequence of project construction and use. 

Short-term impacts from fugitive dust will likely occur during the 

project construction phase. To a lesser extent, exhaust emissions 

from stationary and mobile construction equipment and from the 

disruption of traffic may also affect air quality during the 

period of construction. State air pollution control regulations 

require that there be no visible fugitive dust emissions at the 

project boundary. Hence, an effective dust control plan should be 

implemented to ensure compliance with state regulations. Fugitive 

dust emissions can be controlled to a large extent by watering of 

acti ve work areas, using wind screens, keeping adj acent paved 

roads clean, and by covering of open-bodied trucks. Other dust 

control measures could include limiting the area that can be 

disturbed at any given time and/or mulching or chemically 

stabilizing inactive areas that have been worked. Paving and 

landscaping of proj ect areas early in the construction schedule 

will also reduce dust emissions. Excess exhaust emissions from 

traffic disruption can be mitigated by moving construction 

equipment and workers to and from the project area during off-peak 

traffic hours and by minimizing road closures during peak traffic 

periods. 
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After project construction is completed, motor vehicles coming to 

and from the proposed development will result in a long-term 

increase in air pollution emissions in the proj ect area. To 

assess the potential long-term impact of these emissions, a 

mesoscale (medium scale) analysis was performed. The mesoscale 

analysis was designed to provide estimates of air pollution 

emissions from project-related traffic using Honoapiilani Highway 

in the Olowalu area. The analysis considered an existing (2011) 

case and two future scenarios. The future scenarios included 2020 

without the project and 2020 with the project. 

The mesoscale analysis indicated that in 2011 the totals of 

emissions from traffic using Honoapiilani Highway within the study 

area were 1,297 Ibs per day of carbon monoxide, 103 Ibs per day of 

volatile organic compounds and 130 Ibs per day of nitrogen oxides. 

These emission amounts are relatively small in comparison to 

island-wide emissions, amounting to about 1 percent or less. 

Without the project in the year 2020, it was estimated that carbon 

monoxide emissions would decrease by 20 percent, volatile organic 

compounds emissions would decrease by 37 percent and nitrogen 

oxides emissions would decrease by 54 percent. Although increased 

traffic volumes are expected, these would be more than offset by 

the retirement of older, higher-emission vehicles over time. With 

the project in the year 2020 compared to without it, carbon 

monoxide emissions and nitrogen oxides emissions would each 

increase by 20 percent, while volatile organic compounds emissions 

would increase by about 8 percent. Although emissions in 2020 

with the project would be somewhat higher compared to without it, 

emissions would be lower than the existing emissions. 

Al though more detailed analyses could be performed using 

computerized emission and atmospheric dispersion models to 

estimate worst-case ambient concentrations of carbon monoxide near 

roadway intersections in the project area, such analyses were not 
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prepared for this proj ect. However, based on the larger- scale 

analysis that was performed, it appears likely that emissions from 

project traffic would not have a significant adverse impact on air 

quality in the project area. Project development will include the 

realignment and improvement of Honoapiilani Highway in the Olowalu 

area. Project plans call for the development of "O-turn" 

intersections. O-turn intersections keep traffic flowing 

continuously without stoplights or over/underpasses. The O-turn 

design features long merge lanes which allow for easy turns. 

Maximum carbon monoxide concentrations typically occur near 

congested intersections where traffic queuing occurs. The O-turn 

intersections will serve to eliminate traffic queuing, which will 

reduce the possibility of carbon monoxide "hot spots". 

Depending on the demand levels, long-term impacts on air quality 

are also possible due to indirect emissions associated with a 

development's electrical power and solid waste disposal require-

ments. Quantitative estimates of these potential impacts were 

not made, but any significant air quality impacts are unlikely. 

Based on the results of the analyses of the potential long-term 

effects of the project, it may be concluded that the proposed 

project would likely not have a significant impact on the air 

quality of the area. Although options are available to mitigate 

long-term traffic-related air quality impacts, requiring these to 

be implemented is probably unnecessary and unwarranted in this 

case. Incorporating energy conservation design features and 

promoting conservation and recycling programs within the proposed 

development could serve to further reduce any indirect impacts 

due to electric power usage and to solid waste disposal and would 

help to conserve the island's resources. 

4 



2.0 INTRODUCTION 

Olowalu Town, LLC is proposing to develop the Olowalu Town Project 

on the island of Maui at the village of Olowalu (see Figure 1 for 

general project location). The proposed project would involve the 

development of a master-planned community at Olowalu that would 

include approximately 1,500 residential dwelling units, 

neighborhood town centers for commercial retail and office space, 

areas for public facilities, parks, open spaces, and other 

associated facilities and infrastructure improvements. A major 

portion of the project would also involve the realignment of 

Honoapiilani Highway to a more mauka location. The highway would 

also be widened and intersection improvements would be 

constructed. The proposed development would be constructed in 

phases over a 10-year period. 

The purpose of this study was to evaluate the potential air 

quality impacts of the proposed project and recommend mitigative 

measures, if possible and appropriate, to reduce or eliminate any 

project-related degradation of air quality in the area. Before 

examining the potential impacts of the project, a discussion of 

ambient air quality standards is presented and background informa­

tion concerning the regional and local climatology and the present 

air quality of the project area is provided. 

3.0 AMBIENT AIR QUALITY STANDARDS 

Ambient concentrations of air 

national and state ambient 

pollution are regulated 

air quality standards 

by both 

(AAQS) . 

National AAQS are specified in Section 40, Part 50 of the Code of 

Federal Regulations (CFR) , while State of Hawaii AAQS are defined 

in Chapter 11-59 of the Hawaii Administrative Rules. Table 1 

summarizes both the national and the state AAQS that are speci­

fied in the cited documents. As indicated in the table, national 
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and state AAQS have been established for particulate matter, 

sulfur 

lead. 

dioxide, nitrogen dioxide, carbon monoxide, ozone and 

The state has also set a standard for hydrogen sulfide. 

National AAQS are stated in terms of both primary and secondary 

standards for most of the regulated air pollutants. National 

primary standards are designed to protect the public health with 

an "adequate margin of safety". National secondary standards, on 

the other hand, define levels of air quality necessary to protect 

the public welfare from "any known or anticipated adverse effects 

of a pollutant". Secondary public welfare impacts may include 

such effects as decreased visibility, diminished comfort levels, 

or other potential injury to the natural or man-made environment, 

e.g., soiling of materials, damage to vegetation or other econom­

ic damage. In contrast to the national AAQS, Hawaii State AAQS 

are given in terms of a single standard that is designed "to 

protect public health and welfare and to prevent the significant 

deterioration of air quality". 

Each of the regulated air pollutants has the potential to create 

or exacerbate some form of adverse health effect or to produce 

environmental degradation when present in sufficiently high 

concentration for prolonged periods of time. The AAQS specify a 

maximum allowable concentration for a given air pollutant for one 

or more averaging times to prevent harmful effects. Averaging 

times vary from one hour to one year depending on the pollutant 

and type of exposure necessary to cause adverse effects. In the 

case of the short-term (i.e., 1- to 24-hour) AAQS, both national 

and state standards allow a specified number of exceedances each 

year. 

The Hawaii AAQS are in some cases considerably more stringent 

than the comparable national AAQS. In particular, the Hawaii 

I-hour AAQS for carbon monoxide is four times more stringent than 

the comparable national limit. On the other hand, the current 
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Hawaii AAQS for sulfur dioxide are probably less stringent than 

the national standards. During the early part of 2010, the 

national primary annual and 24-hour standards for sulfur dioxide 

were revoked in favor of a new national I-hour standard which is 

considered to be more stringent than the Hawaii short-term 

standards. The Hawaii AAQS for sulfur dioxide have not yet been 

updated to bring them in line with the national standards. 

In 1993, the state revised its particulate standards to follow 

those set by the federal government. During 1997, the federal 

government again revised its standards for particulate, but the 

new standards were challenged in federal court. A Supreme Court 

ruling was issued during February 2001, and as a result, the new 

standards for particulate were finally implemented during 2005. 

To date, the Hawaii Department of Health has not updated the 

state particulate standards. 

In September 2001, the state vacated the state I-hour standard 

for ozone and an 8-hour standard was adopted that was the same as 

the national standard. During 2008, the national standard for 

ozone was again revised and made more stringent. The Hawaii 

standard for ozone has not yet been amended to follow the 

national standard. 

During the latter part 

making the standard 

Department of Health 

standard for lead. 

During early 2010, 

nitrogen dioxide was 

promulgated a 1-hour 

of 2008, EPA revised the standard for lead 

more stringent. So far, the Hawaii 

has not revised the corresponding state 

a national 1-hour primary standard 

implemented. To date, Hawaii has 

standard for nitrogen dioxide, but 
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Hawaii annual standard for this pollutant is more stringent than 

the national annual standard. 

4.0 REGIONAL AND LOCAL CLIMATOLOGY 

Regional and local climatology significantly affect the air 

quality of a given location. Wind, temperature, atmospheric 

turbulence, mixing height and rainfall all influence air quality. 

Although the climate of Hawaii is relatively moderate throughout 

most of the state, significant differences in these parameters may 

occur from one location to another. Most differences in regional 

and local climates within the state are caused by the mountainous 

topography. 

The topography of Maui is dominated by the great volcanic masses 

of Haleakala (10,023 feet) and the West Maui Mountains (5,788 

feet) . The island consists entirely of the slopes of these 

mountains and of a connecting isthmus. Haleakala is still 

considered to be an active volcano and last erupted about 1790. 

The project site is located along the lower southwestern slope of 

the West Maui Mountains at an elevation of about 300 feet or less. 

Maui lies well within the belt of northeasterly trade winds 

generated by the semi-permanent Pacific high pressure cell to the 

north and east. Because the project area is located on the lower 

southwestern slope of the West Maui Mountains, it is sheltered 

much of the time from the northeast trade winds. Local winds such 

as land/sea breezes and/or upslope/downslope winds also influence 

the wind pattern for the area. During the daytime, winds can 

typically be expected to move onshore because of seabreeze and/or 

upslope effects or because of the aerodynamic cavity caused by the 

trade winds flowing around the mountains. At night, winds are 

often drainage winds that move downslope and out to sea. During 
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winter, occasional strong winds from the south or southwest occur 

in association with the passage of winter storm systems. 

Air pollution 

photochemical 

temperature. 

emissions of 

emissions from motor vehicles, the formation of 

smog and smoke plume rise all depend in part on air 

Colder temperatures tend to result in higher 

contaminants from automobiles but lower 

concentrations of photochemical smog and ground-level concentra­

tions of air pollution from elevated plumes. In Hawaii, the 

annual and daily variation of temperature depends to a large 

degree on elevation above sea level, distance inland and exposure 

to the trade winds. Average temperatures at locations near sea 

level generally are warmer than those at higher elevations. Areas 

exposed to the trade winds tend to have the least temperature 

variation, while inland and leeward areas often have the most. 

The project site's lower elevation and leeward location results in 

warmer temperatures compared with many other parts of the island. 

At Lahaina, whiCh is about 5 miles to the north of the project 

area and at an elevation of about 50 feet, average daily minimum 

and maximum temperatures are 65°F and 84°F, respectively [1). 

Temperatures at the project site can be expected to be very 

similar to this. 

Small scale, random motions in the atmosphere (turbulence) cause 

air pollutants to be dispersed as a function of distance or time 

from the point of emission. Turbulence is caused by both mechan­

ical and thermal forces in the atmosphere. It is often measured 

and described in terms of Pasquill-Gifford stability class. 

Stability class 1 is the most turbulent and class 6 is the least. 

Thus, air pollution dissipates the best during stability class 1 

conditions and the worst when stability class 6 prevails. In the 

Olowalu area, stability classes 5 or 6 typically occur during the 

nighttime or early morning hours when temperature inversions form 

due to radiational cooling or to drainage flow from the nearby 
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mountains. Stability classes 1 through 4 occur during the 

daytime, depending mainly on the amount of cloud cover and 

incoming solar radiation and the onset and extent of the sea 

breeze. 

Mixing height is defined as the height above the surface through 

which relatively vigorous vertical mixing occurs. Low mixing 

heights can result in high ground-level air pollution concentra­

tions because contaminants emitted from or near the surface can 

become trapped within the mixing layer. In Hawaii, minimum mixing 

heights tend to be high because of mechanical mixing caused by the 

trade winds and because of the temperature moderating effect of 

the surrounding ocean. Low mixing heights may sometimes occur, 

however, at inland locations and even at times along coastal areas 

early in the morning following a clear, cool, windless night. 

Coastal areas also may experience low mixing levels during sea 

breeze conditions when cooler ocean air rushes in over warmer 

land. Mixing heights in Hawaii typically are above 3,000 feet 

(1, 000 meters) . 

Rainfall can have a beneficial affect on the air quality of an 

area in that it helps to suppress fugitive dust emissions, and it 

also may "washout" gaseous contaminants that are water soluble. 

Rainfall in Hawaii is highly variable depending on elevation and 

on location with respect to the trade wind. The climate of the 

project area is very dry due to the leeward location. Historical 

records Olowalu show that this area of Maui averages about only 11 

inches of precipitation per year with the summer months being the 

driest [1]. 
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5.0 PRESENT AIR QUALITY 

Present air quality in the project area is mostly affected by air 

pollutants from vehicular, industrial, natural and/or agricultural 

sources. Table 2 presents an air pollutant emission summary for 

the island of Maui for calendar year 1993. This is the most 

recent year for which an island-wide emission inventory is 

available. The emission rates shown in the table pertain to 

manmade emissions only, i.e., emissions from natural sources are 

not included. As suggested in the table, most of the manmade 

particulate and sulfur oxides emissions on Maui originate from 

point sources, such as power plants and other fuel-burning 

industries. Nitrogen oxides emissions are roughly equally divided 

between point sources and area sources (mostly motor vehicle 

traffic) The majority of carbon monoxide emissions occur from 

area sources (motor vehicle traffic and sugar cane burning), while 

hydrocarbons are emitted mainly from point sources. Emissions 

today are probably higher than those shown in the table, but the 

proportional relationships are likely about the same. 

The largest sources of air pollution in the immediate project area 

are most likely agricultural operations, automobile traffic using 

local roadways and the power plant at Maalaea. Emissions from the 

agricultural 

particulate, 

at Maalaea 

particulate. 

and motor vehicle sources consist primarily of 

carbon monoxide and nitrogen oxides. The power plant 

mostly emits sulfur dioxide, nitrogen oxides and 

Emissions from this facility will be carried 

offshore most of the time by the prevailing winds. Volcanic 

emissions from distant natural sources on the Big Island also 

affect the air quality at times during kona wind conditions. By 

the time the volcanic emissions reach the project area, they 

consist mostly of fine particulate sulfate. 
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The State Department of Health operates a network of air quality 

monitoring stations at various locations around the state, but 

only very limited data are available for Maui Island. The only 

air quality data for the project area consists of particulate 

measurements collected at Kihei (about 10 miles to the east). 

Although it is doubtful if this data is representative of the 

Olowalu area, it is the only air quality data available for all of 

Maui. 

Table 3 summarizes the data from the Kihei monitoring station. 

Annual second-highest 24-hour PM-10 particulate concentrations 

(which are most relevant to the air quality standards) ranged 

from 60 to 119 ~g/m3 between 2005 and 2008. Average annual con-

centrations ranged from 20 to 26 ~g/m3. One exceedance of the 

state standard was recorded during 2005. This was reported to be 

due to agricultural tilling operations in the area. Another 

exceedance of the standard was reported during 2007. This was 

considered an exceptional event due to a brush fire nearby. 

Monitoring of PM-10 at the Kihei monitoring station was 

discontinued in 2009. 

As indicated in Table 3, PM-2.5 particulate is also monitored at 

the Kihei monitoring station. Annual 24-hour 98 th percentile 

PM-2.5 particulate concentrations (which are most relevant to the 

air quality standards) ranged from 8 to 16 ~g/m3 between 2005 and 

2009. Average annual concentrations ranged from 4 to 6 ~g/m3. 

One relatively high value was flagged during 2006 due to 

fireworks. No exceedances of the state standard were recorded 

during this period. 

Given the limited air pollution sources in the area, it is likely 

that air pollution concentrations are near natural background 
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levels most of the time, except possibly for locations adjacent to 

agricultural operations or near traffic-congested intersections. 

6.0 SHORT-TERM IMPACTS OF PROJECT 

Short-term direct and indirect impacts on air quality could 

potentially occur during project construction. For a project of 

this nature, there are two potential types of air pollution 

emissions that could directly result in short-term air quality 

impacts during construction: (1) fugitive dust from vehicle 

movement and soil excavation; and (2) exhaust emissions from on­

site construction equipment. Indirectly, there also could be 

short-term impacts from slow-moving construction equipment 

traveling to and from the project site and from the disruption of 

traffic due to road construction. 

Fugitive dust emissions may arise from the grading and dirt-moving 

activities associated with land clearing and preparation work. 

The emission rate for fugitive dust emissions from construction 

activities is difficult to estimate accurately because of its 

elusive nature of emission and because the potential for its 

generation varies greatly depending upon the type of soil at the 

construction site, the amount and type of dirt-disturbing activity 

taking place, the moisture content of exposed soil in work areas, 

and the wind speed. The EPA [2] has provided a rough estimate for 

uncontrolled fugitive dust emissions from construction activity of 

1.2 tons per acre per month under conditions of "medium" activity, 

moderate soil silt content (30%), and precipitation/evaporation 

(P/E) index of 50. Uncontrolled fugitive dust emissions in the 

project area would likely be somewhere near this level or possibly 

lower due to the rocky nature of the soil in the area. In any 

case, State of Hawaii Air Pollution Control Regulations [3] 

prohibit visible emissions of fugitive dust from construction 
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activities at the project boundary, and thus an effective dust 

control plan for the project construction phase is essential. 

Adequate fugitive dust control can usually be accomplished by the 

establishment of a frequent watering program to keep bare-dirt 

surfaces in construction areas from becoming significant sources 

of dust. In dust-prone or dust-sensitive areas, other control 

measures such as limiting the area that can be disturbed at any 

given time, applying chemical soil stabilizers, mulching and/or 

using wind screens may be necessary. Control regulations further 

stipulate that open-bodied trucks be covered at all times when in 

motion if they are transporting materials that could be blown 

away. Haul trucks tracking dirt onto paved streets from unpaved 

areas is oftentimes a significant source of dust in construction 

areas. Some means to alleviate this problem, such as road 

cleaning or tire washing, may be appropriate. paving and/or 

establishment of landscaping as early in the construction schedule 

as possible can also lower the potential for fugitive dust 

emissions. 

On-site mobile and stationary construction 

emit air pollutants from engine exhausts. 

equipment also will 

The largest of this 

equipment is usually diesel-powered. Nitrogen oxides emissions 

from diesel engines can be relatively high compared to gasoline­

powered equipment, but the standard for nitrogen dioxide is set on 

an annual basis and is not likely to be violated by short-term 

construction equipment emissions. Carbon monoxide emissions from 

diesel engines, on the other hand, are low and should be 

relatively insignificant compared to vehicular emissions on nearby 

roadways. 

Indirectly, slow-moving construction vehicles on roadways leading 

to and from the project area could obstruct the normal flow of 
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traffic to such an extent that overall vehicular emissions are 

increased, but this impact can be mitigated by moving heavy 

construction equipment during periods of low traffic volume. 

Likewise, road closures during peak traffic periods should be 

avoided to the extent possible to minimize air pollution impacts 

from traffic disruption. Thus, with careful planning and 

attention to dust control, most potential short-term air quality 

impacts from project construction can be mitigated. 

7.0 LONG-TERM IMPACTS OF PROJECT 

7.1 Roadway Traffic 

After construction is completed, use of the proposed facilities 

will result in increased motor vehicle traffic in the project 

area, potentially causing long-term impacts on ambient air 

quality. Motor vehicles with gasoline-powered engines are 

significant sources of carbon monoxide. They also emit nitrogen 

oxides and other contaminates. 

Federal air pollution control regulations require that new motor 

vehicles be equipped with emission control devices that reduce 

emissions significantly compared to a few years ago. In 1990, the 

President signed into law the Clean Air Act Amendments. This 

legislation required further emission reductions, which have been 

phased in since 1994. More recently, additional restrictions were 

signed into law during the Clinton administration, and these began 

to take effect during the past decade. The added restrictions on 

emissions from new motor vehicles will lower average emissions 

each year as more and more older vehicles are retired and leave 

the state's roadways. It is estimated that carbon monoxide 

emissions, for example, will go down by 

percent per vehicle during the next 

an average of about 20 

10 years due to the 

replacement of older vehicles with newer models. 
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To evaluate the potential air quality impact of the proposed 

project, a mesoscale analysis was performed. A mesoscale analysis 

is a larger scale evaluation of daily and annual emissions from 

the roadway network in the proj ect area. For this proj ect, the 

mesoscale analysis was designed to quantify project-related 

emissions of carbon monoxide, nitrogen oxides and hydrocarbons 

occurring from motor vehicle traffic using Honoapiilani Highway in 

the Olowalu area. Emission estimates were prepared for the 

existing case and for the future (year 2020) with and without 

project scenarios. 

The mesoscale emission estimates for each scenario were made by 

first obtaining the estimated average daily traffic (ADT) volumes 

and average travel speeds (ATS) for the section of highway under 

study from the project traffic impact analysis report [4]. The 

length of the section of highway included in the project is 

approximately 2.3 miles. Total vehicle-miles per day were then 

calculated, and emission estimates were prepared for each scenario 

based on the estimated vehicle-miles of travel, average travel 

speeds, and U.S. EPA emission factors obtained using the computer 

model MOBILE6. 2 [5]. MOBILE6. 2 is the most recently released 

version of the EPA mobile emission model. Aside from vehicle 

speed, several other key inputs are required by the model. One of 

these is vehicle mix. Unless very detailed information is 

available, national average values are typically assumed, which is 

what was used for the present study. Based on national average 

vehicle mix figures, the present vehicle mix in the project area 

was estimated to be 34.2% light-duty gasoline-powered automobiles, 

52.8% light-duty gasoline-powered trucks and vans, 3.6% heavy-duty 

gaSOline-powered vehicles, 0.2% light-duty diesel-powered 

vehicles, 8.6% heavy-duty diesel-powered trucks and buses, and 

0.6% motorcycles. For the future scenarios studied, the vehicle 

mix was estimated to change somewhat with fewer light-duty 
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gasoline-powered automobiles and more light-duty gasoline-powered 

trucks and vans. 

Another key input to MOBILE6.2 is ambient temperature. An average 

ambient temperature 77 degrees F was used for all of the mesoscale 

emission computations. 

The resulting emission factors generated 

of volatile organic 

by MOBILE6.2 are 

compounds (VOC) , 

given in 

carbon terms of grams 

monoxide (CO) and nitrogen oxides (NOx) emitted per vehicle mile. 

Within the speed range of interest, emission factors for carbon 

monoxide and nitrogen oxides are generally proportional to vehicle 

speed, while emission factors for VOC are inversely proportional 

to vehicle speed. It should also be noted that at a given vehicle 

speed emission factors are generally lower for future years due to 

the effects of older, more-polluting vehicles being retired. 

Table 4 provides the details of the mesoscale analysis. A summary 

of the results is presented below: 

Emissions (tons/year) 

Scenario CO NOx voc 

2011 Existing 237 24 19 

2020 Without Project 189 11 12 

2020 With Project 226 13 13 

In comparison to the island-wide emissions given in Table 2, 

emissions in the year 2011 from traffic using Honoapiilani Highway 

within the project area were relatively small, amounting to about 

1 percent or less. 
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Without the project in the year 2020, carbon monoxide emissions 

within the project area were estimated to decrease by about 20 

percent compared to existing emissions, nitrogen oxides emissions 

were estimated to decrease by about 54 percent and VOC emissions 

were estimated to decrease by about 37 percent. 

With the project in the year 2020, emissions of carbon monoxide 

and nitrogen oxides would increase by about 20 percent each while 

VOC emissions would increase by about 8 percent compared to the 

without-project case. Although emissions would increase by 

relatively small amounts with the project compared to without it 

in the year 2020, emissions would be lower than the existing 

emission levels. Compared to island-wide emissions, traffic­

related emissions in the project area would be relatively small. 

7.2 Electrical Demand 

The proposed project also will cause indirect air pollution 

emissions from power generating facilities as a consequence of 

electrical power usage. Electrical power for the proj ect will 

most probably be provided mainly by oil-fired generating 

facilities, but some of the project power may also be derived 

from photovoltaic systems, wind power or other alternative energy 

sources. In order to meet the electrical power needs of the 

proposed project, power generating facilities will likely be 

required to burn more fuel and hence more air pollution will be 

emitted at these facilities. Estimates of project electrical 

demand are not available, but it is probable that any associated 

indirect air pollution emissions will be small in terms of the 

island-wide emission estimates given in Table 2. 
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7.3 Solid Waste Disposal 

Solid waste generated by the proposed development may result in 

indirect off site emissions of air pollution. Currently, all 

solid waste on the island of Maui is buried at solid waste 

landfills. Thus, assuming this continues to be the method for 

solid waste disposal, the only associated air pollution emissions 

that will occur will be from trucking the waste to the landfill 

and burying it. Estimates of the amount of solid waste generated 

by the proposed project are not yet available, but any associated 

air pollution emissions should be relatively minor. 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

Existing Conditions 

Although very little ambient air quality data are available to 

characterize existing conditions, it is likely that state and 

federal ambient air quality standards are currently being met in 

the project area, except perhaps for occasional exceedances of the 

stringent state carbon monoxide standards within small areas near 

traffic-congested locations. 

Short-Term Impacts and Mitigation 

The major potential short-term impact of the project on air 

quality will occur from the emission of fugitive dust during 

construction. Uncontrolled fugitive dust emissions from construc­

tion activities are estimated to amount to about 1.2 tons per acre 

per month, depending on rainfall and other factors. To control 

dust, active work areas and any temporary unpaved work roads 

should be watered at least twice daily on days without rainfall. 
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Use of wind screens and/or limiting the area that is disturbed at 

any given time will also help to contain fugitive dust emissions. 

Wind erosion of inactive areas of the project that have been 

disturbed could be controlled by mulching or chemical 

stabilization. Dirt-hauling trucks should be covered when 

traveling on roadways to prevent 

and/or tire washing program will 

windage. 

also help 

A routine road cleaning 

to reduce fugitive dust 

emissions that 

paved 

early 

roadways 

may occur as a 

in the project 

result 

area. 

of trucks tracking dirt onto 

Establishment of landscaping 

in the construction schedule will also help to control dust. 

During construction 

(primarily consisting 

phases, 

of carbon 

emissions from engine exhausts 

monoxide and nitrogen oxides) will 

also occur both from on-site construction equipment and from the 

of normal traffic flow. Increased vehicular emissions disruption 

due to the disruption of traffic can be alleviated by minimizing 

road closures during peak traffic hours. 

Long-Term Impacts 

Traffic-related emissions from the project are relatively small 

compared to island-wide emissions. Without the project by the 

year 2020, mesoscale analysis indicates that emissions of carbon 

monoxide, nitrogen oxides and VOC from motor vehicles operating 

within the project study area would decrease substantially despite 

the higher traffic volumes from general growth over the next 

several years. This is because the higher traffic volumes would 

be more than offset by the retirement and replacement of older 

vehicles that have less efficient emission control systems. 

With the proposed project in the year 2020, emissions of carbon 

monoxide and nitrogen oxides would increase by about 20 percent 

each compared to the without-project case and VOC emissions would 
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increase by about 8 

increases, emissions 

existing emissions. 

of carbon monoxide 

could be performed, 

percent. Even with these relatively small 

in the year 2020 would be lower than the 

Although a more detailed microscale analysis 

concentrations near specific intersections 

it is unlikely that the relatively small 

increase in carbon monoxide emissions from project-related traffic 

will result in any significant impacts on air quality in the 

project area, especially if sufficient roadway capacity is 

provided. Project plans call for the development of "O-turn" 

intersections. O-turn intersections keep traffic flowing 

continuously without stoplights or over/underpasses. The O-turn 

design features long merge lanes which allow for easy turns. 

Maximum carbon monoxide concentrations typically occur near 

congested intersections where traffic 

intersections will serve to reduce 

monoxide "hot spots". 

queuing occurs. 

the possibility 

The O-turn 

of carbon 

Any long-term impacts on air quality due to indirect emissions 

from supplying the project with electricity and from the disposal 

of solid waste materials generated by the project will likely be 

small. 

Long-Term Mitigation 

Options available to mitigate long-term, traffic-related air 

pollution are generally to further improve roadways, to reduce 

traffic and/or to reduce individual vehicular emissions. Aside 

from providing added roadway improvements, air pollution impacts 

from vehicular emissions could conceivably be additionally 

mitigated by reducing traffic volumes through the promotion of bus 

service and car pooling in the project area and/or by adjusting 

local school and business hours to begin and end during off-peak 

times. This mitigation measure is generally considered only 

partially successful. Reduction of emissions from individual 
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vehicles would have to be achieved through the promulgation of 

local, state or federal air pollution control regulations. For 

example, Hawaii currently does not require annual inspections of 

motor vehicle air pollution control equipment. However, at the 

present time there is no indication that the state is 

contemplating adopting such rules. 

Indirect emissions from project electrical demand could likely be 

reduced somewhat by incorporating energy-saving features into 

project design requirements. This might include the use of solar 

water heaters; designing building space so that window positions 

maximize indoor light without unduly increasing indoor heat; 

using landscaping where feasible to provide afternoon shade to 

cut down on the use of air conditioning; installation of 

insulation and double-glazed doors to reduce the effects of the 

sun and heat; providing movable, controlled openings for 

ventilation at opportune times; and possibly installing automated 

room occupancy sensors. Promoting conservation and recycling 

programs within the proposed development could serve to further 

reduce any indirect impacts due to solid waste disposal and would 

help to conserve the island's resources. 
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Table 1 

SUMMARY OF STATE OF HAWAII AND NATIONAL 
AMBIENT AIR QUALITY STANDARDS 

Maximum Allowable Concentration 

Pollutant Units Averaging 
Time National National State 

Primary Secondary of Hawaii 

Particulate Matter Ilg 1m3 Annual - - 50 

«10 microns) 24 Hours 150' 150a lS0b 

Particulate Matter Ilg 1m3 Annual lSc lS c -

«2.5 microns) 24 Hours 3Sd 3Sd -
Sulfur Dioxide ppm Annual - - 0.03 

24 Hours - - 0. 14b 

3 Hours - O.Sb O. Sb 

1 Hour 0.075' - -

Nitrogen Dioxide ppm Annual 0.053 0.053 0.04 

1 Hour 0.100' - -

Carbon Monoxide ppm 8 Hours 9b - 4.4b 

1 Hour 3Sb - 9b 

Ozone ppm 8 Hours 0.07Sg 0.07Sg 0.08g 

Lead Ilg 1m3 3 Months o .1Sh o .1Sh -
Quarter 1.Si 1.Si 1.Si 

Hydrogen Sulfide ppm 1 Hour - - 3Sb 

a 
Not to be exceeded more than once per year on average over three years. 

b 
Not to be exceeded more than once per year. 

c 
Three-year average of the weighted annual arithmetic mean. 

d 
98th percentile value of the 24-hour concentrations averaged over three years. 

e 
Three-year average of annual fourth-highest daily l-hour maximum. 

f 
98th percentile value of the daily l-hour maximum averaged over three years. 

gThree-year average of annual fourth-highest daily 8-hour maximum. 
h 
Rolling 3-month average, 

i 
Quarterly average, 



Air Pollutant 

Particulate 

Sulfur Oxides 

Nitrogen Oxides 

Carbon Monoxide 

Hydrocarbons 

Table 2 

AIR POLLUTION EMISSIONS INVENTORY FOR 
ISLAND OF MAUl, 1993 

Point Sources Area Sources 
(tons/year) (tons/year) 

63,275 7,030 

6,419 nil 

7,312 8,618 

4,612 20,050 

1,991 234 

Total 
(tons/year) 

70,305 

6,419 

15,930 

24,662 

2,225 

Source: Final Report, "Review, Revise and Update of the Hawaii Emissions 
Inventory Systems for the State of Hawaii H , prepared for Hawaii 
Department of Health by J.L. Shoemaker & Associates, Inc., 
1996 



Table 3 

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR 
MONITORING STATIONS NEAREST OLOWALU TOWN PROJECT 

Parameter / Location 2005 2006 2007 

Particulate (PM-1O) / Kihei 

24-Hour Averaging Period: 

No. of Samples 337 337 326 

Highest Concentration (~g/m3) 155 72 281" 

2nd Highest Concentration (~g/m3) 119 66 93 

No. of State AAQS Exceedances 1 0 l' 

Annual Average concentration (~g/m3) 25 22 26 

Particulate (PM-2.5l I Kihei 

24-Hour Averaging Period: 

No. of Samples 108 109 78 

Highest Concentration (~g/m3) 10 30b 11 

98 th Percentile Concentration (J.1g/m3) 8 10 10 

No. of State AAQS Exceedances 0 0 0 

Annual Average Concentration (J.1g/m3) 5 5 5 

&Exceptional event (brush fire) 

bData flagged due to fireworks 

Source: State of Hawaii Department of Health, "Annual Summaries, 
Hawaii Air Quality Data, 2005 - 2009" 

2008 2009 

331 -

78 -

60 -

0 -

20 -

58 358 

16 26 

15 16 

0 0 

6 4 



Table 4 

ESTIMATED EMISSIONS FOR HONOAPIILANI HIGHWAY AT OLOWALU 

Average Vehicle Average Emission Factors Emissions lIb/day) Emissions (tons!yr) 
Segment Daily Miles Travel (grams/veh-milel 
Length Traffic Per Speed 

Scenario (miles) Volume Day (mph) CO NOx voe eo NOx voe CO NOx voe 

Existing 2.3 22,840 52,532 43.1 11.2 1.12 0.891 1,297 130 103 237 2. 19 

, 

2020 Without Project 2.3 24,470 56,281 42.0 8.34 0.478 0.520 1,035 59 6. 189 11 12 
, 

2020 With Project 2.1 29,850 62,685 50.0 8.95 0.505 0.496 1,237 70 69 226 13 13 
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CHAPTER I. SUMMARY 

The existing and future traffic noise levels in the environs of the proposed 
Honoapiilani Highway realignment mauka of Olowalu Town on the island of Maui were 
studied to evaluate potential noise impacts associated with the Build Alternative. Noise 
measurements were obtained, traffic nOise predictions developed, and noise abatement 
alternatives evaluated. 

EXisting traffic noise levels in the project area probably exceed the U.S. Federal 
Highway Administration (FHWA) and Hawaii State Department of Transportation, 
Highways Division (HDOT) noise abatement criteria at two existing residences. Future 
(CY 2020) traffic noise levels are expected to continue to exceed the "66 Leq" HDOT 
noise abatement criteria at one of the two existing residences under the No-Build 
Alternative. The nOise abatement criteria will not be exceeded at eXisting noise 
sensitive dwelling units under the Build Alternative. Traffic noise mitigation measures 
in the form of noise barrier construction, increased setback distances, or closure and air 
conditioning may be applied at future residences of the Olowalu Town development. 
Because of the potential visual impacts of the noise barriers and the potential for 
graffiti, landscaping should be used on the roadway side of the barriers. 

The following general conclusions can be made in respect to the number of 
impacted structures and lands which can be expected by CY 2020 under the Build 
Alternative. These conclusions are valid as long as the future vehicle mixes and 
average speeds do not differ from the assumed values. 

• The HDOT's "> 15 dB increase" criteria for substantial change in traffic noise 
levels will not be exceeded at any existing noise sensitive structure. Maximum 
increases in traffic noise levels in the project area should not exceed 7.3 dB as a 
result of growth in traffic volumes and the construction of the new highway. 

• Under the No Build Alternative, future traffic noise levels at 1 existing residence 
which is located within the limits of project construction are expected to exceed 
the HDOT "66 Leq" criteria. 

• Under the Build Alternative, future traffic noise levels at existing residences 
which are located within the limits of project construction are not expected to 
exceed the HDOT "66 Leq" criteria. 

• Future traffic noise levels at the commercial structure (Olowalu Grocery Store) 
on Honoapiilani Highway should not exceed current HDOT and FHWA noise 
abatement criteria under the Build or No Build Alternatives. 

• The construction of sound attenuation barriers along the new highway 
Rights-of-Way and Top of Fill is a possible noise mitigation measure which could 
be applied to meet FHWA and HDOT policy criteria at future residences or other 
noise sensitive uses. For ground level receptors, sound attenuating walls which 
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are required to meet the minimum HDOT's 7 dBA attenuation criteria at the 
affected residences may be constructed. Other noise mitigation measures 
(increased buffer distances and closure and air conditioning) may also be 
applied at the developer's option to meet HDOT and well as FHNHUD sound 
attenuation criteria. 

Potential short term construction noise impacts are possible during the project 
construction period along the entire project corridor. However, minimizing these types 
of noise impacts is possible using standard curfew periods, properly muffled equipment, 
administrative controls, and construction barriers as required. The possible use of 
blasting or chemicals to break or dislodge rock will be considered to reduce the total 
construction period, and to reduce the amount of time required to remove the rock if 
only mechanical (such as hoe ram) eqUipment were used. Controlled blasting 
operations using relatively small charges may be feasible without causing adverse 
noise and vibration impacts at nearby residences. In addition, the use of chemical 
expansion to break or dislodge rock during construction will also be considered where 
blasting or mechanical means are less desirable. 
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CHAPTER II. GENERAL STUDY METHODOLOGY 

Noise Measurements. Existing traffic and background ambient noise levels at 
six locations in the project area were measured in July 2011. The traffic noise 
measurements were used to calibrate the traffic noise model which was used to 
calculate the Base Year (CY 2011) and future (CY 2020) traffic noise levels under the 
No Build and Build Alternatives. The background ambient noise measurements were 
used to define existing noise levels at noise sensitive receptors which may be affected 
by the project. Also, the measurements were used in conjunction with forecast traffic 
noise levels to determine if future traffic noise levels are predicted to "substantially 
exceed" existing background ambient noise levels at these noise sensitive receptors, 
and therefore exceed FHWA and HDOT noise standards and noise abatement criteria. 

The noise measurement locations ("A," "B," "C," "D," "E," and "F") are shown in 
Figure 1. The results of the traffic and background noise measurements are 
summarized in Table 1. In the table, Leq represents the average (or equivalent), 
A-Weighted, Sound Level. A list and description of the acoustical terminology used are 
contained in Appendix B. 

Traffic Noise Predictions. The Federal Highway Administration (FHWA) Traffic 
Noise Model, Version 2.5 (or TNM, see Reference 1) was used as the primary method 
of calculating Base Year and future traffic noise levels, with model parameters adjusted 
to reflect terrain, ground cover, and local shielding conditions. At all traffic noise 
measurement locations, the measured noise levels were compared with TNM model 
predictions to insure that measured and calculated noise levels for the existing 
conditions were consistent and in general agreement. As indicated in Table 1, spot 
counts of traffic volumes were also obtained during the measurement periods and were 
used to generate the Equivalent Sound Level (Leq) predictions shown in the table. The 
average vehicle speeds entered into the TNM were typically higher than posted speeds 
during the am and off-peak periods so as to achieve better agreement between 
measured noise levels and those calculated by the TNM. During the pm peak period, 
when traffic congestion was greater, the average vehicle speeds were closer to the 
posted speed limits. With these input speed adjustments, the agreement between 
measured and predicted traffic noise levels was considered to be good and sufficiently 
accurate to formulate the Base Year and future year traffic noise levels. 

Base Year traffic noise levels were then calculated at receptor locations shown in 
Figure 2 along the existing and proposed highway corridors using Base Year (2011) 
traffic volume and average vehicle speed data for the PM peak hour from Reference 2. 
The traffic vOlumes are summarized in Appendix C. Traffic mix by vehicle types for the 
various sections of the existing and future roadway were derived from observations 
during the noise monitoring periods. Determinations of the periods of highest hourly 
traffic volumes along the project corridor were made after reviewing the AM and PM 
peak hour traffic volumes from Reference 2, the noise measurement results, and 
Reference 3. Total two-way traffic volumes were generally highest during the PM peak 
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TABLE 1 
TRAFFIC AND BACKGROUND NOISE MEASUREMENT RESULTS 

Time of Day Ave. Speed .------ Hourly Traffic Volume ------. Measured Predicted 
LOCATION (HRS) (MPH) AUTO M.TRUCK H.TRUCK Leg (dB) Leg (dB) 

A At east end of Luawai 0944 
Street (7/1 0/11 ) TO N/A N/A N/A N/A 42.2 N/A 

1014 

B At west end of Kalai 1032 
Place (7/10/11) TO N/A N/A N/A N/A 38.0 N/A 

lJ 1102 
po 
(0 

CD 

(J1 C 60 FT from the center- 0645 
line of Honoapiilani TO 55 1,330 40 19 71.7 70.2 
Highway (7/11/11) 0745 

D 50 FT from the center- 0755 
line of Honoapiilani TO 47 1,261 34 38 70.4 70.4 
Highway (7/11/11) 0855 

C 60 FT from the center- 1132 
line of Honoapiilani TO 55 1,472 45 20 70.8 70.7 
Highway (7/11/11) 1232 

E 110FT from the center- 1132 
line of Honoapiilani TO 55 1,472 45 20 60.0 60.4 
Highway (7/11/11) 1232 



TABLE 1 (CONTINUED) 
TRAFFIC AND BACKGROUND NOISE MEASUREMENT RESULTS 

Time of Day Ave. Speed .------ Hourly Traffic Volume ------. Measured Predicted 
LOCATION (HRS) (MPH) AUTO M.TRUCK H.TRUCK Leg (dB) Leo (dB) 

F 400 FT from the center- 1241 
line of Honoapiilani TO N/A N/A N/A N/A 49.1 N/A 
Highway (7/11/11) 1311 

E 110FT from the center- 1241 
line of Honoapiilani TO N/A N/A N/A N/A 60.7 N/A 

"0 
III 

Highway (7/11/11) 1311 
(0 
m 
O'l A At east end of Luawai 1321 

Street (7/11/11) TO N/A N/A N/A N/A 44.6 N/A 
1351 

E 110FT from the center- 1321 
line of Honoapiilani TO N/A N/A N/A N/A 60.7 N/A 
Highway (7/11/11) 1351 

B At west end of Kalai 1355 
Place (7/11/11) TO N/A N/A N/A N/A 38.4 N/A 

1425 

E 110FT from the center- 1355 
line of Honoapiilani TO N/A N/A N/A N/A 60.1 N/A 
Highway (7/11/11) 1425 



TABLE 1 (CONTINUED) 
TRAFFIC NOISE MEASUREMENT RESULTS 

Time of Day Ave. Speed .------ Hourly Traffic Volume ------. Measured Predicted 
LOCATION (HRS) (MPH) AUTO M.TRUCK H.TRUCK Leg (dB) Lea (dB) 

0 50 FT from the center· 1435 
line of Honoapiilani TO 42 1,463 25 22 69.0 69.0 
Highway (7/11/11) 1535 

C 60 FT from the center- 1616 
-u line of Honoapiiiani TO 47 
III 

1,900 28 8 69.1 69.1 
co Highway (7/11/11) 1716 <1l 
"'-l 

E 110FT from the center- 1616 
line of Honoapiilani TO 47 1,900 28 8 58.6 58.9 
Highway (7/11/11) 1716 
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hour. However, measured traffic noise levels were actually higher by 1 to 3 dBA during 
the AM and midday peak hours than during the PM peak hour. This was due to the 
lower average vehicle speeds observed during the PM peak hour when traffic 
congestion was greatest. For the purposes of this study, the PM peak hour was used 
to model the period with the highest traffic noise levels using the average vehicle 
speeds provided in Reference 2. But in all evaluations of the existing and future traffic 
noise levels in respect to FHWA or HOOT noise mitigation thresholds, a 3 dBA margin 
of safety was applied to the calculated PM peak hour noise levels which were 
calculated using the traffic volumes and average vehicle speeds of Reference 2. 

The Equivalent (or Average) Hourly Sound Level [Leq(h)] noise descriptor was 
used to calculate the Base Year and CY 2020 traffic noise levels as required by 
Reference 4. Aerial photo maps, tax maps, and project plans (where available) of the 
area were used to determine terrain, ground cover, and local shielding effects and 
distances from building structures, which were entered into the noise prediction model. 
Topographic maps of the areas far beyond the highway Rights-of-Way were not 
available, so receptor elevations were assumed to be equal to the ground elevations 
shown on the USGS topographic maps at locations closest to the study receptors. 
USing the measured traffic noise levels shown in Table 1 along Honoapiilani Highway, 
the average vehicle speeds were adjusted so as to achieve the best agreement 
between measured and predicted traffic noise levels using the traffic noise model. 
These derived average speeds shown in Table 1 were compared to those provided in 
Reference 2 for the Base Year, and the differences were noted. 

For noise modeling of the existing and the future traffiC noise levels, the average 
vehicle speeds contained in Reference 2 were used in conjunction with the PM peak 
hour traffic volumes in Reference 2 (and reproduced in Appendix C). Because the 
highest hourly noise level may occur during free-flow traffic conditions at hours other 
than during the PM peak hour, it is possible that the predictions of traffic noise levels 
during the PM peak hour may be underestimating the worst case hourly traffic noise 
level by at least 3 dBA. For this reason, a 3 dBA margin of safety was applied to the 
PM peak hour noise levels which were calculated using the average vehicle speeds of 
Reference 2. 

Future year (2020) traffic noise levels were calculated at receptor locations 
shown in Figure 2 for the No Build and Build (roadway realignment) Alternatives using 
the future traffic assignments and average vehicle speeds of Reference 2. Forecast 
mixes of vehicle types were assumed to be identical for both existing and future traffiC, 
with 96.0% automobiles, 2.0% medium trucks, 2.0% heavy trucks and buses. Assumed 
average vehicle speeds for Year 2020 were assumed to be lower than their Base Year 
values for the No Build Alternative (from Reference 2), and in accordance with 
estimates provided in Reference 2 for the Build Alternative along the new highway. 
Future traffic conditions along the existing highway under the No Build Alternative are 
expected to worsen, with average vehicle speeds declining as a result of increased 
congestion. 
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Impact Assessments and Mitigation. Following the calculation of the future traffic 
noise levels, evaluations of the future traffic noise levels and impacts at noise sensitive 
receptor locations along Honoapiilani Highway and in the land areas at higher 
elevations east of the existing highway within the limits of construction were made. 
Comparisons of predicted future traffic noise levels with FHWA and HDOT nOise 
abatement criteria (see Table 2) were made to determine specific locations where the 
noise abatement criteria are expected to be exceeded. 

The HDOT 66 Leq(h) noise abatement threshold criteria and the HDOT "greater 
than 15 dB increase" criteria were applied to all noise sensitive buildings along the 
project corridor. By Reference 5, the HDOT has replaced the FHWA 67 Leq(h) criteria 
with their 66 Leq(h) criteria. The HDOT 71 Leq(h) noise abatement threshold criteria 
and the HDOT "greater than 15 dB increase" criteria were applied to all commercial 
buildings along the project corridor. Along the project corridor, the locations of the 66 
and 71 Leq(h) traffic noise contours, without the benefit of shielding from natural terrain 
or man-made sound barriers, were also used to identify noise sensitive and commercial 
receptor locations, respectively, where the HDOTs noise abatement criteria would not 
be exceeded, and which would not require more detailed evaluations. In addition, the 
HDOTs criteria of "greater than 15 dB increase above existing background noise 
levels" was also used as a noise abatement criteria for this project (from Reference 5). 

Where noise mitigation measures were indicated for this project, the 
effectiveness of sound attenuating barriers and other possible noise mitigation 
measures were evaluated. The ability to meet the HDOT criteria of 7 dBA noise 
reduction was also examined for various noise barrier heights. Because the new 
highway plans and profiles obtained from Reference 6 were preliminary and subject to 
future refinement, the results of the noise mitigation analysis and conclusions were also 
subject to future modifications. However, the initial results indicated that noise 
mitigation measures may only be required for future noise sensitive receptors under the 
Action Alternative. 

The noise barriers which would be required to meet the HDOTs 7 dBA noise 
reduction criteria were then examined in respect to potential cost per benefited 
residence. By HDOT policy (Reference 5), the sound attenuation walls were 
considered "reasonable and feasible" if their costs did not exceed $60,000 per 
benefited residence. For eMU walls, a cost of $39.00 per square foot was used to 
develop the cost estimates for the sound attenuation walls. For rock walls, a cost of 
$35.00 per square foot was used to develop the cost estimates for sound attenuating 
walls which are located on top of existing rock walls. Walls whose estimated cost 
exceeded $60,000 per benefited residence were identified for possible eXClusion from 
the highway realignment project. This task was not completed because noise barriers 
should not be required for existing noise sensitive receptors, but may be examined in 
respect to future noise sensitive receptors. 

Because the Olowalu Town Development plan includes proposed development 
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TABLE 2 

FHWA & HOOT NOISE ABATEMENT CRITERIA 
[Hourly A-Weighted Sound Level- -Decibels (dBA)] 

ACTIVITY 
CATEGORY 

A 

B (Note 1) 

C (Note 1) 

D 

E (Note 1) 

F 

G 

Notes: 
~--

LEO (h) 
(Note 2) 

57 (Exterior) 

67 (Exterior) 

67 (Exterior) 

52 (Interior) 

72 (Exterior) 

DESCRIPTION OF ACTIVITY CATEGORY 

Lands on which serenity and quiet are of extra-
ordinary significance and serve an important 
public need and where the preservation of those 
qualities is essential if the areas are to continue 
to serve their intended purpose. 

Residential. 

Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, 
hospitals, libraries, medical facilities, parks, 
picnic areas, places of worship, playgrounds, 
public meeting rooms, public or nonprofit 
institutional structures, radio studios, recording 
studios, recreation areas, Section 4(f) sites, 
schools, television studios, trails, and trail 
crossings. 

Auditoriums, day care centers, hospitals, 
libraries, medical facilities, places of worship, 
public meeting rooms, public or non profit 
institutional structures, radio studios, recording 
studios, schools, and television studios. 

Hotels, motels, offices, restaurants/bars, 
and other develped lands, properties or 
activities not included in A-D or F. 

Agriculture, airports, bus yards, emergency 
services, industrial, logging, maintenance 
facilities, manufacturing, mining, rail yards, 
retail facilities, shipyards, utilities (water 
resources, water treatment, electrical), and 
warehousing. 

Undeveloped lands that are not permitted. 

1. Includes undeveloped lands permitted for this activity category. 
2. The Hawaii State Department of Transportation, Highways Division, utilizes Leq 

criteria levels which are 1 Leq unit less than the FHWA values shown. 
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of noise sensitive properties along the new highway alignment, the potential for future 
traffic noise levels exceeding the Federal Housing Administration, Housing and Urban 
Development (FHNHUD) noise standard was also examined. For the purposes of 
determining noise acceptability for funding assistance from federal agencies, an 
exterior noise level of 65 DNL (Day-Night Average Sound Level) or lower is considered 
acceptable. The DNL noise metric incorporates a 24-hour average of instantaneous 
A-Weighted sound levels as read on a standard Sound Level Meter. Additionally, 
sound levels which occur during the nighttime hours of 10:00 PM to 7:00 AM are 
increased by 10 decibels (dB) prior to computing the 24-hour average by the DNL. In 
Appendix B, the Ldn symbol is used in place of the DNL descriptor symbol. 

The relationship between the peak hour Leq and DNL were derived from the 
hourly traffic volumes along Honoapiilani Highway of Reference 3. The hourly noise 
levels and DNL at 100 FT setback distance from the highway were calculated as shown 
in Figure 3. From Figure 3, it was concluded that the DNL was approximately 3 dB 
greater than the PM peak hour Leq when traffic congestion is present during the PM 
peak hour. 

Evaluations of potential airborne noise and ground vibrations from blasting 
operations to break and/or dislodge rock during construction were also performed. 
Predictions of expected airborne and ground vibration levels were performed at the 
closest residential areas in the project environs. Comparisons between predicted levels 
with current blast noise and vibration criteria and standards were also performed. 
Potential airborne noise and vibration impacts from blasting operations during 
construction were then evaluated, and mitigation measures recommended as 
necessary. 
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FIGURE 3 

HOURLY VARIATIONS OF TRAFFIC NOISE AT 100 FT 
SETBACK DISTANCE FROM THE CENTERLINE OF 

HONOAPilLANI HIGHWAY NEAR UKUMEHAME BEACH PARK 
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CHAPTER III. EXISTING ACOUSTICAL ENVIRONMENT 

For the purposes of this study, 2011 was used as the Base Year for calculating 
changes in traffic noise levels associated with the future No Build and Build 
Alternatives. The Base Year noise environment along the project corridor was 
described by calculating the Hourly Equivalent Sound Level [Leq(h)] along the existing 
roadway du ring the PM peak traffic hour for the 2011 time period. The hourly sound 
level, expressed in decibels, represents the average level of traffic noise along the 
project roadway during the PM peak hour of the study's Base Year. 

Table 3 presents the traffic volume, speed, and mix assumptions used to 
calculate the Base Year noise levels during the PM peak hour along the existing 
Honoapiilani Highway. Shown in Table 3 are the calculated peak hour Leq(h)'s at 
reference distances of 50, 100, and 200 FT from the geometrical center of the inbound 
and outbound lanes of the highway. The calculated distances to the 66 and 71 Leq 
noise contour lines under unobstructed, line-of-sight conditions to the roadway are 
shown in Table 4A for the PM peak hour. The actual distances to the contour lines will 
generally be less than indicated in Table 4A when intervening structures or terrain 
obstructions exist between the roadway and a receptor. This reduction (or shrinkage) of 
the traffic noise contour distances from the roadway's centerline is the result of noise 
shielding (or attenuation) effects caused by the intervening structures or terrain features 
(such as highway cuts). 

By using the traffic noise data shown in Tables 3, 4A, and 4B and aerial photo 
maps of the existing improvements on the west (makai) and east (mauka) sides of the 
project corridor, the relationship of the existing free-field traffic noise contours to 
existing noise sensitive dwellings and commercial buildings in the project area were 
obtained. Table 4B was also included to depict the existing setback distances to the 65 
DNL and 75 DNL contours. 

Table 5 presents the Base Year traffic noise levels at the various noise sensitive 
structures on both sides of the existing Rights-of-Way. The relationships of these 
receptor locations to the existing highway are shown in Figure 2. The existing traffic 
noise levels could possibly exceed the 66 Leq criteria at 2 single family structures 
(Receivers 15 and A) within the limits of project construction during the off-peak or AM 
peak hour, when traffic noise levels may be as much as 3 dBA higher than the 64.3 
dBA values shown at Receivers 15 and A for the PM peak hour. From Table 4A, 
existing traffic noise levels could exceed the HDOT 66 Leq criteria at any residence 
located within 93 feet from the centerline of the highway. During the off-peak or AM 
peak hour, the HDOT 66 Leq criteria could be exceeded at 131 feet setback distance 
from the centerline of the existing highway. Existing traffic noise levels do not exceed 
the 71 Leq criteria for commercial properties at the Olowalu General Store. 

Existing residences mauka of the existing highway at the east end of the project 
presently experience traffic noise levels between 53 and 61 dBA during the PM peak 
hour, and between 56 and 64 dBA during the off-peak and AM peak hour, and are 
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TABLE 3 

EXISTING (CY 2011) TRAFFIC VOLUMES AND NOISE LEVELS 
ALONG VARIOUS SECTIONS OF HONOAPILLANI HIGHWAY 

(PM PEAK HOUR) 

SPEED TOTAL ......... VOLUMES (VPH) ........... 
LOCATION (MPH) VPH AUTOS M TRUCKS H TRUCKS 50' Lea 

West End of Olowalu Town' 44 1,776 1,704 36 36 69.8 
At Olowalu Grocery Store .. 41 1,785 1,713 36 36 69.0 
East End of Olowalu Town'" 48 1 ,787 1 ,715 36 36 70.9 

Notes: 
1 .• 43 mph westbound; 45 mph eastbound 
2 ... 45 mph westbound; 37mph eastbound 
3 ... 50 mph westbound; 46 mph eastbound 
4. All distances shown are from the center of Honoapiilani Highway. 
5. Calculated Leq's are for unobstructed line-of-sight conditions. 

100' Lea 200' Lea 

64.3 58.4 
63.0 58.2 
65.4 59.3 

6. The calculated Leq's for the AM and mid-day peak hours may be as much as 3 dBA higher than the values shown for the 
PM peak hour. 



TABLE 4A 

YEAR 2011 AND 2020 DISTANCES TO 66 AND 71 LEQ 
CONTOURS (NO ACTION, PM PEAK HOUR) 

STREET SECTION 

West End of Olowalu Town 
At Olowalu Grocery Store 
East End of Olowalu Town 

66 Leq SETBACK (FT) 
EXISTING CY 2020 

81 
71 
93 

79 
71 
73 

(1) All setback distances are from the roadways' centerlines. 
(2) See TABLES 3 and 6 for traffic volume, speed, and mix assumptions. 
(3) Setback distances are for unobstructed line-aI-sight conditions. 
(4) Loose soil conditions assumed along all roadways. 

TABLE 4B 

71 Leq SETBACK (FT) 
EXISTING CY 2020 

43 
40 
49 

42 
40 
39 

YEAR 2011 AND 2020 DISTANCES TO 65 AND 75 DNL 
CONTOURS (NO ACTION, DNL) 

STREET SECTION 

West End of Olowalu Town 
At Olowalu Grocery Store 
East End of Olowalu Town 

65 DNL SETBACK (FT) 
EXISTING CY 2020 

131 
116 
147 

129 
116 
121 

(1) All setback distances are from the roadways' centerlines. 
(2) See TABLES 3 and 6 for traffic volume, speed, and mix assumptions. 
(3) Setback distances are lor unobstructed line-of-sight conditions. 
(4) Loose soil conditions assumed along all roadways. 
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75 DNL SETBACK (FT) 
EXISTING CY 2020 

38 
35 
44 

37 
36 
34 



TABLE 5 

EXISTING AND FUTURE TRAFFIC NOISE LEVELS 
WITHOUT AND WITH THE PROPOSED PROJECT 

(4.92 FT RECEPTOR, PM PEAK HOUR) 

EXISTING ----- FUTURE (CY 2020) Leq ------
RECEPTOR (CY 2011) NO BUILD I BUILD I 
LOCATION Leq (CHANGE) (CHANGE) 

t:JQ~QAI:IlLANI tJIGt:JW8'L (M8L!KA)' 
TMK 4-8·03:010 (Rec. 1 ) 39.3 39.0 1-0.3 43.5 14.2 
TMK 4-8-03:096 (Ree. 2 ) 39.0 38.7 1-0.3 43.4 14.4 
TMK 4-8-03:087 (Rec. 3) 37.3 37.2 1-0.1 41.1/3.8 
TMK 4-8-03:089 (Ree. 4) 37.0 36.9 1-0.1 41.1/4.1 
TM K 4-8-03:088a (Rec. 5) 37.6 37.5 /-0.1 42.1 14.5 
TMK 4-8-03:088b (Rec. 6 ) 37.7 37.6 1-0.1 42.3 14.6 
TMK 4-8-03:091 (Rec. 7) 38.2 38.1 1-0.1 45.1 16.9 
TMK 4-8-03:011 (Rec. 8) 37.7 37.7 10.0 44.9 /7.2 

TMK 4-8-03:012 (Rec. 9) 37.5 37.6 10.1 44.0 16.5 
TMK 4-8-03:094 (Rec. 10) 38.8 38.6 1-0.2 44.7 15.9 
TMK 4-8-04:004 (Rec. 11 ) 60.7 59.2/-1.5 44.6/-16.1 
TMK 4-8-04:003 (Rec.12) 52.5 51.5 1-1.0 46.8 1-5.7 
TMK 4-8-03:018a (Rec. 13) 54.4 53.2 1-1.2 49.9 1-4.5 
TMK 4-8-03:018b (Ree.14) 54.9 53.7 1-1.2 51.0 1-3.9 
TMK 4-8-03:031 (Rec. 15) 64.3 • 64.4 10.1 • 38.5 1-25.8 

HQNQ81:1ILAfCli HIGtJ'i'L8'L (M8K81)' 
TMK 4-8-03:002 (Rec. A) 64.3 • 62.6 1-1.7 41.1 1-23.2 
TMK 4-8-03:045 (Rec. B) 50.7 50.6 1-0.1 37.5 1-13.2 
TMK 4-8-03:044 (Rec. C) 54.1 54.2 10.1 37.6/-16.5 
TMK 4-8-03:084 (Rec. D) 60.1 60.2 10.1 37.9 1-22.2 
TMK 4-8-03: 122 (Ree. E) 58.0 58.1 10.1 37.9 1-20.1 

l'IE'l'LHON08PI I I.8NlHlGtJW 8 Y: 
ROW 1 (Rec. ROW 1) 41.7 41.9 0.2 65.9 24.2 
ROW 2 (Ree. ROW 2) 42.4 42.5 0.1 64.6 22.2 
ROW 3 (Rec. ROW 3) 42.5 42.1 -0.4 65.6 23.1 
ROW 4 (Rec. ROW 4) 43.6 43.2 -0.4 51.8 8.2 
ROW 5 (Rec. ROW 5) 57.9 57.8 -0.1 65.2 7.3 
ROW 6 (Rec. ROW 6) 49.9 49.0 -0.9 62.5 12.6 

Note: 

• Traffic noise levels shown may exceed 66 Leq noise abatement criteria for Activity 
Category B during off-peak or AM peak hours when traffic noise levels may be 3 dBA 
higher than the PM peak hour values shown in the table. 
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within the HDOT 66 Leq noise abatement criteria. The existing residence west of the 
Olowalu General Store building (Receiver 15) currently experiences traffic noise levels 
of 64 dBA during the PM peak hour, and as high as 67 dBA during the off-peak or AM 
peak hour. These levels could exceed the HDOT 66 Leq noise abatement criteria for 
residences during the off-peak or AM peak hour. 

The existing residence on the makai side of the highway at the Luawai Street 
intersection (Receiver A) currently experiences traffic noise levels of 64 dBA during the 
PM peak hour, and as high as 67 dBA during the off-peak or AM peak hour. These 
levels could exceed the HDOT 66 Leq noise abatement criteria for residences during 
the off-peak or AM peak hour. 

At areas removed from Honoapiilani Highway (such as the residences mauka of 
the highway and near Luawai Street), existing traffic and backg round noise levels are 
typically greater than 35 dBA and less than 45 dBA. At these locations which are 
removed from the existing highway, other non-traffic noise sources (birds, local traffic, 
distant construction or yard maintenance equipment, and foliage moving with the wind) 
also were contributors to the total background noise levels. 
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CHAPTER IV. DESCRIPTION OF FUTURE TRAFFIC NOISE LEVELS 

Under the Build Alternative. realignrnent of Honoapiilani Highway is proposed as 
shown in Figure 1. Figure 2 presents the noise sensitive receptor (or receiver) 
locations where future traffic noise levels were calculated for the No Build and Build 
Alternatives using the FHWA Traffic Noise Model. 

The future traffic noise levels in the project area during CY 2020 were evaluated 
for the No Build and Build Alternatives. The same methodology that was used to 
calculate the Base Year noise levels was also used to calculate the Year 2020 noise 
levels. Under the No Build Alternative, it was assumed that the existing Honoapiilani 
Highway would remain, and carry higher traffic volumes at reduced average speeds. 
Under the Build Alternative, the existing highway would be replaced by a new mauka 
alignment which would carry even higher traffic volumes at reduced average speeds. 
Under both the No Build and Build Alternatives, vehicle mixes were assumed to be 
identical to the Base Year values. 

Tables 5, 6, and 7A summarize the traffic conditions, noise levels, and setback 
distances for the Build Alternative during the PM peak hour in CY 2020. The predicted 
CY 2020 traffic noise levels during the PM peak hour at the various receptor locations 
are shown in Table 5 for the No Build and Build Alternatives. Table 5 also indicates the 
increases in future traffic noise levels expected under the No Build and Build 
Alternatives prior to the inclusion of sound attenuation walls. Under the No Build 
Alternative, relatively small increases and decreases in traffic noise levels are expected 
to occur throughout the project area. As indicated in Table 5, the increases and 
decreases in future traffic noise levels under the Build Alternative vary in relationship to 
the receptors' proximity to the existing and proposed highway alignment. Future traffic 
noise levels at receptors in the immediate vicinity of the existing highway are predicted 
to decrease by approximately 4 to 26 dBA between CY 2011 and CY 2020 as a result 
of new highway alignment under the Build Alternative. Future traffic noise levels at 
existing receptors closer to the proposed highway realignment are predicted to increase 
by approximately 4 to 7 dBA between CY 2011 and CY 2020 as a result of new 
highway alignment under the Build Alternative. Under both the No Build or Build 
Alternatives, no existing residence is predicted to experience traffic noise levels above 
the HDOT 66 Leq noise abatement criteria by CY 2020. 

Tables 4A and 4B depict the changes in setback distances from the existing 
highway centerline to the critical 66 Leq, 71 Leq, 65 DNL, and 75 DNL contours under 
the No Build Alternative. Tables 7A and 7B depict the predicted setback distances to 
the critical 66 Leq, 71 Leq, 65 DNL, and 75 DNL contours from the future highway 
centerline under the Build Alternative. 

Table 6 contains the results of calculations of future traffic noise levels at 50, 
100, and 200 feet from centerline of the proposed new highway alignment. It should be 
noted that the traffic noise levels shown in Table 6 may be as much as 3 dBA higher 
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TABLE 6 

FUTURE (CY 2020) TRAFFIC VOLUMES AND NOISE LEVELS 
ALONG VARIOUS SECTIONS OF NEW HONOAPllLANI HIGHWAY 

(PM PEAK HOUR; UNDER BUILD ALTERNATIVE) 

SPEED TOTAL ......... VOLUMES (VPH) ........... 
LOCATION (MPH) VPH AUTOS MTRUCKS HTRUCKS 50'Lea 

West End of Olowalu Town * 40 2,381 2,285 48 48 73.4 

At O-Turn Project Access 1 ** 36 2,383 2,287 48 48 72.2 
At O-Turn Project Access 2 *** 33 2,331 2,237 47 47 71.2 
East End of Olowalu Town **** 37 2,282 2,190 46 46 72.4 

Notes: 
1. * 38 mph westbound; 41 mph eastbound 
2. ** 37 mph westbound; 35 mph eastbound 
3. *** 38 mph westbound; 28 mph eastbound 
4. **** 38 mph westbound; 35 mph eastbound 
5. All distances shown are from the center of Honoapiilani Highway. 
6. Calculated Leq's are for unobstructed line-of-sight conditions. 

100' Lea 200' Lea 

65.8 59.0 
64.6 58.1 
63.7 57.2 
64.8 58.1 

7. The calculated Leq's for the AM and mid-day peak hours may be as much as 3 dBA higher than the values shown for the 
PM peak hour. 



TABLE 7A 
YEAR 2011 AND 2020 DISTANCES TO 66 AND 71 LEO 

CONTOURS (ACTION, PM PEAK HOUR) 

STREET SECTION 

West End of Olowalu Town' 
At 0-Turn Project Access 1 .. 
At O·Turn Project Access 2'" 
East End of Olowalu Town .... 

66 Leg SETBACK (FT! 
EXISTING CY 2020 

N/A 
N/A 
N/A 
N/A 

98 
88 
81 
90 

(1) All setback distances are Irom the roadways' centerlines. 
(2) See TABLE 6 lor traffic volume, speed, and mix assumptions. 
(3) Setback distances are for unobstructed line-ol-sight conditions. 
(4) Loose soil conditions assumed along all roadways. 

TABLE 7B 

71 Leg SETBACK (FT! 
EXISTING CY 2020 

N/A 
N/A 
N/A 
N/A 

62 
56 
51 
57 

YEAR 2011 AND 2020 DISTANCES TO 65 AND 75 DNL 
CONTOURS (ACTION, DNL) 

STREET SECTION 

West End of Olowalu Town' 
At O·Turn Project Access 1 .. 

At O-Turn Project Access 2 ... 

East End of Olowalu Town .... 

65 DNL SETBACK (FT) 
EXISTING CY 2020 

N/A 
N/A 
N/A 
N/A 

147 
132 
120 
134 

(1) All setback distances are lrom the roadways' centerlines. 
(2) See TABLE 6 lor traffic volume, speed, and mix assumptions. 
(3) Setback distances are lor unobstructed line-ol-sight conditions. 
(4) Loose soil conditions assumed along all roadways. 
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75 DNL SETBACK (FD 
EXISTING CY 2020 

N/A 
N/A 
N/A 
N/A 

57 
51 
46 
52 



during the off peak or AM peak hours, when average traffic speeds may be higher than 
those shown in the table for the PM peak hour. Based on the results contained in 
Table 6, it was concluded that the HOOT 66 Leq noise abatement criteria would not be 
exceeded during the PM peak hour in CY 2020 beyond the 200 foot wide Right-of-Way, 
but that the HOOT 66 Leq noise abatement criteria could be exceeded beyond the 200 
foot wide Right-of-Way during the off-peak or AM peak hour (after adding 3 dBA to the 
results in Table 6). 

Table 7 A contains the setback distances of the 66 and 71 Leq traffic noise 
contours from the centerline of the proposed new highway during the PM peak hour. 
Both the 66 and 71 Leq contours are not predicted to be outside the new highway's 
Rights-of-Way during the PM peak hour, but may be located outside the Rights-of-Way 
during the off-peak or AM peak hours. The locations of the 66 Leq contour under these 
worst case conditions range from 108 feet to 133 feet from the new highway's 
centerline. So noise buffer distances of 108 to 133 feet from the new highway's 
centerline will be required for any noise sensitive land use or park land if other noise 
mitigation measures are not included in the project. The 71 Leq traffic noise contour 
should not extend beyond the new highway's Rights-of-Way during the PM, off-peak, or 
AM peak hours, so other less sensitive land uses (such as commercial) located near 
the new highway alignment should not require traffic noise mitigation measures. 

The existing residence west of the Olowalu General Store building is predicted to 
experience future traffic noise levels of 64 dBA during the PM peak hour, and as high 
as 67 dBA during the off-peak or AM peak hour under the No Build Alternative. These 
levels exceed the HOOT 66 Leq noise abatement criteria for residences during the 
off-peak or AM peak hour. This is the only existing residence where future traffic noise 
levels are predicted to exceed 66 Leq under the No Build Alternative. Under the Build 
Altemative, no existing residence is predicted to experience traffic noise levels which 
exceed 66 Leq during the PM, off-peak, or AM peak hours. 

The 71 Leq criteria for commercial properties will not be exceeded at existing or 
future commercial properties under the No Build or Build Alternatives by CY 2020. 

The following general conclusions can be made in respect to the impacted 
structures and lands which can be expected by CY 2020 under the Build Alternative. 
These conclusions are valid as long as the future vehicle mixes and average speeds do 
not differ from the assumed values. 

• The HOOT's "> 15 dB increase" criteria for substantial change in traffic noise 
levels will not be exceeded at any existing noise sensitive structure. Maximum 
increases in traffic noise levels in the project area should not exceed 7.0 dB as a 
result of growth in traffic volumes and realignment of the highway. 

• Under the No Build Alternative, future traffic noise levels during the PM peak 
hour are expected to decrease or increase slightly at existing single family 
dwellings on both sides of the highway. Traffic noise levels at the existing 
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dwelling next to Olowalu General Store may continue to exceed the 66 Leq 
criteria under the No Build Altemative. 

• Future traffic noise levels should not exceed the 71 Leq criteria for commercial 
structures under the No Build or Build Altematives along the existing or new 
highway. 

• Under the Build Alternative, the 66 Leq noise mitigation criteria may be exceeded 
along the new highway if adequate setback distances are not provided for future 
residences, public use structures, or park lands. These setback distances may 
range from 108 to 147 feet from the new highway centerline, and may be 
reduced if sound attenuating walls are constructed along the future highway 
Rights-of-Way. 
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CHAPTER V. POSSIBLE NOISE MITIGATION MEASURES 

Possible noise mitigation measures considered included the following: 

A. Restricting the Growth In the Number of Noisy Buses. Heavy Trucks. Motor-
cycles. and Automobiles with Defective Mufflers. The percentage contribution to 
the total traffic noise by heavy trucks, buses, and noisy vehicles is currently less 
than 30 percent, and elimination of these noise sources would reduce total 
traffic noise levels by less than 2.0 Leq (h) units. Restricting the growth rate of 
these vehicles (to growth rates below passenger automobile growth rates) could 
produce noise reductions in the order of 0.1 to 1,0 dB, which are not considered 
significant for the level of regulatory efforts required. 

B, Alteration of the Horizontal Or Vertical Alignment of the Roadway, This project 
involves the realignment of the eastbound and westbound lanes of the highway 
and involves major alterations to the vertical and horizontal alignments of 
Honoapiilani Highway at Olowalu, Existing noise sensitive receptors which are 
located along the existing highway alignment will benefit from reductions in 
traffic noise levels of 4 to 26 dBA due to increased distances between their 
locations and the highway, Existing noise sensitive receptors located north of 
the existing highway will experience increased traffic noise levels ranging from 4 
to 7 dBA due to the shortened distances between their locations and the 
highway, Increases in future traffic nOise levels should not exceed the HOOT's 
"> 15 dB increase" criteria for substantial change in traffic noise levels. 

C. Acquisition of Property Rights for Construction of Noise Barriers, and/or 
Construction of Noise Barriers Along the Right-of-Way, For single story, noise 
sensitive buildings, construction of a sound attenuating wall is normally the 
preferred noise mitigation measure, The 5 to 7 dB of noise attenuation achieva-
ble with a 6 FT high wall is normally sufficient for single story structures, 
Because of the higher sloping terrain on the north side of the proposed highway, 
wall heights may need to be higher due to the elevated structures, In addition, 
the upper floors of those structures will not benefit from sound attenuation walls 
which are 6 to 8 feet high, Wall heights in excess of 8 feet above ground level 
along the Rights-of-Way will be required to attenuate traffic noise at the upper 
floor spaces. It should also be noted that the sound barrier will block the views 
to the roadway which some of the residents may enjoy, For this reason, 
concurrence from the affected homeowners should be obtained prior to 
construction of a sound barrier as a noise mitigation measure, 

D. Acquisition of Real Property Interests To Serve As A Noise Buffer Zone, 
Because the highway realignment is part of a Master Plan for Olowalu Town, the 
allocation of lands for noise buffer zones along the new highway will be 
considered in the planning for the entire project. For this reason, acquisition of 
developed lands along the existing highway for noise buffers is not required, 
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E. Noise Insulation of Public Use or Nonprofit Institutional Structures. It is 
anticipated that no public use structures should require noise insulation as a 
result of the proposed highway realignment. 
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CHAPTER VI. FUTURE TRAFFIC NOISE IMPACTS AND POSSIBLE NOISE 
MITIGATION MEASURES 

Future traffic noise levels are not expected to exceed the HOOT 66 Leq(h) noise 
abatement criteria by CY 2020 under the Build Altemative at existing noise sensitive 
structures on both sides of the new highway. Adequate margins of 3 dBA or more exist 
between the HOOT 66 Leq noise abatement criteria and the predicted future noise 
levels at these existing noise sensitive structures. Therefore, additional sound 
attenuation measures should not be required to mitigate future traffic noise impacts at 
existing noise sensitive receptors. 

At planned residences, parks, and other noise sensitive land uses along the 
proposed highway alignment, future traffic noise levels may exceed the HOOT 66 Leq 
criteria. Possible noise mitigation measures include: increasing the Rights-of-Way 
widths along the new highway from 200 feet to as much as 294 feet at noise sensitive 
receptor locations; including additional buffer distances of 20 to 47 feet between the 
Rights-of-Way and the noise sensitive structure or exterior area of frequent human use; 
or adding sound attenuating walls along the makai and mauka Rights-of-Way or Tops 
of Fill or tops of retaining walls fronting noise sensitive lots. Because the project's 
grading plans and detailed highway sections were not available, it was not possible to 
determine the top wall elevations which are required to comply with the minimum 7 dB 
attenuation criteria of HOOT for ground level receptors. So, if adequate setback 
distances (see following paragraph) of the noise sensitive structures are not possible, 
the project plans should include sound attenuating walls along the mauka (north) 
Right-of-Way, and along the top of fill along the makai (south Right-of-Way. 

The adequate setback distances from future highway centerline to meet the 
HOOT 66 Leq criteria are as follows: a. 133 feet west of Project Access 1; b. 119 feet 
between Access 1 and Access 2; c. 108 feet between Access 2 and Access 3; and d. 
120 feet east of Project Access 3. These setback distances should be adequate to 
allow for a 3 dBA increase in the peak hour noise levels. 

The adequate setback distances from the future highway centerline to meet the 
FHA/HUO 65 ONL standard are as follows: a. 147 feet west of Project Access 1; b. 
132 feet between Access 1 and Access 2; c. 120 feet between Access 2 and Access 3; 
and d. 134 feet east of Project Access 3. 

Where required sound attenuating wall heights exceed 6 feet, a variance from 
local building codes may be required to construct the taller walls which may be required 
to achieve at least 7 dBA of noise reduction. By the existing HOOT policy (see 
Reference 5), an acceptable noise mitigation measure is one which provides at least 7 
dBA of sound attenuation. In order to achieve this performance, the wall height must 
meet the minimum height requirement, the sound attenuating walls must be continuous 
without see-through openings, and must be constructed from solid materials which have 
a minimum surface weight of 5 pounds per square foot. Use of landscaping on the 

Page 26 



a minimum surface weight of 5 pounds per square foot. Use of landscaping on the 
roadway side of the wall is also recommended to soften the visual impacts of the walls 
and to minimize the potential for graffiti. 

By the existing HDOT policy (see Reference 5), if the cost of the sound 
attenuating wall does not exceed $60,000 per benefited residence, construction of walls 
can be considered to be reasonable and feasible. 

It is anticipated that potential noise impacts at any new noise sensitive or 
commercial establishments located in the project area may be mitigated through the 
inclusion of sound walls or other noise mitigation measures (such as closure and air 
conditioning) within the individual lot development plans. In addition, any new 
commercial establishments, public use facilities, or housing units which may be planned 
alongside the roadway represent areas of potential adverse noise impacts if adequate 
noise mitigation measures are not incorporated into the planning of these future 
projects. It is anticipated that the project's roadway improvements will be completed 
prior to any redevelopment of the presently open areas adjacent to the roadway, and 
that noise abatement measures such as adequate setbacks, sound attenuating walls or 
berms, or closure and air conditioning will be incorporated into these new developments 
along the roadway as required. In any event, new structures whose building permits 
were obtained after the date of this noise study will not qualify for noise abatement 
measures under existing HDOT procedures. 
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CHAPTER VII. CONSTRUCTION NOISE IMPACTS 

General Construction. Short-term noise impacts associated with construction 
activities along the existing highway may occur. These impacts can occur as a result of 
the relatively low background noise levels at existing dwelling units closest to the 
anticipated construction corridor. The total duration of the construction period for the 
proposed project is not known, but noise exposure from construction activities at any 
one receptor location is not expected to be continuous during the total construction 
period. 

Noise levels of diesel powered construction equipment typically range from 80 to 
90 dBA at 50 FT distance. Typical levels of noise from construction activity (excluding 
pile driving activity) are shown in Figure 4. The maximum impulsive noise levels of rock 
breaking equipment (such as hoe rams) can be 5 to 8 dBA greater than those shown in 
Figure 4. Adverse impacts from construction noise are not expected to be in the "public 
health and welfare" category due to the temporary nature of the work and due to the 
administrative controls available for its regulation. Instead, these impacts will probably 
be limited to the temporary degradation of the quality of the acoustic environment in the 
immediate vicinity of the project site. 

Construction noise levels at existing structures can intermittently exceed 75 dBA 
when work is being performed within 300 feet of these structures. Along the new 
highway Rights-of-Way, distances between the construction sites and receptors are 
expected to be between 300 and 2000 FT, and construction noise levels may 
intermittently exceed 75 dBA. The State Department of Health currently regulates 
noise from construction activities under a permit system (Reference 7). Under current 
permit procedures (see Figure 5), noisy construction activities are restricted to hours 
between 7:00 AM and 6:00 PM, from Monday through Friday, and exclude certain 
holidays. Noisy construction activities are normally restricted to the hours of 9:00 AM to 
6:00 PM on Saturdays, with construction not permitted on Sundays. These restrictions 
minimize construction noise impacts on noise sensitive receptors along the roadway 
project corridor, and have generally been successfully applied. In this way, construction 
noise impacts on noise sensitive receptors can be minimized. 

In addition, the use of quieted portable engine generators and diesel equipment 
should be specified for use within 500 FT of noise sensitive properties. Heavy truck and 
equipment staging areas should also be located at areas which are at least 500 FT 
from noise sensitive properties whenever possible. Truck routes which avoid residential 
communities should be identified wherever possible. The use of 8 to 12 FT high 
construction noise barriers may also be used where close-in construction work to noise 
sensitive structures is unavoidable. 

Blasting. Blasting may be used to fragment and/or dislodge rock during the 
construction operations to reduce the time required to cut into the faces of the existing 
highway cuts. Nighttime or early moming blasting operations should not be required. 
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Blast induced ground and air vibrations have the potential to startle or annoy 
surrounding residents, and to also cause damage to structures. However, when 
properly controlled, blasting operations at the proposed construction site need not pose 
significant risks of damage or annoyance to neighboring buildings or residents. 

Airborne Noise from Blasting. The air blasts associated with blasting are 
concussion type, low frequency vibrations, which are of relatively short duration (or 
impulsive) and generally described in terms of peak over pressure in psi, or in dBL. 
The dominant sources of the air blast are the Air Pressure Pulse, which is caused by 
the large displacement of the ground surface near the charge, and the Stemming 
Release Pulse, which is caused by gas pressure ejecting the stemming (fill) material 
from the hole bored for the explosive charge. The low frequency characteristic (usually 
referred to as bass sounds) of air blast noise tends to induce vibrations in structures 
(and subsequent complaint reactions) due to the low resonant frequency (10 to 25 Hz) 
of buildings. High frequency sounds of amplitudes equal to blast noise generally do not 
induce vibrations and cause physical damage to structures. Although the human ear 
has an opposite characteristic (i.e., the ear is less sensitive to low frequency sounds), 
structures which vibrate can produce secondary audible effects such as rattling sounds 
(of fixtures, doors, etc.), and effects which are sensitive to touch (or feelable). Sound 
levels at which these secondary effects occur vary with the weight (and probably 
stiffness) of the structure. In general, the inception point of sound induced vibration is 
difficult to establish, but may occur at levels as low as 80 dBL. These levels are 
significantly below the peak levels of 120 to 136 dBL which have been associated with 
low risk of damage to structures. 

If blasting is used to break or dislodge rock, the charge weights per delay will be 
adjusted so as to eliminate any risk of damage to nearby structures. The levels of air 
blast are antiCipated to be well below the structural damage criteria for buildings, so 
risks of window glass breakage from the blasting at the proposed project are 
considered to be very low. Since complaints resulting from air blast noise levels may 
occur at levels considerably below those necessary to cause damage to structures (120 
to 136 dBL), additional analyses were conducted to estimate the percent of the 
neighboring population which may be highly annoyed by blasting operations. At air 
blast noise levels of 120 dBL, and with no more than five blasts per week, the average 
noise exposure levels from blasting operations are predicted to be 41 Lcdn, which is 
analogous to 41 Ldn except for the use of C-Weighting rather than A-Weighting filters. 
An exposure level of 41 Lcdn (or 41 Ldn) is very low, and less than 1.0 percent of the 
population exposed to this level are expected to be highly annoyed (see Reference 8). 
For these reasons, risks of adverse noise impacts from blasting operations of up to five 
blasts per week which are also controlled to avoid risks of damage to structures are 
considered to be very low. 

Ground Vibration from Blasting. Ground Vibrations, or seismic waves, are also 
generated during blasting operations, and are generally described in terms of peak 
particle velocity in inches/ second. Most of the seismic energy remains trapped in the 
ground, but some energy is released as an over pressure pulse into the air (or Rock 
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Pressure Pulse). In general, the ground vibrations as well as the airbome Rock 
Pressure Pulse are expected to be less intrusive than the Air Pressure and Stemming 
Release Pulses. As an example, tunneling work under Dole Street on Oahu for a sewer 
project generated some initial air blast complaints from nearby residents during blasting 
of the surface entrance to the tunnel. However, once the entrance to the tunnel was 
formed and blasting was confined to tunneling underground, complaints stopped. 

Predictions of peak over pressure or ground vibration levels vs. scaled distance 
from the blast are not precise, with initial uncertainties for a given location in the order 
of 20 to 30 dBL. For this reason, it is standard practice to employ seismograph 
monitoring of air and ground vibrations during blasting operations with a 3-axis 
geophone (for ground vibrations) and a microphone (for air vibrations). 

The separation distances between the potential blasting areas and surrounding 
noise sensitive neighbors range are relatively large and range from approximately 300 
feet to 2,000 feet. At the shorter separation distances between the blast areas and 
surrounding noise sensitive neighbors, charge weights will probably be limited to less 
than three pounds of explosives per delay. At 2.75 pounds of explosives per delay, the 
predicted vibration levels at 300 feet separation distance are in the order of 0.04 to 0.20 
inches per second. These predicted levels of ground vibration are encroaching into the 
thresholds for structural or architectural damage to buildings, and may be feelable (see 
TABLE 8). In addition, these levels are also encroaching into the 0.35 inches per 
second threshold recommended to minimize adverse human responses to vibrations 
resulting from sporadic impulsive shock excitations (see Reference 9). Based on these 
predictions of vibration levels from blasting operations, it was concluded that risks of 
adverse impacts from ground vibrations can be very low, but the sizes of the charge 
weights per delay will need to be controlled in order to minimize risks of damage to 
nearby structures. 

Mitigation of Noise and Vibration Impacts from Blasting. Because blasts may be 
both feelable and audible at the surrounding residences, mitigation measures will 
probably be required to minimize risks of antagonizing nearby residents. These 
recommended mitigation measures are described as follows: 

• Regularly monitor air blast and ground vibration levels simultaneously at the 
closest noise sensitive residence(s) or structure(s) during the blasting operations 
to develop the data base for the surrounding area. 

• For initial blasts, prior to establishment of a data base of ground vibration and air 
blast levels vs. scaled distance, use the minimum practical charge weight (in 
equivalent pounds of TNT) per delay as well as the minimum practical number of 
delays (or bore holes). 

• If practical, reduce maximum air blast levels to less than 110 dBL at the nearest 
noise sensitive residences in response to air blast complaints. Possible methods 
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TABLE 8 

SUMMARY OF BUILDING DAMAGE CRITERIA 

PEAK GROUND PEAK GROUND 
VELOCITY VELOCITY COMMENT 
(mm/sec) (In/sec) 

193.04 7.6 Malor damage to buildings (mean of data). 

137.72 5.4 Minor damage to buildings (mean of data). 

101.16 4.0 'Engineer structures' safe from damage. 

50.8 2.0 Sare from damage limit (probability of damage 
<5%). 

No structural damage. 

33.02 1.3 Threshold of risk of 'architectural' damage for 
houses. 

25.4 1.0 No data showing damage to structures for 
vibration <1 In./sec. 

15.24 0.6 No risk of 'architectural' damage to normal 
buildings. 

10.16 0.4 Threshold of damage In older homes. 

5.0B 0.2 Statlstlcall~ significant J>ereenta~e of structures 
ma~ exper ence minor damage neludlng 
ear hquake, nuclear event, and last data for 
old and new structures). 

No 'architectural' damage. 

3.81 0.5 to 0.15 Upper limits for ruins and ancient monuments. 

1.0 0.04 Verllcal vibration clearly perceptible to humans. 

0.32 0.01 Vertical vibration lust perceptible to humans. 

Source: 'State-of-the-Art Review: Predlcllon and Control of Groundborne Noise and 
Vibration from Rail Transit Trains'; U.S. Department of Transportation; 
December 1983. 
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of accomplishing this are: reducing charge sizes; increasing delay intervals; 
increasing hole depth; orienting bore holes to direct the Stemming Release Pulse 
away from noise sensitive properties; trucking in high quality stemming material 
to minimize stemming blowouts; and filling (sandbagging) over the area to be 
blasted and the detonating chord. 

• Schedule actual blasting during the warm periods of the day to minimize the 
possibility of thermal ducting and focusing of air blast noise at large distances 
from the blast. If possible, also schedule blasting during fixed time periods, so 
that the members of the community can also schedule their activities 
accordingly. 

• The most conservative vibration criteria for damage to "Ruins and Ancient 
Monuments" (see TABLE 8) is 0.15 inches per second. Initial test shots should 
be structured so as to not exceed this limit at the closest structures, with 
subsequent shots adiusted to reflect the results of the blast monitoring data. 
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APPENDIX B 

EXCERPTS FROM EPA'S ACOUSTIC TERMINOLOGY GUIDE 

Descriptor Symbol Usage 

The recommended symbols for the commonly used acoustic descriptors based on A~weighting are contained in 
Table I. As most acoustic criteria and standards used by EPA are derived from the A-weighted sound level, 
almost all descriptor symbol usage guidance is contained in Table I. 

Since acoustic nomenclature includes weighting networks other then "AII and measurements other than 
pressure, an expansion of Table J was developed (Table 11). The group adopted the ANSI descriptor-symboL 
scheme which is structured fnto three stages. The first stege Indicates that the descriptor is a level 
(i.e., based upon the logarithm of a ratio), the second stage indicates the type of quantity (power, 
pressure, or sound exposure), and the third stage indicates the weighting network (A, S, C, 0, E ••... ). 
If no weighting network is specified, "All weighting is understood. Exceptions are the A'weighted sound 
level and the A-weighted peak sOllld level whieh require that the "A" be specified. For convenience in 
those sitUations in which an A"weighted descriptor is being compared to that of another weighting, the 
alternative collJ'll1 in Table II permits the inclusion of the "AU. For exarrple, a report on blast noise 
might wish to contrast the LCdn with the LAdn. 

At though not included in the tables, it is also reconmended that "Lpn" and "LepN" be used as symbols for 
perceived noise levels and effective perceived noise levels, respectively. 

It is recommended that in their initial use within a report, such terms be written in full, rather than 
abbreviated. An example of preferred usage ;s as follows: 

The A-weighted sound level (LA) was measured before end after the instaLlation of acoustical treatment. 
The measured LA values were 65 and 75 dB respectively. 

DescriPtor Nomenclature 

\lith regard to energy averaging over time, the term "average" shOUld be discouraged in favor of the term 
"equivalent". Hence, Leq, is designated the "equivalent sound level". For Ld, Ln, and Ldn, "equivalent" 
need not be stated since the concept of day, night, or day-night averaging is by definition understood. 
Therefore, the designations are Uday sound level ll , "night sound level", and "day"night sound level", 
respectiveLy. 

The peak sound level is the logarithmic ratio of peak sound pressure to a reference pressure and not the 
maximum root mean square pressure. Yhile the latter is the maximum sound pressure level, it is often 
incorrectly labelled peak. In that sound level meters have "peak" settings, this distinction is most 
irrportant. 

IlSackgrouncl arrbient" should be used in lieu of "backgroundll , "ambient", "residual", or "indigenous" to 
describe the level characteristics of the general background noise due to the contribution of many 
unidentifiable noise sources near and far. 

Uith regard to units, it is recommended that the unit decibel (abbreviated dB) be used without 
modification. Hence, DBA, PNdB, and EPNdB are not to be used. Examples of this preferred usage are: the 
Perceived Noise level (Lpn was found to be 75 dB. Lpn = 75 dB). This decision was based upon the 
recommendation of the National Bureau of Standards, and the policies of ANSI and the Acoustical Society of 
America, all of which disallow any modification of bel except for prefixes indicating its multiples or 
submultiples (e.g., deci). 

Noise Irrpact 

In discussing noise irrpact, it is reconmended that "Level Weighted Population" (lWP) replace "Equivalent 
Noise IlfFBct ll (ENI). The term "Relative Change of Irrpact" (Rei) shall be used for corrparing the relative 
differences in LWP between two alternatives. 

Further, when appropriate, "Noise llfllsct Index" (NIl) and "population Weighed loss of Hearing" (PHL) shall 
be used consistent with CHABA Working Group 69 Report Guidelines for Preparing Environmental Impact 
Statements (1977). 
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APPENDIX B (CONTINUED) 

TABLE I 
A-WEIGHTED RECOMMENDED DESCRIPTOR LIST 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

TERM SYMBOL 

A-Weighted Sound Level 

A-Weighted Sound Power Level 

Maximum A-Weighted Sound Level 

Peak A-Weighted Sound Level 

Level Exceeded x% of the Time 

Equivalent Sound Level 

Equivalent Sound Level over Time (T) (1) 

Day Sound Level 

Night Sound Level 

Day-Night Sound Level 

Yearly Day-Night Sound Level 

Sound Exposure Level 

(1) Unless otherwise specified, time Is In hours (e.g. the hourly 
equivalent level Is Leq(l))' TIme may be specified In non-
quantitative terms (e.g., could be specified a Leq(WASH) to 
mean the washing cycle noise for a washing machine). 

LA 

LWA 

Lmax 

LApk 

~ 
Leq 

Leq(T) 

Ld 

Ln 

Ldn 

Ldn(y) 

LSE 

SOURCE: EPA ACOUSTIC TERMINOLOGY GUIDE, BNA 8-14-78, 
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1. 

2. 
3. 
4. 

5. 

6. 

7. 

6. 

9. 

10. 

11. 

12. 
13. 

14. 

15. 

APPENDIX B (CONTINUED) 

TABLE II 

RECOMMENDED DESCRIPTOR LIST 

ALTERNATIVE(1) OTHER(2) 
TERM A-WEIGHTING A-WEIGHTING WEIGHTING UNWEIGHTED 

Sound (pressurep) LA LpA LB, LpB 
Level 

Sound Power Level LWA lwB 
Max. Sound Level Lmax LAmax LBmax 
Peak Sound (Pressure) 
Level 

LApk LBpk 

Level Exceeded x% of ~ LAx LBx the Time 
Equivalent Sound Level Leq LAeq LBeq 
Equivalent Sound Level (4) Leq(T) LAeq(T) LBeq(T) Over Time(T) 
Day Sound Level Ld LAd LBd 
Night Sound Level Ln LAn LBn 
Day-Night Sound Level Ldn LAdn LBdn 
Yearly Day-Night Sountl 
Level Ldn(y) LAdn(y) LBdn(y) 

Sound Exposure Level LS LSA LSB 
Energy Average Value Leq(e) LAeq(e) LBeq(e) Over (Non-Time Domain) 
Set of Observations 

Level Exceeded x% of ~(e) LAx(e) LBx(e) the Total Set of 
(Non-Time Domain) 
Observations 

Average ~ Value LAx LBx 

(1) "Alternative" symbols may be used to assure clarity or consistency. 

(2) Only B-welghtlng shown. Applies also to C,D,E, .•••• welghting. 

(3) The term "pressure" Is used only for the unwelghted level. 

(4) Unless otherwise specified, time Is In hours (e.g., the hourly equivalent level Is 
Leq(l). Tlme may be specified In non-quantitative terms (e.g., could be specified 
as Leq(WASH) to mean the washing cycle noise for a washing machine. 
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Lp 

lw 
Lpmax 
Lpk 

Lpx 

Lpeq 
Lpeq(T) 

Lpd 
Lpn 
Lpdn 
Lpdn(y) 

LSp 
Lpeq(e) 

Lpx(e) 

Lpx 



APPENDIX C 

SUMMARY OF BASE YEAR AND FUTURE YEAR 
TRAFFIC VOLUMES ALONG HONOAPIlLANI HIGHWAY 

ROADWAY 
LANES 

- CY 2011"-' CY 2020 (NO BUILD) CY 2020 (BUILD) 
AM VPH PM VPH AM VPH PM VPH AM VPH PM VPH 

A!QngJ;xis!ing Hoooapiilaoj Highway' 

At Solid Waste Transfer Station (WB) 
At Solid Waste Transfer Station (EB) 

Two-Way 

At Olowalu General Store (WB) 
At Olowalu General Store (EB) 

865 
606 

1,4 71 

865 
622 

935 
841 

1,776 

933 
852 

995 
697 

1,692 

995 
715 

1,075 
967 

2,042 

1,073 
980 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

---.----------- --------------- -----.--------- ----_._-------- ----._---.--_.- .------_ .. _---. 
Two-Way 

At Luawai Street (WB) 
At Luawai Street (EB) 

Two-Way 

Along Proposed Hoooapjilani Highway' 

At Solid Waste Transfer Station (WB) 
At Solid Waste Transfer Station (EB) 

Two-Way 

At Prolect Access t (WB) 
At Project Access t (EB) 

Two-Way 

At Project Access 2 (WB) 
At Project Access 2 (EB) 

Two-Way 

At Project RIRO Access 3 (WB) 
At Project RIRO Access 3 (EB) 

Two-Way 

tiQITS; 

1,487 1,785 

863 944 
608 843 

1,471 1,787 

N/A N/A 
N/A N/A 

---------_._--- -------.- .. _.--
N/A N/A 

N/A N/A 
N/A N/A 

--------------- ---------------
N/A N/A 

N/A N/A 
N/A N/A 

-------_ ... __ .- ---------... ---
N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

1,710 2,053 N/A 

991 1,086 N/A 
698 969 N/A 

1,689 2,055 N/A 

N/A N/A 1,170 

N/A N/A 771 
-------_ ... _--- --_._------.-." _._ .. ---------. 

N/A N/A 1,941 

N/A N/A 1,108 
N/A N/A 781 

-----.-.----_." ------ ".----_.- -._.--------_.-

N/A N/A 1,889 

N/A N/A 1,059 
N/A N/A 814 

-----.--------- -----------._.- ------._ .. -----
N/A N/A 1,873 

N/A N/A 1,049 
N/A N/A 817 

N/A N/A 1,866 

1. "No Build" Represents Conditions without Olowalu Town Master Plan Project and without Honoapiilani 
Highway Realignment. 

2. "Build" Represents Conditions with Olowalu Town Master Plan Project At BuHd·Out Plus Honoapiilani 
Highway Realignment. 
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N/A 

N/A 
N/A 

N/A 

1,220 
1,161 

------.--------

2,381 

1,222 
1,161 

--- ____ "_0-·.-· 

2,383 

1,201 
1,130 

-----------.---
2,331 

1,209 
1,073 

2,282 
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PHOTOGRAPH NO.5 
Facing North-West, between Olowalu Stream and County's Olowalu Solid Waste Transfer Station 

HONOAPI'ILANI 
HIGHWAY 



PHOTOGRAPH NO. 6 
Facing South-Eastl between Olowalu Stream and Countys Olowalu Solid Waste Transfer Station 

HONOAPI'ILANI 





PHOTOGRAPH NO.8 
Facing East, in vicinity of new Mauka Highway corridor and Luawai Street 

Approximate Alignment of 
New Highway Corridor 
(at approximately 45 to so feet 
above mean sea 'eveQ 



PHOTOGRAPH NO. 9 
Facing West, in vicinity of new Mauka Highway corridor 

PHOTOGRAPH NO.1 0 
Facing East, in vicinity of new Mauka Highway corridor 

Approximate Alignment of 
New Highway Corridor 

(at approximately 45 to SO feet 
above mean sea level) Approximate BuDding Height Umits 

of newTown Center as would be seen 
from the New Highway 



PHOTOGRAPH NO.11 
Facing North (Mauka), in vicinity of new Mauka Highway corridor 

PHOTOGRAPH NO.12 
Facing South (Makai), in vicnity of new Mauka Highway corridor 



APPENDIXK. 

Market Study 



PREPARED FOR: 

EFFECTIVE DATE: 

MR. BILL FRAMPTON 
OLOWALU TOWN LLC 
2073 Wells Street, Suite 201 
Wailuku, Hawaii 96793 

May 1, 2011 

A MARKET STUDY OF THE PROPOSED OLOWALU TOWN MASTER PLAN DEVELOPMENT 
OLOWALU, ISLAND OF MAUl, HAWAII 
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ACM 
CONSULTANTS, INC, 

May 20, 2011 

Mr, Bill Frampton 
OLOWALU TOWN LLC 
2073 Wells Street, Suite 101 
Wailuku, Hawaii 96793 

• 
A Real Estate Appraisal, Research & Advisory Group 

10-9106-DS 

Re: Market Analysis for the proposed Olowalu Town Master Plan in Olowalu, Island and County 
of Maui 

Dear Mr, Frampton: 

In accordance with your request, we have inspected the above-referenced property in order to 
provide a defined scope market study and economic impact study of the proposed Olowlalu Town 
Master Plan Development in Olowalu, Island and County of Maui. This counseling report, and the 
conclusions herein, are based on the on-site inspection of the property, a study of current political and 
economic conditions, and a historical review of the real estate market in Central Maui and on Maui 
overall. The effective date of this report is May 1, 2011. 

The subject consists of approximately 636 acres of land and is currently zoned State Agricultural 
District. The proposed project is identified as Olowalu Town and will be located along Honoapiilani 
Highway between Maalaea and Lahaina. Olowalu Town will be a community comprised of 
residential uses, commercial and civic uses, parks and recreation sites, agricultural uses, and a cultural 
preserve. 

At full build-out, Olowalu Town is expected to be comprised of approximately 1,500 living units, 
including single-family, multi-family and live-work units, together with up to 300,000 square feet of 
commercial and civic space. Within the 1,500 living units, on-site affordable housing units will also be 
included in compliance with the County of Maui's Residential Workforce Housing Policy. 

The assignment will include the following: 

Market Analysis - The Consultant agrees to provide a market analysis for this proposed 
project by (1) defining and delineating the market area; (2) identifying and analyzing the 
current supply and demand conditions that comprise the specific real estate market segment; 
and (3) identifying, measuring and forecasting the effect of anticipated developments or 
other changes on future supply in each market segment. 

The following report presents a narrative review of the market study and our analysis of data along 
with other pertinent materials on which this report is predicated. It contains data and exhibits 

2073 Wells Street, Suite 100. Wailuku, Maui, HI 96793 • Telephone: (808) 242-6481 • Fax: (808) 242-1852 



Mr. Bill Frampton 
May 20, 2011 
Page 2 

gathered in our investigations, and will include a description of the analytical process and our 
conclusions. 

Thank you for allowing us the opportunity to work on this interesting assignment. 

Respectfully submitted, 
ACM Consultants, Inc. 

Certi General Appraiser, 
State of Hawaii, CGA-039 
Expiration: December 31, 2011 

Dominic J uguit 
Certified Genera Appraiser 
State of Hawaii, CGA-576 
Expiration: December 31, 201 1 
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PART I -INTRODUCTION 

A. EXECUTIVE SUMMARY 

Background 

Study Objectives 

The proposed Olowalu Town Master Plan Development is located on 
both sides of Honoapiilani Highway in Olawalu, Island and County of 
Maui. The subject is primarily zoned State Agricultural District and 
consists of approximately 636 acres of land. The project, which is still 
in its preliminary planning stage, will consist of approximately 1,500 
residential units, including single-family, multi-family and live-work 
units; passive parks and open space, such as cultural preserves, 
neighborhood parks, and archaeological sites; active 
parks/community services, such as coastal.parks, community centers, 
schools and police/fire facilities; up to 300,000 square feet of 
commercial space (inclusive of live-work and civic uses); and, an on-
site wastewater treatment facility. Potable water for the project will 
be provided by a private water well. According to the Developer, 
the proposed land use is as follows: 

Proposed Land Use 
Urban Residential/Commercial 
Rural Residential 
Agricultural 
Conservation 

Acreage 
290 acres 
170 acres 
161 acres 

15 acres 
Total: ± 636 acres 

Preliminary plans call for 400 to 800 single-family units, 600 to 900 
multi-family/apartment units, and 150 to 200 live-work units. The 
Developer has estimated an 8- to 10-year build out for Olowalu 
Town. 

ACM Consultants, Inc. has been retained by Mr. Bill Frampton of 
Olowalu Town LLC to analyze each of the specified segments of the 
real estate market as it relates to this proposed project. In particular, 
the Consultants studied economic trends and demographics, and 
supply and demand factors for residential and commercial properties. 
Residential properties included single-family residences, single-family 
house lots, and condominium/apartment units. Commercial properties 
included vacant developable lots as well as improved properties. In 
the process, they gathered as much information as possible on real 
estate activity on Maui while focusing on the West Maui, Central Maui, 
and the South Maui market. 

The objectives of the market analysis were as follows: (1) to define 
and delineate the market area; (2) to identify and analyze the current 
supply and demand conditions specific to the subject's market; and (3) 
identify, measure and forecast the effect of anticipated developments 
or other factors on future supply. 
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Summary of 
Conclusions 

O/owalu Town 

Residential Component 
Maui in general has seen growth in its population, tourism and 
economy over the past two decades. Similar to many real estate 
markets on the mainland, Maui's real estate market had seen 
significant increases from 2000. During that period, median prices 
attained record highs in 2005. As a result, the county administration 
placed the affordable housing issue among its top priorities, from as 
early as 2004. 

The real estate climate has since reversed course, due to economic 
woes and more stringent lending practices. Through 2009, residential 
sales statistics showed lower median prices, less sales volume and 
longer marketing times. However, 2010 is showing some evidence of 
stability, based on year-to-date sales price medians. 

There are numerous ongoing residential projects that should provide 
the immediate supply throughout Maui for the next few years. The 
Maui Lani and Kehalani Project Districts continue to build their already 
entitled units in Central Maui. In addition, there are a few other 
projects in Central Maui that may add inventory to the market in 
coming years but are still in the process of gaining governmental 
approvals. Other on-going projects are located in South Maui and 
West Maui. 

However, after five years, it becomes more difficult to determine 
which future projects will actually be brought to the market. The 
recommended Directed Growth Areas, as shown in the Draft Maui 
Island Plan for Maui, are estimated to provide additional supply of 
11,623 housing units by 2030, without the subject included. However, 
some of these potential projects will likely meet with governmental or 
community resistance, leading to long delays; meanwhile, others may 
never be completed for various financial reasons. 

The economic downturn being witnessed across the nation has 
significantly affected Maui, through a drop in visitor counts and the 
drastic slowdown of construction. These industries are two of the 
primary employment forces on the island and their decline has had an 
adverse impact on the local economy. Unemployment rose steadily 
from 2006 to 2009 to levels not seen since 1992, with many that are 
still employed indicating concern over job security. Meanwhile, the 
heavy losses witnessed in the financial sector since the fourth quarter 
of 2008 have surely diminished the investment capital for other 
potential buyers. Combined with a more stringent lending 
environment, it has become increasingly difficult to purchase real 
estate, regardless of current market conditions. 
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At the height of the market, the primary obstacle for buyers was the 
high asking prices for residential products. Many buyers who did not 
own a home found it difficult to even come up with enough money for 
a down payment. Meanwhile, homeowners saw their property values 
increase to a point where they were able to use their equity 
appreciation to upgrade to larger, more elaborate accommodations. 
For many, this option is no longer possible, as the retreat of home 
prices has caused a significant loss of equity. Currently, the ability of 
qualified buyers to purchase housing may be more difficult than a few 
years ago; however, it is fairly safe to assume that as economic 
conditions improve, housing units within the workforce market segment 
will continue to be the most sought after. Local economists have 
va ried opinions as to the timing of the economic recovery, but many 
have pointed to late-2011 or 2012 for this turnaround. 

If the Olowalu Town Master Plan Development were to come on-line 
today, it would have likely been facing the same types of sales 
difficulties that other ongoing projects are witnessing. However, the 
subject will still need to go through entitlement, design and construction 
processes before sales can occur. As such, release of the subject's 
housing units may be timely with the economic recovery. Once market 
conditions improve, the project can expect to see heightened interest, 
due to its location between the visitor resort area of Lahaina, 
Kaanapali and Kapalua and the island's primary shipping and 
transportation venues, government and judiciary facilities, financial 
institutions, secondary education campus, and retail centers in Central 
Maui. 

Most importantly, the Olowalu Town Master Plan will be heavily 
targeted toward the workforce market segment desiring a small-scale 
community environment. Statistical evidence has clearly shown that 
regardless of conditions, this market segment has the most demand. 
Although the pricing of the project units have not been determined, this 
development is anticipated to give entry level market participants an 
opportunity for home ownership. 

The property owners continue to work diligently with government 
agencies in an effort to design a master plan community that 
represents smart-growth for all of Maui. As previously discussed, the 
proposed project is consistent with many of the goals, objectives, 
policies and implementing actions set forth in the Countywide Policy 
Plan, which provides a policy framework for the Maui Island Plan and 
Community Plans. After consideration of current economic and real 
estate market conditions; forecasts by Hawaii economists; as well as 
long-term supply and demand recommendations being deliberated 
for the 2030 General Plan, it is the Consultant's opinion that Olowalu 
Town should be well positioned to capitalize on the recovery of the 
real estate market and help to provide a long-term solution to the 
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housing needs of Maui's workforce. As such, it is the Consultant's 
opinion that the subject's 1,500 housing units are expected to be 
absorbed within an 8- to 1 O~year period. 
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Commercial and Industrial Component 
Not surprisingly, demand for supporting commercial and industrial 
space on Maui has followed the same trend as the residential real 
estate market. Commercial and industrial land values, sales prices for 
improved properties, and rental rates all saw considerable 
appreciation from 2000 to 2006. This was followed by a period of 
decline that has continued to the present where there now appears to 
be some stability. 

Market conditions have deteriorated within the past few years, 
evidenced by decreased land values and longer marketing time. 
Research revealed that there is approximately 40 acres of 
commercial and industrial land for sale in Central Maui, with most of 
the available inventory coming from the Maui Lani Village Center. 
The 36 acres being offered within this recently completed mixed-use 
business park is priced at the high end of the asking price range, 
which may not be affordable to many potential buyers, given current 
economic conditions. 

Regardless, the 40 acres of commercial and industrial land available 
will only provide short-term supply for Central Maui, based on 
historical absorption in the region. Although Central Maui has the 
lowest ratio of population-to-acres of commercial/industrial 
subdivision land, the strong demand for this type of property is 
evidenced by new project absorption rates that are similar or higher 
than other regions. This is no doubt due to its location with respect to 
major transportation facilities in Kahului, as well as having the 
governmental seat in Wailuku Town. On average, land in commercial 
and industrial business parks in Central Maui have been absorbed 
within a range of 5 to 19 acres per year. The wide range of 
absorption rates was attributed to cyclical market conditions, in 
addition to the overall lack of land entitled for such use. 

Preliminary projections indicate up to 300,000 square feet of 
commercial uses in support of the community and anticipated visitors 
through Olowalu Town. In this light, it is the Consultant's opinion that 
the 300,000 square feet of commercial space will be absorbed within 
the forecasted 8- to 1 O-year absorption timeframe for the Olowalu 
Town Master Plan Development's 1,500 housing units. 
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B. PURPOSE OF THE REPORT 

The purpose of this report, as of May 1, 2011, is to generate a 
market analysis report with respect to the proposed Olowalu Town 
Master Plan Development. 

C. INTENDED USE OF THE REPORT 

The intended use or function of this report is to provide real property 
information and real estate market date in support of an 
Environmental Impact Statement, a State Land Use District Boundary 
Amendment, a Community Plan Amendment, and a Change in Zoning. 

D. SCOPE OF THE REPORT 

The Consultant has agreed to provide a current market analysis of this 
project by (1) defining and delineating the market area; (2) 
identifying and analyzing the current supply and demand conditions 
that make up the specific real estate market; and (3) identifying, 
measuring and forecasting the effect of anticipated developments or 
other changes on future supply. The market analysis will be 
developed and prepared in conformity with, and subject to, the 
requirements of the Code of Professional Ethics and the Standards of 
Appraisal Practice of the Appraisal Institute, and the Uniform 
Standards of Professional Appraisal Practice. 

E. S1 ATEMENT OF COMPETENCY 

ACM Consultants, Inc. (formerly ACM, Real Estate Appraisers, Inc.) 
has been actively involved in the real estate appraisal business since 
1982. Our business emphasis has focused mainly on the valuation of 
residential and commercial properties located within the State of 
Hawaii. The company considers itself competent to conduct a market 
study for a proposed master plan project in Olowalu, Island and 
County of Maui. 

F. EXTRAORDINARY ASSUMPTIONS AND HYPOTHETICAL CONDITIONS 

1. As of May 2011, the subject was still in the preliminary stages 
of planning. A land use map from the Developer provided a 
visual indication of the proposed layout of the project district. 
The Consultant is not liable for any changes in the project 

plan past this date, nor for information that has not been 
released or communicated to the Consultant. 

2. The Consultant has no control over economic conditions and 
other international events that could have an affect upon 
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Hawaii's economy and the Maui real estate market. As a 
result, this report has not made any assumptions regarding 
potential conflicts with other nations, or external factors 
affecting economic conditions here. 

3. The counseling report is also subject to standard "Limiting and 
Contingent Conditions" located in the pages following. 

G. CONFIDENTIALITY PROVISION 

The contents of this market study are confidential. Release of this 
counseling report by ACM Consultants, Inc. is limited to you and for 
your preparation of an Environmental Impact Statement for the 
proposed Olowalu Town Plan Development. The intended users of this 
report include Olowalu Town LLC and the appropriate government 
agencies to which this report will be submitted. Any further release of 
this report, or portions herein, is strictly prohibited and you shall 
accept the risk and liability for any such release without the previous 
written consent of ACM Consultants, Inc. Further, you shall indemnify 
and defend ACM Consultants, Inc., and its individual 
consultants/appraisers, from any claims arising out of any such 
unauthorized disclosure. 
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H. CERTIFICATION 

Olowalu Town 

The undersigned does hereby certify that except as otherwise noted in 
this appraisal report: 

1. The Consultants' compensation is not contingent upon the 
reporting of a predetermined value or direction in value that 
favors the cause of the client, the amount of the value estimate, 
the attainment of a stipulated result, or the occurrence of a 
subsequent event. 

2. The Consultants' have no present or prospective interest in the 
property that is the subject of this report, and no personal 
interest or bias with respect to the parties involved. The 
"Estimate of Market Value" in the appraisal report is not based 
in whole or in part upon the race, color, or national origin of the 
prospective owners or occupants of the properties in the vicinity 
of the property appraised. 

3. The Consultants have personally inspected the property, and are 
signatories of this Certification. 

4. To the best of the Consultants' knowledge and belief, all 
statements of fact and information in this report are true and 
correct, and the Consultants' have not knowingly withheld any 
significant information. 

5. No other person provided significant professional assistance to 
the persons signing this report. 

6. The reported analyses, opinions and conclusions are limited only 
by the reported assumptions and limiting conditions, and are the 
Consultants' personal unbiased professional analyses, opinions 
and conclusions. 

7. All analyses, opinions and conclusions were developed, and this 
report has been prepared, in conformity with the Uniform 
Standards of Appraisal Practice. 

8. This counseling report is subject to and in conformance with the 
Code of Professional Ethics and Standards of Professional 
Conduct of the Appraisal Institute. The analyses, opinions and 
conclusions of this counseling report have been made in 
conformity with, and subject to, the requirements of Title XI of 
the Federal Financial Institutions Reform, Recovery, and 
Enforcement Act of 1989. 
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9. This counseling report is to be used only in its entirety and no 
part is to be used without the whole report. All conclusions and 
opinions concerning the real estate are set forth in the counseling 
report were prepared by the Consultant(s) whose signature(s) 
appears on the counseling report. No change of any item in the 
counseling report shall be made by anyone other than the 
Consultant, and the Consultant shall have no responsibility for 
any such unauthorized change. 

10. The Appraisal Institute, of which this Consultant is a member, has 
a legal right to review this report. 

11. The qualifications of this Consultant, including completed 
educational requirements of his/her candidacy are located in 
the Addendum to this report. Any member signing the report 
has completed the requirements of the Appraisal Institute's 
continuing education program. 

ACM Consultants, Inc. 

ihisa, MAl, CRE 
Certif, eneral Appraiser, 
State of Hawaii, CGA-039 
Expiration: December 31, 2011 

Dominic J guit 
Certified Gener Appraiser, 
State of Hawaii, CGA-576 
Expiration: December 31, 2011 
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I. LIMITING AND CONTINGENT CONDITIONS 

1) This is a Counseling Report which is intended to comply with the 
reporting requirements set forth under Standards Rule 5 of the 
Uniform Standards of Professional Appraisal Practice for a Counseling 
Report. The information contained in this report is specific to the 
needs of the client and for the intended use stated in this report. The 
Consultant is not responsible for unauthorized use of this report. 

This report has not been prepared for federally-related mortgage 
financing purposes, and has not been prepared in compliance with the 
requirements of Title XI of the Federal Financial Institutions Reform, 
Recovery, and Enforcement Act of 1989. 

2) No responsibility is assumed for legal or title considerations. 
Title to the property is assumed to be good and marketable unless 
otherwise stated in this report. 

3) The property analyzed is free and clear of any or all lines 
and encumbrances unless otherwise stated in this report. 

4) Responsible ownership and competent property management 
are assumed unless otherwise stated in this report. 

5) The information furnished by others is believed to be reliable. 
However, no warranty is given for its accuracy. 

6) All engineering is assumed to be correct. Any plot plans and 
illustrative material in this report are included only to assist the reader 
in visualizing the property. 

7) It is assumed that there are no hidden or unapparent 
conditions of the property, subsoil, or structures that render it more or 
less valuable. No responsibility is assumed for such conditions or for 
arranging for engineering studies that may be required to discover 
them. 

8) It is assumed that there is full compliance with all applicable 
federal, state, and local environmental regulations and lows unless 
otherwise stated in this report. 

9) It is assumed that all applicable zoning and use regulations 
and restrictions have been complied with, unless a non-conformity has 
been stated, defined, and considered in this counseling report. 

10) It is assumed that all required licenses, certificates of 
occupancy or other legislative or administrative authority from any 
local, state, or national governmental or private entity or organization 
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have been or can be obtained or renewed for any use on which the 
value estimates contained in this report are based. 

11) Any sketch in this report may show approximate dimensions 
and is included to assist the reader in visualizing the property. Maps 
and exhibits found in this report are provided for reader reference 
purposes only. No guarantee as to accuracy is expressed or implied 
unless otherwise stated in this report. No survey has been made for 
the purpose of this report. 

12) It is assumed that the utilization of the land and improvements 
is within the boundaries or property lines of the property described 
and that there is no encroachment or trespass unless otherwise stated 
in this report. 

13) The Consultant is not qualified to detect hazardous waste 
and/or toxic materials. Any comment by the Consultant that might 
suggest the possibility of the presence of such substances should not be 
taken as confirmation of the presence of hazardous waste and/or 
toxic materials. Such determination would require investigation by a 
qualified expert in the field of environmental assessment. The 
presence of substances such as asbestos, urea-formaldehyde foam 
insulation, or other potentially hazardous materials may affect the 
value of the property. The Consultant's value estimate is predicated 
on the assumption that there is no such material on or in the property 
that would cause a loss in value unless otherwise stated in this report. 
No responsibility is assumed for any environmental conditions, or for 
any expertise or engineering knowledge required to discover them. 
The Consultant's descriptions and resulting comments are the result of 
the routine observations made during the analysis process. 

14) Unless otherwise stated in this report, the subject property is 
evaluated without a specific compliance survey having been 
conducted to determine if the property is or is not in conformance with 
the requirements of the Americans with Disabilities Act. The presence 
of architectural and communications barriers that are structural in 
nature that would restrict access by disabled individuals may 
adversely affect the property's value, marketability, or utility. 

15) Any proposed improvements are assumed to be completed in 
a good workmanlike manner in accordance with the submitted plans 
and specification. 

16) The distribution, if any, of the total valuation in this report 
between land and improvements applies only under the stated 
program of utilization. The separate allocations for land and 
buildings must not be used in conjunction with any other appraisal and 
are invalid if so used. 
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17) Possession of this report, or a copy thereof, does not carry with 
it the right of publication. It may not be used for any purpose by any 
person other than the party to whom it is addressed without the 
written consent of the consultant, and in any event, only with property 
written qualification and only in its entirety. 

18) Neither all nor any part of the contents of this report 
(especially any conclusions as to value, the identity of the Consultant, 
or the firm with which the Consultant is connected) shall be 
disseminated to the public through advertising, public relations, news 
sales, or other media without prior written consent and approval of 
the Consultant. 
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PART 11- FACTUAL DATA 

A. REGIONAL DATA - MAUl COUNTY 

Maui County is the third most populous of the four counties of Hawaii, 
with a total resident population of 154,834 (2010 Census) and a 
change of 20.9 percent since 2000. Maui County consists of the 
islands of Maui, Molokai, Lanai, and Kahoolawe. Ninety percent 
(90%) of County residents live on Maui; the 2000 U.S. Census of 
Population reported 7,404 residents on Molokai and 3,193 on Lanai. 
The Island of Maui consists of a total of 734.5 square miles, or 
470,080 acres. Population Projections for Maui County and the Island 
Maui are illustrated on the table below. 

The following graph illustrates the resident population change in Maui 
County from 1990 through 2010. The graph indicates that Maui's 
population has been growing at a steady pace. 
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Visitor Industry 

Olowolu Town 

Like all the Hawaiian Islands, Maui, Molokai and Lanai are blessed by 
warm air temperatures year-round, and ocean waters that range 
from 72-77°F in winter to 77-81°F in summer. The islands' distance 
from other continents, the moderating effects of the surrounding water 
and the tropical location combine to create this pleasant climate. 
Hawaii's topography, particularly the mountains and valleys and 
location of each island, contributes to the great variety of 
microclimates within very small areas. On Maui, the West Maui 
Mountains and Haleakala are the primary geological features 
affecting the weather. Due in part to the above geographical factors, 
Maui, for fifteen out of the last sixteen years, was selected "Best 
Island in the World" by readers of Conde Nast Traveler magazine. 

Historically, Maui hotel occupancies typically exceeded any area in 
the state with the exception of Waikiki. Its high rating is due to a 
number of factors. First, Maui receives the good fortune of location 
and climate. Second, Maui has the infrastructure in place to move 
tourists to a diverse variety of activities with a minimum of 
inconvenience and down time. The accommodations on Maui are 
another reason. Maui resort hotels have consistently ranked above 
other Hawaii resort destinations. In the same Conde Nast Traveler 
magazine, nine of the "Top 20 Hawaii Resorts" for 2009 were Maui 
County resorts. The Four Seasons Maui at Wailea topped the list, 
while other Maui County resorts garnering honors included: Four 
Seasons Lanai, The Lodge at Koele (3rd); Hotel Hana Maui and Honua 
Spa (4th); Four Seasons Lanai at Manele Bay (5th); Fairmont Kea Lani, 
Maui (9th); Grand Wailea (12th); Ritz-Carlton Kapalua (14th); Hyatt 
Regency Maui Resort & Spa (15th); and Westin Maui Resort & Spa 
(20th). 

With the possible exception of Kauai, Maui is more dependent on 
tourism than any of Hawaii's four counties. That sector is not treating 
Maui very well today. For years, Maui has worked very hard at 
cultivating a worldwide image as a premier, upscale tropical island 
destination. In fact, it is the only county government in Hawaii that 
spends money to support tourism. In the wake of the current financial 
crisis, Maui's tourism counts and hotel occupancy have fallen 
significantly. Even the upscale and affluent markets, it appears, have 
curtailed their spending on trips to the Valley Isle. 

Tracking the tourism counts during this decade begins with the effects 
of the September 11, 2001 terrorist attacks on this country which had 
a drastic impact on the tourism industry. The final Maui visitor count 
for 2001 was 2,104,480. In 2002, the visitor count rebounded 
slightly to 2,1 39,427 as the visitors slowly returned during the mid to 
latter part of the year. Visitor totals for 2003 indicate an increase of 
2.7 percent over 2002, 2004 total visitor arrivals increased by 0.52 
percent over 2003, while 2005 visitor totals showed an increase of 
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6.28 percent, to 2,346,480. There was a rebound in 2006, with a 
6.5 percent jump to 2,498,200, followed by another 1.0 percent gain 
in 2007 to 2,522,000. In 2008, visitor arrivals plummeted 16 percent 
to 2,129,040, and another 9 percent in 2009 to just 1,923,360 visitor 
arrivals. However, in 2010 the visitor count rebounded with a 10.38 
percent jump to 2,132,860, as the economic conditions began to show 
signs of stability. 

Total Visitor Arrivals, Maui County 
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In addition, for 2010, Maui County had the second lowest occupancy 
rate of all the Hawaii counties at just 68.20 percent, ahead of the 
Kauai at 59.23 percent. Meanwhile, Big Island showed occupancy of 
56.37 percent and Oahu occupancy topped the list at 78.25 percent. 

Hotel Occupancy Rate, Maui County 
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Visitor shopping opportunities have increased in recent years with the 
opening of The Maui Marketplace, a 275,000 square foot shopping 
complex, modeled after Oahu's successful Waikele Center. The Maui 
Marketplace is now home to such retail superstores like Lowe's 
Hardware, Pier One Imports, Sports Authority, Starbucks Coffee, and 
Office Max, as well as many small local retailers and restaurants. 
Also opening in the same Kahului area were Home Depot, Wal-Mart, 
Big K and Costco. In addition, the Shops at Wailea opened in 
December 2000 and added approximately 150,000 square feet of 
high-end retail space in the Wailea Resort. At about the same time, 
the 150,000 square foot Piilani Shopping Center opened in Kihei with 
Safeway as its anchor tenant. The latest entry into the retail sector is 
the Lahaina Gateway, which opened in 2007. Dubbed a "lifestyle 
center", Lahaina Gateway, offers almost 137,000 square feet of 
gross leasable area. 

Maui offers more than any other Neighbor Island in the way of 
proven vacation experiences. It has a larger tourism activities industry 
relative to the size of its economy than any other county. Such 
activities include ocean recreation, helicopter tours, biking down 
Haleakala, and golfing, among numerous other activities. Maui's well-
developed ocean recreation industry ranges from windsurfing to 
snorkeling, scuba diving and sailing cruises which leave regularly from 
Lahaina and Ma'alaea Harbors. 

Maui also has theme destinations, such as the Maui Tropical Plantation. 
But the premier theme destination on the island is the Maui Ocean 
Center. This center, featuring the marine environment of the Hawaiian 
Islands, is modeled after five other aquarium parks developed 
elsewhere in the world by Coral World International. This ocean 
center is located just behind the Maalaea Boat Harbor, and is easily 
accessible from Kahului/Wailuku, and the resort areas of 
Lahaina/Kaanapali and Kihei/Wailea. The Maui Ocean Center 
anchors the 1 8-acre Maalaea Harbor Village, which also includes a 
retail strip shopping center, restaurants and other services. 

When the United States and the world in general recover from the 
current economic crisis, it is hoped that Maui will continue to be a 
strongly favored destination for Mainland tourists. The island has a 
large share of condominiums available for families and groups on a 
budget. The California recovery in the early 2000's fueled higher 
demand for condominium rentals and this may possibly happen again 
in the next decade. 

Hotels have not been adding much in the way of jobs, in fact, many 
hotel and other tourism-related industries have cut back their work 
force. Even when tourism numbers were growing steadily, job creation 
in the visitor industry was not matching that growth. Today, with 
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tourism woning, the work force is noticeably decreasing. While 
tourism still dominates the labor force, the profitability problems of 
the large resorts have led managers to refine their operations. 

Residential real estate can be divided into three broad categories 
(single-family homes, condominiums and residential lots) and four 
important geographic regions. As a result, there are eight subsections 
of the market that have proven capable of moving up and down with 
relatively little correlation with the others. Upcountry has virtually no 
condominium properties; and two other subsections, South Maui and 
Central Maui, have few leasehold condominiums. Only West Maui has 
a II th ree ty pes. 

Of all the neighborhoods, several have virtually all luxury housing, 
such as Kapalua, Kaanapali, and Wailea. Kahului has no luxury 
housing and Wailuku only a little. All other areas have a mix. 

Owner-occupied housing on Maui runs about 56 percent of all 
occupied housing units. The total housing stock has been growing at a 
rate of about 1,000 units a year in the 1980's. The total accelerated 
to 1,500-2,000 new units in the late 1980's, well short of demand. 
The Maui population has expanded tremendously for the past 10 to 
12 years, but housing was not being built at the same pace as the 
1980s. As a result, demand for housing during that period outpaced 
supply and homes prices and rents rose dramatically. The median 
single-family home price on Maui averaged $460,000 in 2010, which 
is a drop of 7.7 percent from the 2009's average of $498,708. 
Median sales price for a single family home was $574,760 in 2008, 
$627,887 in 2007, $697,450 in 2006, and $678,321 in 2005. 
Years 2005 through 2007 were considered the height of the real 
estate market. 

Since then, the real estate market has changed direction, with a less 
stable economy and more stringent lending practices. In 2010, 
interest rates averaged 4.69percent, down from the previous year's 
average rate of 5.04 percent. The 2010 average interest rate 
represented the lowest annual average since 1971. While interest 
rates remain relatively stable, the current economic recession continues 
to stifle Maui real estate. 

The following summarizes a sales volume history for Maui County from 
1990 to 2010, which includes resales and new project sales. 

Year Vacant Land Single Familx Condominium 
1990 298 560 1,459 
1991 116 430 593 
1992 120 382 496 
1993 121 361 461 
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1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

2,500 

148 404 
118 331 
126 451 
182 507 
276 641 
408 965 
372 951 
318 938 
402 997 
447 1,420 
477 1,228 
421 1,311 
255 1,066 
226 1,138 
97 907 
110 693 
127 814 

Real Estate Sales, Maui County 
2000 - 2010 
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The real estate market increased significantly between 2002 and 
2006. Single-family sales saw noteworthy increases in 2003, where 
the number of single-family sales leaped upwarps of 42 percent. 
There was a 13 percent dip in 2004, followed by a rebound of 
almost 7 percent in 2005. For 2006, there was a decrease of 1 8 
p'ercent, with a subsequent upward bounce of almost 7 percent in 
2007. Then, with the eroding economic conditions and financial crisis 
in 2008, Maui County experienced a 20 percent drop in sales. The 
continued economic recession in :2009 caused .an .additional slide of 
over 23 percent. This was the biggest decline in sales since 1991, 
when sales of single-family homes dropped by 25 percent. In 2010, 
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the market made a positive turn with a 17.5 percent increase in 
single-family sales over 2009. However, median prices continued to 
decline in 2010 by 7.2 percent from 2009. 

The increase in single-family sales volume and simultaneous drop in 
average median price in 2007 was partially attributed to the closing 
of numerous units in Waikapu Gardens. This affordable priced 
subdivision had over 14 percent of the island's single-family home 
closings in 2007, with 164 units, at an average sales price of 
$356,876. 

The following graph further illustrates the single-family sales volume 
history for Maui County from 2000 to 2010. 

Single Family Sales, Maui County 
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Similarly, condominium sales had experienced significant increases 
since 1999 in terms of units sold, achieving a new high in 2002 and a 
slight decrease in 2003. In 1999, 1,348 condominium units were sold, 
registering a 34 percent increase from the prior year. In 2001, the 
number of sales fell slightly, but rebounded significantly in 2002. In 
2003, however, total condominium sales skyrocketed to 2,001, fell 
slightly to 1,935 units in 2004 and then iumped to 2,041 units in 
2005. It appears that 2006 was the turning point for sales volume, as 
condominium sales plunged over 38 percent, followed by another 5 
percent fall in 2007. For 2008, sales volume dived 40 percent; 
however, a 4 percent increase was seen in 2009 and a 38 percent 
increase in 201 O. Nonetheless, condominium median prices continued 
to trend downward 15 percent from 2009 levels. It should be noted 
that since 2005, there has been little new condominium inventory, with 
the exception of the resort market. 
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Meanwhile the plummet of condominium sales volume in 2006 was 
deemed to be market stabilization from the spike in new inventory 
between 2003 and 2005. During this time period, Villas at Kenolio 
and Hole Kanani (Kihei), Villas at Kahana Ridge (Kahana), and 
Kehalani Gardens and lIiahi (Wailuku) closed on their units. Since 
then, there have been few non-resort condominium projects become 
available. 

The following graph further illustrates the condominium sales volume 
history for Maui County from 2000 to 2010. 

Condominium Sales, Maui County 
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Land sales increased steadily between 2001 and 2004, but dropped 
11 percent in 2005 with only 421 sales, then another 39 percent to 
255 sales in 2006. This trend continued in 2007, with on 11 percent 
slide to 226 sales, surpassed by a huge 57 percent plunge in 2008. 
The first increase in four years was witnessed in 2009, as vacant land 
sales volume increased by 11 percent. Volume continued to increase 
in 2010 by 15 percent. Many developers, realtors and lenders 
consider the passage of the Workforce Housing Ordinance (December 
2006) and the Water Availability Ordinance (December 2007) to 
have hod a significant contribution to the severe decline of sales of 
vacant land. 

The following graph further illustrates the vacant land sales volume 
history for Maui County from 2000 to 201 O. 
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Construction and 
Development 
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Meanwhile, median prices rose continued to rise until 2006 for all 
categories of real estate. The overage monthly median prices in 
2006, for land parcels, single-family homes and condominium units, 
increased 29 percent, 2 percent and 33 percent, respectively. In 
2007, overage monthly median prices for land and single-family 
property decreased 19 percent and 10 percent, respectively, while 
the overage median price for a condominium increased 6 percent. 
For 2008, the overage monthly median prices for single-family homes 
retreated by approximately 8 percent. Vacant land sow a slight gain 
of about 4 percent over 2007, while condominiums decreased by 
almost 6 percent. In 2009, vacant land median price increased by 3 
percent. For that year, single-family properties decreased by 1 3 
percent and condominiums sow on 11 percent drop. 

The construction industry, in the mid port of this decode, benefitted 
from a robust economy and bUilding climate. 

Three new commercial centers were built in 2000. The Wailea 
Shopping Village hod been demolished and was replaced with The 
Shops at Wailea, which includes 150,000 square feet of upscale 
retail and restaurant space. Also, the 150,000 square foot Piilani 
Village shopping center was built at the same time and is anchored by 
a 55,000 square foot Safeway store, one of the largest Safeway in 
the state. The Ma'alaea Harbor Village shopping complex, where the 
premier Maui Ocean Center presently stands, was also built during 
the same period; however, since then, no other project has been 
attempted and the majority of the lots in this commercial subdivision sit 
vacant. As previously discussed, the Lahaina Gateway was completed 
in 2008 and injected an additional 137,000 square feet of retail 
space. 
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The effects of the late-2008 financial crisis and subsequent economic 
recession are still clearly visible across the island, as many new 
commercial and industrial projects completed during this period 
remain empty, or are having difficulty selling off/leasing units. 

Construction of single-family residential properties has fallen 
significantly, as developers have curtailed building to meet their 
anticipated sales levels. As mentioned earlier, the single-family and 
condominium real estate markets have softened, with sales volume and 
median prices generally decreasing, while marketing days have 
increased. 

The following graph illustrates the trend of residential building permits 
(in dollars) in Maui County from 1999 through 2010. As shown in the 
following graph, residential permits peaked in 2005 at the height of 
the real estate market. As previously discussed, many feel that the 
passage of County ordinances relating to development in 2006 and 
2007, coupled with the financial crisis, have severely lessened the 
ability to feasibly create new housing projects. 
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In Central Maui, the majority of the residential construction is within the 
Kehalani and Maui Lani project districts, which are being developed 
with several new subdivisions and condominium projects. Situated in 
the Kehalani district are Koa, which offers both house lots and single-
family homes; Akolea and Cottages, both consisting of house and lot 
packages; Villas at Kehalani and Milo Court, which are townhouse 
condominium developments. Presently, there are four ongoing 
projects at Maui Lani. They include No Hoku and Traditions (single-
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family homes), Sand Hills Estates (house lots), and Parkways (both 
house lots and single-family homes). 

The demand for housing in the Central Maui area had been extremely 
strong up to mid-2006, with proiects usually sold out prior to 
completion of construction. Due to the more recent downward trend of 
the economy and residential real estate market, developers are now 
finding themselves holding inventory and most new construction has 
ceased. 

Meanwhile, Spencer Homes completed construction of a 410-unit 
affordable proiect in 2008, called Waikapu Gardens. 
Approximately half of the houses met County affordable housing 
pricing requirements. This proiect was welcomed by the community as 
"affordable" prices were stated to be below $300,000. This proiect 
gained approval by the Maui Nui Affordable Housing Taskforce 
which was set up in response to the growing need for affordable 
housing on Maui. 

The demand for housing in the Central Maui area had been extremely 
strong up to mid-2006, with proiects usually sold out prior to 
completion of construction. Due to the more recent downward trend of 
the economy and residential real estate market, developers are now 
finding themselves holding inventory and most new construction has 
ceased. 

Up to 2006, Kihei had also seen an upswing in residential 
development brought upon by ongoing residential proiects including 
Ke Ali'i Ocean Villas (townhouse condominiums) and Moana Estates 
(single-family homes) by Towne Development, Kamali'i Alayna (single-
family homes) by Betsill Brothers, Inc., and Signature Homes' Hokulani 
Golf Villas (residential condominiums). Other current South Maui 
proiects are Kilohana Waena (house lots) and Kai Ani (townhouse 
condominiums). Similar to Central Maui, the developers of ongoing 
proiects have slowed construction while continuing to market their units; 
whereas, previous Kihei developments were often sold out prior to 
construction completion. 

In Wailea, the Shops at Wailea and Wailea Town Center are the 
only established commercial developments. Both centers target the 
high-end residents of this resort community and Wailea's upscale 
visitors. Phase I of Wailea Town Center was completed in 2006 while 
Phase II was completed in 2007. It contains neighborhood services 
which include retail and office owner-occupants. The second phase 
included more commercial condominium units and residential units on 
the second floor. Current condo owners in this proiect include Coldwell 
Banker and First Hawaiian Bank. This development was met with high 
demand as all of the units have already sold and some have even 
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resold. Another commercial retail/office project, Wailea Gateway 
Center, was completed in 2009. Tenants include Coldwell Banker, 
Destination Resorts, Old Republic Title, Pita Paradise, and Subway, 
among others. 

In retail, the most significant addition to Maui is the Lahaina Gateway 
situated along Honoapiilani Highway across from the Lahaina 
Cannery Mall. It was dubbed as a "lifestyle center" with specialty 
retail shops, services and restaurants. Opened in late 2007, this 
1 37,000 square foot center includes anchor tenants such as Office 
Max, Barnes & Noble, Outback Steakhouse, The Melting Pot, and 
Lahaina Farms, a supermarket owned by Foodland's Sullivan family. 
Prior to Lahaina Gateway, Maui Marketplace on Dairy Road was the 
last large retail development to be built, at 275,000 square feet. 
This center contains the likes of Lowe's Hardware, Office Max, Sports 
Authority, Pier One Imports, Burger King and Starbucks Coffee. 

Wal-Mart and Home Depot are also located on Dairy Road, 
immediately west of the Maui Marketplace. These outlets joined 
earlier arrivals Costca and Kmart, as well as Alexander & Baldwin's 
neighboring Triangle Square, in carving up the Maui retail pie. 
However, the local malls are answering the challenge with more food 
and entertainment, and retailers that can compete in their niche. 
Maui's largest mall, Queen Kaahumanu Center in Kahului, has been 
challenged by the presence of these large box retailers and 
vacancies are very noticeable. The most recent and highly publicized 
closure was that of JC Penney in January 2003. 

In Kaanapali, Whalers Yillage has taken a turn toward the luxury 
market papular with the Japanese. After completing a $3 million 
renovation and a change in its tenant mix, this oceanfront center now 
aims for bath westbound and eastbound visitors. Japanese visitors 
are targeted with Duty Free Shoppers, Louis Yuillon, Prada, Loewe 
and other high-end shops. 

The 150,000-square foot Shops at Wailea opened in 2000, offering 
upscale shopping in its high-end retail shops. Tenants include Louis 
Yuillon, Coach, Bally, Fendi, Tiffany & Co., Banana Republic, and 
Georgiou. Restaurants in this mall include Ruth Chris Steak House, 
Tommy Bahama Cafe and Emporium, and Longhi's. Other retailers 
include Crazy Shirts, Hot Topix, Gap, Wolf Camera, and Whalers 
General Store. 

Agriculture on Maui is dominated by larger operations like Maui Land 
and Pine and Alexander & Baldwin's Hawaii Commercial and Sugar 
(HC&S). 
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Pineapple now confronts more foreign competition from places like 
Thailand. In 2007, the company shut down the canning portion of its 
operation to rely solely on the more profitable fresh fruit segment. 
Downsizing of the plantation occurred in 2008, which resulted in a 
reduction of over 200 employees. In December 2009, Maui Land and 
Pine shut down its agricultural arm, citing continued annual losses. 
However, a new smaller operation, Haliimaile Pineapple Company, 
was formed the following week and immediately took over pineapple 
operations. 

HC&S survives as Hawaii's only remaining sugar operation because of 
its economies of scale, its shape (a compact area in the isthmus of the 
Valley isle rather than being strung out along some coastline, which 
facilitates cane hauling), and its decisions over the years to reinvest 
and upgrade plant and equipment. But the last active sugar 
plantation in the state is facing other hardships, namely water. There 
had been drought conditions on Maui between 2007 and 2009, 
contributing to low yields. According to HC&S, future viability is 
heavily dependent on continued stream diversion; however, those 
opposed to this practice have become ever-more vocal. HC&S plans 
to re-evaluate its operation at the end of 2010. 

Another of Maui's sugar operation casualties, Pioneer Mill in West 
Maui, is missed visibly. For years, proponents of maintaining and 
sustaining Hawaii's sugar industry argued that growing sugarcane 
imparted to this economy an important, if underestimated, non-
pecuniary benefit; sugar kept the land green and attractive, for 
tourists and locals alike, even if it lost money. Economists call this 
situation on "externality," an activity that affects others for better or 
worse, without those others paying or being compensated for activity. 

Anyone who doubts that logic now has only to drive the West Maui 
coast from Olowalu to Kaanapali and look mauka, at an entire 
mountain side of dry brush and unused fields. As with many cases 
where sugar plantations have shut down, most diversified agriculture 
crops are just not land intensive enough to utilize all the vacant land. 
Coffee and seed corn operations are possibilities, but they make only 
a small dent. 

In addition to sugar and pineapple cultivation, Maui also offers rich 
opportunities for agricultural diversification by small farmers and 
large agribusinesses. Top among new agricultural products are: 
papaya, cut flowers, coffee, Kula onions and strawberries, and 
Chinese cabbage from Kula. Molokai offers its sweet potatoes, 
Molokai lettuce and alfalfa, as well as taro. 

Maui's contribution to Hawaii's fledgling high-tech industry remains 
pre-eminent in the state. It also represents genuine diversification of 
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the economy. The Maui Research and Technology Park in Kihei has all 
of it's infrastructure in place, and has completed three major building 
projects. Most important, it houses one of the country's most powerful 
supercomputers. The park now hosts over 30 companies and over 
300 employees on 415 acres. 

With access to one of the most powerful supercomputers in the world, 
funded by the U.S. Air Force, the Maui Research and Technology Park 
is continuing its efforts to diversify the Maui economy into something 
fundamentally different from what exists in the county or anywhere 
else in the state. 

An office building was developed by the Maui Economic Development 
Board in 2006, and contains approximately 31,500 square feet of 
rentable area on a 2.8-acre site. Another completed project is Park 
Plaza, a 1 5-unit commercial office condominium building developed 
by Goodfellow Brothers and Betsill Brothers. Both Goodfellow and 
Betsill plan to occupy just over half of the entire building. Since its 
completion in 2008, sales have been very sluggish. 

The park is sticking to its long-run strategic plan to capitalize on its 
location at the center of the Pacific Basin. Its extensive fiber-optic 
network to the U.S. Mainland makes it one of the most fiber-rich 
environments in the world, greater than many facilities actually 
located on the Mainland. 

Maui County is unique in having several inhabited islands in its 
jurisdiction: Maui, Molokai, as well as Lanai, and the uninhabited 
island of Kahoolawe. 

Maui County has an elected Mayor and County Council, and the 
Board of Water Supply and Liquor Control Commission are semi-
autonomous with appointed directors. Although all courts are 
conducted by the State, the County is responsible for prosecution and 
the Mayor appoints the prosecutor. The council has nine members, 
each residing in one of nine districts; however, voters cast ballots for 
all nine seats. 

Unlike other states, Hawaii has only two layers of government: State 
and County. The State is responsible for many functions that 
elsewhere come under the jurisdiction of municipalities, such as schools, 
hospitals, and airports. Also, unlike other states, Hawaii has statewide 
zoning carried out by the State Land Use Commission. The County has 
zoning authority within the boundaries established by the commission. 

The County of Maui is encountering a lack of affordable housing. 
Maui is one of the most expensive counties for single-family home 
buyers. A record high median price of $780,000 was set in July 
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2006 for a single-family home. Since then, the median single-family 
price has continued to fall, with an average monthly median sales 
price of $498,708 in 2009, down from $574,760 in 2008 and 
$627,137 in 2007. According to the latest State of Hawaii Data 
Book, 8 percent of the houses are overcrowded on Maui and 41.4 
percent of the households pay more than the recommended limit of 30 
percent of their income on housing. In fact, 27.1 percent pay more 
than 40 percent on housing. 

This heightened effort by the County resulted in the passage of 
Ordinance 3418 on December 5, 2006, under which all proposed 
developments are subject to review if they are to contain five or more 
units or lots. Under this ordinance, if the average sales price is 
projected to be less than $600,000,40 percent of the total units must 
be priced to meet the various affordable categories. If the average 
sales price in the project is $600,000 or more, then 50 percent of the 
units must be affordably priced. An alternative to providing the 
affordable units is to pay an in-lieu fee equal to 30 percent of the 
average projected sales price of the market rate units multiplied by 
the number of affordable units required in the development. Or, the 
owner may elect to provide land which is equal in value to the in-lieu 
fee. This ordinance has had a profound effect on residential 
development since its passage. The subsequent reduction in proposed 
projects had many in the building and real estate industries 
questioning whether the ordinance created too much of an obstacle 
for developers. 

In an effort to stimulate residential construction, the ordinance was 
revised by the County Council on February 26, 2010, as Ordinance 
No. 3719, reducing the amount of required affordable housing units 
built on site to 25 percent, provided the average sales price of the 
market units is projected to be less than $600,000. If the average 
sales price in the project is $600,000 or more, then 50 percent of the 
units must be affordably priced. The new law also clarified the 
calculation of required affordable units built off site; based on 50 
percent of the total number of on-site market units, regardless of their 
projected average sales price. Time will tell if this latest version of 
the ordinance will help to achieve its intended goal. 

The water availability ordinance is another law that has made an 
impact on the development community. On December 14, 2007, the 
County of Maui passed into law Ordinance 3502. As a result, the 
Department of Water Supply (DWS) is presently restricting the 
issuance of meters for all uses in the central and south Maui service 
areas and this bill restricts issuance of any building permits until the 
DWS can issue a meter consistent with the provisions of the bill. In 
order to do so, the DWS director needs to provide verifiable, long-
term supply of water to the property. Landowners and professionals 
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in the development community have been openly critical of the 
ordinance, some colling it a de facto moratorium on housing. Not 
surprisingly, sales of vacant development lands have been very 
scarce. 
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B. NEIGHBORHOOD DESCRIPTION 

Since real estate is fixecl in location, its marketability ancl rentability 
are strongly influenced by economic and social trends in its immediate 
environment. The continuing attractiveness of this neighborhood 
environment to potential users and tenants, and its competitive relation 
to those of substitute properties, must therefore be evaluated and 
forecast by the appraiser. In particular, perceived neighborhood 
trends affect both the quality and quantity of the revenues the subject 
property can reasonably be expected to generate. 

A neighborhood of income-producing properties is a geographic area 
characterized by similarity of uses and/or users, within which any 
change has a direct and immediate effect on the subject property and 
its value. 

The geographic area surrounding the subject property is defined by 
physical and man-made boundaries, and encompasses an area known 
as Lahaina, which is located on the western slopes and coastal plain of 
west Maui. Its common boundary with the Wailuku Judicial District 
begins at the southern shore of west Maui, about two miles west of 
Papawai Point. Beginning at this point, the Lahaina region boundary 
travels mauka along the centerline of the Manawainui Gulch to the 
ridgeline of the West Maui Mountains. The boundary then continues in 
a northerly direction to Eke Crater then due North along Poelua Gulch 
to the northern shoreline of West Maui. West Maui generally includes 
the greater Puamana, Lahaina Town, Honokowai, Mahinahina, Napili 
and Kapalua neighborhoods. 

Development also reflects the region's visitor and agricultural 
industries. Visitor accommodations are located at the shoreline along 
with necessary support facilities and residential communities. Kapalua 
and Kaanapali have developed into important visitor destination 
anchors while the old Lahaina Town with its historic character and 
charm has developed into the regions visitor, service, commercial and 
residential center. Small plantation camps and agricultural 
communities are located further inland. 

Access to Lahaina from other parts of Maui is via Honoapiilani 
Highway, a State thoroughfare consisting of two asphalt-paved lanes, 
which widens to four lanes between Lahaina and Kaanapali. 
Extending past Launiupoko Park to the south of Honokowai Park is a 
proposed Lahaina by-pass. 
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Residential 

Commercial 

O/owalu Town 

In order to fully understand and appreciate the potential for 
expansion, as well as factors that could limit the growth of this region, 
a brief summary of recent or proposed developments in this area, 
along with a few important issues facing future development are in 
order. 

Population and urban settlements in the lahaina region are located at 
Olowalu and in a narrow band along the shoreline between the 
southern end of lahaina and Kapalua. At lahaina Town, settlement 
patterns extend mauka at Wahikuli and along lahaina luna Road. 
This development pattern is set in the midst of former sugar cane and 
pineapple fields, at the base of the West Maui Mountains. 

Residential neighborhoods directly in lahaina Town are generally 
older, and many of the wood-framed dwellings (over 50 years old) 
are slowly being replaced with new homes. These properties were 
subdivided prior to the inception of the Maui County Code; 
consequently, land sizes of residential properties in lahaina may vary 
anywhere from 1,600 to 30,000+ square feet instead of the 6,000 
square foot minimum requirement set by the Maui County Code. 

Only a handful of new residential subdivisions or condominium projects 
have been developed within the past few years. The most recent 
projects include the Mahanalua Nui, Makila and Pu'unoa agricultural 
subdivisions in the launiupoko neighborhood, lanikeha and Kaanapali 
Coffee Estates in Kaanapali; the Kapua Village Subdivision and Villas 
at Kahana Ridge in Kahana; and Honolua Ridge in Kapalua. 

With the continued demand for workforce housing in West Maui, more 
focus has been made on the development of affordable units. One 
such contributor was Kapua Village, an employee housing project for 
Maui land and Pineapple employees built in 2003. It consists of 46 
affordable, single-family residential lots in the Kahana neighborhood 
of West Maui. The other project to bring affordable housing units to 
the region was the Villas at Kahana Ridge condominium project which 
added 117 affordable units to the market in 2005. Both projects 
were well received and sold out in a short time period. 

Recently completed condominium projects on the West Side include 
Opukea in lahaina, West Maui Breakers in Honokowai, as well as the 
Honua Kai development on Kaanapali Beach which is the first new 
oceanfront condominium development in this area in 20 years. 

lahaina Town, the central hub of the lahaina area, was once the 
capital of the State of Hawaii. Since the move of the capital to 
Honolulu, Lahaina Town has transformed into a maior visitor oriented 
area replete with shopping centers, boutiques, and restaurants. It also 
contains the central business district of this region, with a number of 
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professional office buildings, financial institutions, post office, medical 
facilities and service businesses. These types of businesses are 
situated along the interior roadways of Dickenson Street, Wainee 
Street, Papalaua Street, and Lahainaluna Road. 

The 600 to 800 blocks of Front Street, situated along the ocean, are a 
shopping mecca frequented by hundreds of tourists each day. This 
popular commercial corridor commands the highest retail rents on 
Maul. One of the major developments on the 600 block is the Wharf 
Cinema Center which contains three levels of retail and restaurant 
space which is a popular stop for tourists and residents. Built in 1978, 
it reflects a traditional look of old, wooden oceanfront buildings. Also 
on the 600 block is the redeveloped Six Fathoms building, a retail 
building which has generated renewed interest in this southern section 
of the shopping district. At the northern end of the corridor is Lahaina 
Center, a 150,000 square foot commercial complex with an 800-stall 
parking lot. It includes such tenants as the Hard Rock Cafe, Hilo 
Hatties, and Ruth Chris Steak House and a multi-screen movie theater. 

The other major retail area is situated approximately 5 miles 
northeast of Lahaina Town in the planned development of Kaanapali. 
The exclusive Kaanapali Resort is home to a number of hotels including 
the Hyatt Regency, Marriott, Westin, and Sheraton. Besides the 
luxurious hotels, Kaanapali includes all of the resort-type amenities 
including condominium developments, championship golf courses, 
custom single family homes, restaurants, shopping and other 
recreational facilities. Whalers Village sits on 8.5 acres of prime 
Kaanapali oceanfront property with close to 60 shops and 
restaurants, a food court and whale museum. Developments such as 
the Hyatt Regency, Maui Marriott Hotel, Kapalua Resort, the Lahaina 
Cannery Shopping Center, along with numerous new businesses 
geared primarily to the visitor trade, had strengthened the 
employment center of West Maui. 

Since late-2008, West Maui has seen a drop in tourism numbers, 
similar to the rest of the State. This was attributed to the global 
financial crisis, which stalled economic growth nationwide. This has led 
to the closure of businesses and created a number of retail vacancies. 
Even Lahaina Town, which rarely has available commercial space, has 
seen a significant drop in asking rents. 

Meanwhile, several ongoing projects were completed, and are 
expected to have a significant impact in West Maui. The Ritz-Carlton 
Kapalua completed a 180 million dollar transformation in 2008 and 
now provides 463 guest rooms, Club level accommodations and the 
addition of one and two bedroom Residential Suites. The hotel is 
tiered down a 37 -acre hillside and includes a spa, four world-class 
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restaurants, fitness center, tri-Ievel swimming pool, and over 150,000 
square feet of meeting space. 

In 2008, West Maui also saw the opening of Lahaina Gateway. This 
145,OOO-square foot center is perched on an 11 -acre site directly 
across Lahaina Cannery Mall. Dubbed a neighborhood "lifestyle" 
center, this shopping destination features specialty stores and service 
providers including Barnes & Noble, Outback Steakhouse, Melting Pot, 
Office Max, and Lahaina Farms, in addition to many other smaller 
businesses. Directly across Keawe Street, construction also began on a 
Burger King, Kentucky Fried Chicken, Panda Express and Walgreens. 

There are two industrial parks in Lahaina: The Lahaina Business Park 
and the Will Ko Industrial Subdivision. The Lahaina Business Park is 
the newest development with recently completed buildings in both 
Phases I and II. One of the largest projects within the park is the 
Emerald Plaza complex which consists of three phases, comprised of 
Emerald Plaza, Emerald Plaza Center and Emerald Plaza Place. 
These developments have seen regular sales of their spaces within the 
past several years. Continued building within both phases of the park 
is expected to continue through the next few years. 

After more than 20 years of discussion, planning and design, the 
construction of the Lahaina by-pass began in April 2009. Extending 
past Launiupoko Park to the south of Honokowai Park, the 9-mile 
corridor should relieve much of Lahaina Town's traffic congestion when 
completed. 

All public utilities including electricity, water, telephone and sewer 
service are available to the greater Lahaina area. Police and fire 
protection are provided by stations directly in Lahaina, as well as 
ambulance service. Shopping, schools, and other commercial, civic, 
recreational and religiOUS facilities are located within Lahaina Town. 
Airline service to the Lahaina area is provided by commuter airlines 
into the Kapalua-West Maui Airport. 

In previous years, the primary source of employment was provided by 
the Pioneer Mill. Since the mill's closure, however, the development of 
hotel resorts had created new job opportunities and the demand for 
employees had grown substantially. This demand for employees 
spurred growth in the area and also growth in commercial and other 
support activities. Inherent with this growth is the strain on the limited 
infrastructure in West Maui, as well as a keen shortage of available 
and affordable housing. 

Due to the large land holdings of private companies and the State of 
Hawaii, available land in Lahaina for private, individual ownership is 
limited and subsequently, land values have risen steadily. The 
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availability of affordable residential lots is expected to be in short 
supply for the foreseeable future. 

The continued growth of Lahaina as a large urban area, as well as a 
major resort destination, is anticipated to be a catalyst for further 
growth in residential, commercial and various support facilities over 
the long term. 
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C. PROJECT DATA 

Environs 

Description of the 
Proposed Project 

Olowalu Town 

The subject is located on the southwestern foothills of West Maui 
Mountains, approximately four (4) miles south of Lahaina Town. 
Olowalu Town is presently a small residential community with limited 
services available to residents, including Olowalu General Store. 
Surrounding the store are plantation-era single-family residences, 
including a residential cluster located to the south, known as Kapaiki 
Village, and the former plantation manager's house, associated 
residences, and Camp Olowalu (formerly Camp Pacusa) located 
makai of Honoapiilani Highway. 

The lands surrounding Olowalu have been utilized for small farming 
operating or have remained fallow. The lands that comprise Olowalu 
have been subdivided, with a limited number of lots sold to individual 
purchasers. The majority of the lands surrounding the existing village 
are retained under ownership by Olowalu Elua Associates, LLC and 
Olowalu Ekolu, LLC. 

The subject currently consists of twenty-two (22) agricultural parcels 
and five (5) roadway lots encompassing approximately 636 acres. 
The Olowalu Town Master Plan will combine conservation, agricultural, 
rural and urban land uses to re-establish a small-scale and mixed-use 
community as a center of employment, housing and recreation. The 
Master Plan will also be guided by the values and principles of the 
"Ahupuaa" which will re-establish agricultural uses along Olowalu 
Stream. 

Olowalu Town Master Plan is designed to be a pedestrian-friendly 
community which will allow residents to live within walking distance of 
corner stores, schools, parks, employment centers, gathering areas, 
beaches/shoreline, and other social and civic resources, ultimately 
reducing reliance on automobiles. This "mixed~use community" will 
provide for a wide series of uses, including residential, 
commercial/business, agricultural, civic, social, parks, and openMspace. 
The land uses will be categorized into a range of zones which will 
transition from the central neighborhood town centers to rural to 
agricultural and natural. 

The Olowalu community will consist of 1,500 residential dwelling units 
to be built concurrent with appropriate infrastructure in phases spread 
out over a period of approximately 8 to 10 years. The majority of 
the dwelling units will be located within the urban zones where 
residents will have easy access to daily goods and services. A variety 
of single-family and multi-family dwellings are included in the Master 
Plan, comprised of houses, condominiums, apartments, flex house (Iive-
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work), cottages, rural homes and farmsteads offered at a wide-
range of income levels for both rental and fee ownership. 

Table 1 - LAND USE ALLOCATION SUMMARY 

: ~Land'Use; 
"C'ategorY -

Urban 
(Neighborhood 
Town Centers) 

Rural 

Agriculture 

Natural 

Civic 

TOTAL 

: :," ': '., ','- ,::::.::''-,~.::' .: 

. 'A~Pf.~xi~ate' " 
'Ac~~a~e' 

160to 175 

135to145 

35 to 45 

255 to 270 

20 to 30 

. :,::",,:-;: "';:::. ,'::, ::,::~':\:""'-:! . 
:,:.-Approxima.t~·-·' 

;' p'~,~ce~i'a:Qe' , 

25% to 30% 

20% to 25% 

5%to 10% 

40% to 45% 

3% to 5% 

Higher density mixed-use: single-
family homes on small lots, multi-
family apartments, town-houses, 
offce/retail, restaurants, live-work 
units (flex house), small scale lodging, 
town greens, pocket parks, 
playgrounds, plazas/squares, 
bikeways, greenways 

Medium to low density rural 
residential: single family homes on 
1/2 acre or larger lots, parks, 
bikeways, greenways 

Agricultural farmsteads and dwellings, 
community gardens 

Active/passive parks, gathering 
facilities, greenways, bikeways, trails, 
ball fields, open-space 

Police, fire, medical, educational 
facilities, library, community and 
cultural centers, outdoor amphitheater 
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-- I),~elli-"~' Unit~ " 

1,200 to 1,350 units 
(85% to 90%) 

150 to 225 units 
(10%to 15%) 

15 to 45 units (1% 
to 5%) 

N!A 

-Apl'rox!rn,ately, 
l,,5()O.'units 
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Table 2 - RESIDENTIAL HOUSING TYPES 

Urban (Neighborhood Town Center) 

Rural 

Agricultural 

Ofowolu Town 

Higher density single· family dwellings on 5,000 to 10,000 sq. 
ft. lots, cottages, townhouses, multi~family apartments (low and 
medium density), and flex house (live/work) 

Medium to low density single~family dwellings on minimum 
half (0.5) acre lots; accessory dwellings 

Farm dwellings on minimum two (2) acre lots 
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PART 111- ANALYSIS AND CONCLUSION 

OVERVIEW 

For the purpose of estimating the market response to this planned 
development, a market study was conducted to determine how supply 
and demand for residential housing units, as well as commercial and 
agricultural properties might be affected by the development of the 
sUbject's 636 acres. 

When determining an absorption rate for an individual project, such 
as a single-family residential subdivision or one multi-family 
residential development, there are typically two components: First is 
the design and pricing of the proposed project. Second is the overall 
market environment at the time of pre-sale and project completion. 
The latter is obviously more difficult to define because it involves 
forecasting such variables as interest rates, overall market conditions, 
and general and specific sector real estate market conditions. 

The added complication with most projects is the time frames and time 
lags involved. Since most subdivisions or condominium projects take 
several years between conception and completion, market and 
interest rate conditions can change significantly. Thus, a project may 
commence in a favorable environment and be completed in an 
unfavorable one (or vice versa). Furthermore, real estate is a cyclical 
industry and sales activity tends to move in spurts. It is not unusual for 
a new project to sell half its units in the first year of marketing and 
require 2 to 3 years (or longer) to sell the remaining half. 

However, accurately predicting an absorption rate becomes even 
more challenging for a large-scale planned development, like the 
subject, where full build-out may take up to 10 years or longer. Of 
course, these time periods could expand or contract depending upon 
market conditions. Thus, the notion of a linear sales rate may be 
deemed unrealistic for practical purposes, but is a useful and 
convenient tool for planning. 

In light of the significant changes currently underway for numerous 
County of Maui planning policies, such as the Countywide Policy Plan 
and Maui Island Plan, the Consultant has primarily focused on long-
term supply and demand characteristics to give the reader the best 
perspective of the overall market. 

A. RESIDENTIAL MARKET ANALYSIS 

RESIDENTIAL SUPPLY 
CHARACTERISTICS 

Olowalu Town is conveniently located between South Maui and West 
Maui, but is categorized as being within the West Maui district. It 
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follows that the subject's primary market area is the West Maui 
region, while Central Maui, South Maui and Upcountry Maui are 
expected to be secondary markets. West Maui is a major tourist 
destination and is home to the famous Front Street retail corridor 
which allows for pedestrian access to numerous retail establishments 
within Old Lahaina Town. Further north of Lahaina are the Kaanapali 
and Kapalua master planned resorts. Central Maui is home to the 
County and State government offices and is the industrial center of the 
island with convenient access to the major transportation facilities. 
South Maui has become a tourist destination with its expansive 
beaches and retail establishments targeted towards the visitor 
industry. The resort neighborhoods of Wailea and Makena are also 
located in South Maui. Upcountry Maui consists primarily of rural 
residential subdivisions and agricultural farmland. 

A survey of the market revealed that there are over 2,300 housing 
units currently for sale within recent, on-going projects and those 
developments which are planned for construction within the next one 
to two years. Based solely on historical annual absorption rates of 
other new projects (590 units per year from 2001 through 2010), the 
short-term market supply would be expected to last approximately 4 
years. Of course, a multitude of other factors can influence the 
capture rate. For instance, the larger percentage of affordable units 
in the future supply points to a faster-than-normal absorption. Also, 
the number of buyers from the U.S. mainland and from foreign 
countries can fluctuate from year to year, and their presence in the 
market is not as predictable as the demand from local residents. 

Olowalu Town is being created to help fulfill long-term residential 
supply on the island; however, it is very difficult to accurately predict 
future residential supply over the long term. As mentioned earlier, 
many external factors, such as economic or social factors, could affect 
the supply and demand for real estate in the future. These factors 
cannot be controlled by developers who must constantly assess market 
conditions for their prospective construction and sales periods. Many 
of these projects are still in the initial planning phases and must still 
complete governmental requirements before bringing their products to 
the market. Combine these factors with "internal" events that could 
affect a developer and predicting which developments will actually 
make it to market becomes more difficult. 

The following information was excerpted from a "Directed Growth 
Areas Listing and Units" table, dated October 1, 2009. This table 
listed the long-tem future supply recommendations of the Draft Maui 
Island Plan, for consideration by the Maui County Council. As shown, 
the estimated supply for Maui, to the year 2030, is 11,623 housing 
units. Central Maui has the largest share of future housing units on the 
island, with 4,850 units planned. The largest component of future 
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growth in Central Maui is the Wai'ale project, which accounts for over 
50 percent of the planned units in Central Maui. The Consultant notes, 
however, that the future supply of 11,623 housing units island-wide to 
the year 2030 exclude the subject's 1,500 planned units. 

Table 3 - Recommended Long-Term Residential Growth Areas 

CENTRAL MAUl 
Wailuku Infill 

Kahului Infill 

Waikapu Area 

Wai'ale Area 

DIRECTED GROWTH AREAS LISTING AND UNITS 
Department of Planning, October I, 2009 

Area 

42 

384 

Assumed Density 
Per Acre 

6.26 

6.65 

Tropical Plantation Homes 260 4.50 

Pu'unanl 53 4.49 

Total Central Maui 739 

WEST MAUl 
Mahinohlna Area 116 6.00 

Ka'anapali Town 563 2.05 

lahaina Town North 181 4.42 

Lahaina Infill 22 J 1.25 

Kahoma Area 18 4.89 

Lahaina Town South 136 4.45 

Makila Area 20 2.00 

Total West Maui 1,056 

SOUTH MAUl 
Kihe! Mouko 

Revlfal1zotion Infill 

Total South Maui 0 

NORTH MAUl 

Pa'lo Town 

Total North Maui 

UPCOUNTRY MAUl 

Makawao Expansion 98 2.80 

Pukalani EXpansion 101 5.55 

Total Upcountry Maui 199 

EAST MAUl 
Hono Area 

Total East Maui 

ISLAND GRAND TOTAll 

Poge 29 

125 

500 

263 

2,554 

J,170 

238 

4,850 

696 

1,154 

800 

248 

88 

605 

40 

3,631 

1,500 

400 

1,900 

274 

561 

835 

11,6231 
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New Construction 

Olowolu Town 

According to the Maui County Data Book 2009, new single-family 
construction, which fell from its high in 1988, appeared to recover 
somewhat in the 1990's and was generally stabile between 2004 and 
2007. 

Table 4 - New Construdion Island of Maui 

Number of New 
Year Single-Family Units 

1980 803 
1981 398 
1982 530 
1983 547 
1984 638 
Subtotal 2,916 

1985 984 
1986 911 
1987 1,119 
1988 1,453 
1989 1,136 
Subtotal 5,603 

1990 1,068 
1991 694 
1992 810 
1993 660 
1994 673 
Subtotal 3,905 

1995 473 
1996 601 
1997 532 
1998 574 
1999 647 
Subtotal 2,827 

2000 904 
2001 778 
2002 787 
2003 877 
2004 1,104 
Subtotal 4,450 
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Maui County Workforce 
Housing Ordinance 

Olowolu Town 

2005 967 
2006 1,008 
2007 1,050 
2008 527 
2009 273 
Subtotal 3,825 765 

Source, Mau; County Data Books 2002 through 2010 

New single-family construction averaged 583 units during the five 
years between 1980 and 1984. During the next five years, 1985 to 
1989, single-family housing starts increased significantly to an 
average of 1,121 per year. During 1990, house construction was 
also good at 1,068 units, but declined significantly following the 
Persian Gulf War and the economic slowdowns on the U.S. mainland 
and in Japan. Consequently, between 1990 and 1994, there was an 
average of 781 new single-family units built per year. From 1995 to 
1999, construction of these units declined even more, with an average 
of only 565 units per year. In 2000, the number increased 
significantly to 904 units and then declined in 2001 to 778 units. The 
number of units remained nearly identical in 2002 with 787 units. In 
2003 this number increased again to 877 units. Single family building 
permits in 2004 reached a total of 1,104, which is its highest level 
since the late 1980's, prior to declining to 967 in 2005. A small 
rebound to 1,008 was realized in 2006, followed by an increase to 
1,050 in 2007. In 2008, there was a huge drop in permits issued, to 
only 527, and a further decrease in 2009 to only 273 permits. (Refer 
to Table 4, starting on Page 30). The average for the past 5 years is 
765 units per year. 

Currently, revisions to Maui's urban growth boundary are being 
considered by the County Council. Land located outside the boundary 
may have a more difficult time becoming entitled, which would 
translate into less project starts. Without an adequate supply of new 
construction projects, the resulting shortage of housing typically causes 
prices in general to move up. As a result, those at the bottom end of 
the income scale usually find it most difficult to purchase real estate. 
Historically, supply has lagged demand and is a significant limiting 
factor in the affordability of real estate in the Maui market. 

In December 2006, the Maui County Council enacted the Residential 
Workforce Housing Ordinance. The purpose of the ordinance is to 
enhance the public welfare by ensuring that the housing needs of the 
County are addressed. The intent of the policy is to encourage the 
provision and maintenance of residential workforce housing units, for 
both purchase and rental, to meet the needs of income-qualified 
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households for the workforce, students, ond special housing target 
groups. 

Essentiolly, all applicable residential development after the passage 
of this ordinance, including the subdivision of land and/or the 
construction of single-family dwelling units; two-family dwelling units; 
multifamily dwelling units; or hotels; shall be subject to the policy upon 
final subdivision or building permit approval. Applicable residential 
development includes, in part: five or more dwelling units, excluding 
farm labor dwellings or a second farm dwelling, not part of a 
condominium property regime; five or more new lots; a combination of 
dwelling units and new lots totaling five or more. 

Prior to final subdivision approval or issuance of a building permit for 
a development, the developer was to enter into a residential 
workforce housing agreement that required forty percent of the total 
number of units and/or lots to be sold or rented to residents within 
established income-qualified groups, when more than fifty percent of 
the dwelling units and/or new lots in the development were to be 
offered for sale for less than $600,000. When fifty percent or more 
of the dwelling units and/or new lots in the development were to be 
offered for sale for $600,000 or more, fifty percent of the total 
number of units and/or lots was to be sold or rented to residents 
within established income-qualified groups. 

Landowners who had already received entitlements, or were at least 
in the approval or permitting process, were granted an exemption 
from these requirements; and clearly have an advantage over those 
who began their entitlement process post-passage. One of the initial 
concerns to developers was the reduction in sales revenue. Coupled 
with unprecedented increases in construction costs, potential projects 
could become financially unfeasible. 

Since the passage of this ordinance, there has been a notable drop in 
new residential construction project starts. Granted, the downward 
trend of the real estate market, mixed with declining national and 
local economic conditions, has also led to less construction. However, 
many in the building industry are of the opinion that the Workforce 
Housing Ordinance has had the opposite effect from its original intent. 

In February 2010, the Maui County Council revisited this ordinance 
and made several revisions, including reducing the amount of required 
affordable housing units built on site to 25 percent, provided the 
average sales price of the market units is projected to be less than 
$600,000. If the average sales price in the project is $600,000 or 
more, then 50 percent of the units must be affordably priced. The 
amended law also clarified the calculation of required affordable 
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Maui County Water 
Availability Ordinance 

Olowalu Town 

units built off site; based on 50 percent of the total number of on-site 
market units, regardless of their projected average sales price. 

The Olowalu Town Master Plan Development calls for 1,500 
residential units. Of this total, the developer will provide 750 homes 
(single-family and multi-family) to satisfy the County's workforce 
housing ordinance. 

In December 2007, the Maui County Council enacted the "water 
availability policy", identified as Title 14 of the Maui County Code. 
The purpose of the ordinance is to acknowledge and affirm that water 
is a natural and cultural resource that must be protected, preserved 
and managed as a public trust, and requires verification of a long-
term, reliable supply of water before subdivisions are approved. This 
policy applies to all new subdivisions with the exception of family 
subdivisions and subdivisions that will not be regulated by a public 
water system. 

In essence, this policy requires developers who want to build a 
subdivision or condominiums to first prove to Maui County that they 
have a long-term source of water. The policy stipulates that no 
subdivision shall be approved, unless prior to submittal of subdivision 
construction plans, the director shall provide written verification of a 
long-term, reliable supply of water. Written verification by the 
County shall not constitute an assurance, covenant, or warranty by the 
County of water source from a private, non-County system. 

Many developers on Maui have been outspoken critics of the 
ordinance, even calling it a de facto moratorium on housing. 
Developers have also complained that the ordinance will halt some 
much-needed new construction. However, proponents of the policy 
say that the ordinance is a significant step toward getting Maui's 
water shortfall under control. Furthermore, it closes a long-standing 
loophole for developers that held the County responsible for 
prOViding water service. For example, a developer could go through 
the entire process of planning, developing and selling the lots in a 
subdivision without guaranteeing the home buyers that they would 
receive a water meter from the County. 

As of the effective date of this report, the property owner is exploring 
numerous options regarding water service for Olowalu. These would 
include creating additional sources in partnership with the County, as 
well as the development of a private system. Wastewater disposal 
will likely be accomplished by connection to the County system, 
however, engineering studies and discussions with the County are 
ongoing. 
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RESIDENTIAL DEMAND CHARACTERISTICS 

Population 

Demand is analyzed from two perspectives: The first is "demographic" 
demand, the number of units needed for a given market or 
employment base. Second is "effective" demand, the financial 
demand equation which involves looking at the number of buyers who 
would be qualified and interested in purchasing residential real 
estate. 

Population growth on Maui between 1980 and 1990 had been 
exceptionally high, and had outpaced the County's ability to provide 
adequate infrastructure and housing for this added number of people. 
Overall, population growth for the County of Maui during 1980 to 
1990 was 41.67 percent. With this growth in population came a 
surge in real estate prices in the late-1 980s. This increase, driven 
primarily by foreign and domestic investment and speculation, put the 
price of homes in Maui County well above the reach of many local 
residents, and affordable housing became a major concern to 
everyone. 

The downturn in the economy between 1991 and 1997 led to the 
development of lower-priced housing as large land parcels became 
more affordable to developers. Zero-lot-line zoning was adopted by 
the County of Maui and the Meadowlands project in Kihei was among 
the first to be built. Three smaller zero-lot-line subdivisions were 
developed in West Maui between 1996 and 1998 and were highly 
successful. 

Meanwhile, the population of Maui County continued to grow during 
the 1990s. Between the 1990 and 2000 censuses the population 
increased by 28.5 percent, making Maui the fastest growing County in 
the State of Hawaii. According to Claritas Market Comparison Report 
(See Exhibit A at the end of this report), leading the growth on Maui 
was the South Maui (Maalaea-Kihei-Wailea-Makena CDPs) region 
which reflected growth of 49.0 percent increase over the 10-year 
period. The Central Maui region of Kahului and Wailuku registered 
growth of 26.5 percent; while the West Maui region indicated a 
growth factor of 23.3 percent over the same 1 O-year period. The 
growth trend has continued since the end of 2000. The 2010 
population estimates have indicated growth rates for South and West 
Maui in the 18 to 21 percent range, while growth in Central Maui has 
increased by approximately 14.5 percent over the respective 
population indicated in the 2000 census. 

The growth in the number of households between 1990 and 2000 
paralleled the popUlation pattern. Household numbers grew in the 
south, west and central regions at the respective rates of 46.4, 23.9 
and 26.4 percent. 
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Employment and 
Household Income 

Mortgage Interest Rates 

Ofowalu Town 

According to Resident Population Projections, by County: 2005 to 
2035 (State of Hawaii Data Book 2009, Table 1.28), the projected 
population of Maui County is expected to be 189,300 by 2030 and 
198,727 by the year 2035. The 2030 and 2035 estimates represent 
47.8 and 55.1 percent increases over the 2000 census numbers, 
respectively. 

The unemployment rate on Maui had been on a decline since 1992 
when unemployment was at 8.0 percent. In 2007, the unemployment 
rate was 2.8 percent. For 2008, this rate rose to 4.5 percent, after 
seeing month-over-month gains beginning May 2008. This trend 
continued in 2009, with the average unemployment rate jumping to 
8.7 percent. The unemployment rate was 8.8 percent in January 
2010 and had climbed to 8.9 percent by March; however, April 
through July has showed a stable trend, keeping between 8.2 and 8.5 
percent. (Source: State of Hawaii Department of Business, Economic 
Development & Tourism Monthly Economic Indicators). 

Household income figures have also been increasing. The estimated 
median annual household income for Maui in 2010 is $76,000 
(Source: U.S. Department of Housing and Urban Development), a rise of 
approximately 53 percent over the 1999 median household income of 
$49,489 (Source: US Census 2000) and a 96 percent increase over 
the 1989 figure of $38,771 (Source: US Census 1990). During the 12 
year period from 1999 to 2010, this represented an average 
increase of over 4 percent per year. 

By comparison, the average median sales price for a single-family 
home on Maui went from $252,874 in 1999, up to $498,708 in 
2009. This represented an increase of 97 percent over an 11-year 
period, or an average of over 8 percent per year. Although median 
prices have fallen since 2Q06, many potential buyers continue to be 
priced out of the market. 

From late-1991 to 2002, mortgage rates varied from 6.0 to 9.0 
percent. In 2003, mortgage rates for a 30-year fixed rate mortgage 
fell below 6.0 percent for the first time since Freddie Mac began 
tracking 30-year mortgage rates in 1971. Over the next six years, 
the monthly interest rate fluctuated between 5.23 and 6.76 percent. 
However, due to cuts to the Federal Funds Rate in late 2008, interest 
rates in 2009 dipped below the 5.0 percent level on numerous 
occasions. The average interest rate for 2009 was 5.04 percent. In 
2010, the interest rate averaged 4.69 percent, with the lowest rate 
seen in October at 4.23 percent. As of April 2011, mortgage rates 
hovered around 4.8 percent. Records that reach back earlier than 
Freddie Mac's indicate that this rate is below record lows witnessed in 
the 1940s, during World War II. (See Table 5 on following page). 
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Table 5 - Historical Trend of 30 Year, Fixed Mortgage Rates 
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Source: Freddie Mac-Primary Mortgage Survey 

O/owalu Town 

General Residential Sales Activity 
Island of Maui 

The number of units sold is the most basic indicator of market activity 
and is useful in helping estimate the number of new units which a 
specific market segment may be capable of absorbing. The downturn 
in the economy between 1991 and 1998 led to development of low-
priced housing on Maui. Zero-lot-line housing projects were 
popularized during this period as developers strived to make housing 
affordable to Maui residents. Since 1998, however, real estate 
began a strong recovery. As evidenced in the following section, prices 
and number of sales increased while marketing times decreased, up to 
2006. Since then, the market has headed in the opposite direction, 
with year-to-date 2010 showing some evidence of stabilization. The 
tables on the following pages illustrate the general market trends 
over the past 20 years on Maui, from 1990 through 2009. 

Vacant Land 
Sales of vacant land fell sharply after 1990 (298) to a level 
wavering around 100 to 150 sales for the next 6 years. Weakest 
sales, in terms of units sold, occurred in 1991 when only 1 16 
properties were sold. In 1998, the number of land sales increased to 
276 and in 1999, increased again to 408, reflecting a gain of 48 
percent. Sales have fallen slightly since 1999 with 372 sales in the 
year 2000 and 318 sales in 2001; however, these figures rebounded 
in 2002, 2003 and 2004 to 402, 447 and 477, respectively. Vacant 
land sales for 2005 showed a slight decrease at 421 transactions, but 
dropped 39 percent in 2006, with only 255 sales. This trend 
continued in 2007, albeit with a more stabilized decrease of 11 
percent, at 226 sales. However, in 2008, vacant land sales 
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decreased significantly by approximately 56 percent with only 99 
sales. For 2009, there was a slight uptick of 11 percent, to 110 sales, 
and in 2010 the upward trend continued with an increase in salees of 
15 percent. 

Meanwhile, median prices slowly regained ground from a low of 
$173,458 in 1999 to $269,691 in 2002, and then sharply increased 
to $336,690 in 2003, $446,563 in 2004, and $546,081 in 2005. In 
2006, the median price jumped approximately 30 percent to 
$709,000, but retreated by 19 percent in 2007, to $570,438. In 
2008, the median sales price slightly increased by almost 4 percent, 
to $599,470. A 3.4 percent gain was seen in 2009, evidenced by a 
median of $619,808. However, in 2010 the average median price 
fell by 32 percent. 

Median monthly days-on-market figures increased steadily from 67 in 
1990 to 344 in 1997, but had fallen to 227 in 2002, to 170 days in 
2003, increasing slightly to 173 days in 2004. This average 
escalated in 2005 to 291 days but dropped 29 percent to 204 days 
in 2006. In 2007, the average marketing time increased 10 percent 
to 225 days, followed by an increase of 6 percent in 2008 to 239 
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days. Then, in 2009, marketing time jumped to 274 days, or over 14 
percent. In 2010, the average days on market decreased by 22 
percent to 213 days. 

Single-Family 
Sales of single-family properties exhibited a decrease after 1990 
(560) to a level wavering around 350 to 450 sales for the next 6 
years. Weakest sales, in terms of units sold, occurred in 1995 when 
only 331 properties were sold. In 1997, the number of single-family 
sales increased to 507 and in 1998, exceeded 1990 results with a 
figure of 641. The number of sales in 1999 (965 units) was 51 
percent more than the number of sales in 1998 (641). Sales were 
slightly higher in 2000 at 951 units sold, but leveled off in 2001 at 
938 units and 997 units in 2002. Sales sharply increased in 2003 to 
1,420 transactions, and then decreased slightly in 2004 to 1,228, 
before climbing to 1,311 transactions in 2005. In 2006, the total 
sales dropped 18 percent, to 1,066 for the year. A 6 percent 
increased was realized in 2007, as sales volume totaled 1,138 units. 
In 2008, sales volume further decreased by 20 percent, to 910 units. 
A decline of almost 24 percent was seen in 2009, evidenced by only 
693 sales. In 2010, the market turned positive with 814 sales, or an 
increase of 1 7 percent. 
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Median prices in 2001 showed a 9 percent increase from $275,958 
in the year 2000, and reached a high for the past decade with a 
median of $301 ,886. In 2002, the median price increased even more 
to a level of $375,810, an enormous increase of 24 percent over 
2001. Median prices for 2003 indicated an increase of about 17 
percent to $441,062; then another large 25 percent increase to 
$553,167 in 2004. This trend continued in 2005, with a median sales 
price of $678,321, translating into a 22 percent increase. For 2006, 
prices continued their climb with a slight increase of 2 percent over the 
2005 median. The median price for 2006 averaged approximately 
$697,450. A decline of 10 percent was seen in 2007, as the 
average median price was $627,887. The average price further 
declined in 2008 by 8 percent to $574,760, then $498,708 in 2009, 
equating to a 13 percent retreat. The year 2010 continued to see a 
decrease in median prices to $462,821, or an additional 7.2 percent 
decline. 

Average monthly days-an-market figures increased steadily from 67 
in 1990 to 231 in 1997, but steadily fell to 137 in 2000. It has 
remained relatively level since that time, except in 2004 when that 
figure fell to 114 days, before rebounding to 121 days in 2005. The 
increase continued in 2006 climbing to 129 days, followed by a 
larger increase to 151 days in 2007. A slight increase was seen in 
2008, to 161 days, with 2009 appearing to be stable, at 165 days. 
In 2010, days on market decreased by 11 percent to 146 days. 
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Condominiums 
Sales of condominium units fell sharply after 1990 (1,459) to a level 
wavering between 400 to 600 sales for the next 6 years. Weakest 
sales, in terms of units sold, occurred in 1993 when only 461 
properties were sold. In 1997, however, the number of sales 
increased to 812 and up to 2,001 units in 2003. 2004 showed a 
drop in sales, to 1,935 units. This was followed by a record setting 
year in 2005, with 2,041 units sold. However, sales volume dropped 
approximately 38 percent to 1,247 units in 2006, followed by a less 
severe decline of 5 percent in 2007, to 1,183 units. In 2008, sales 
volume dropped by 40 percent to 707 units. In 2009, however, sales 
increased by 16 percent to 826 sales, with further increase in 201 0 to 
1,147 sales, or an increase of almost 39 percent from 2009. 

It should be noted that the spike in sales volume between 2003 and 
2005 coincides with a flooding of new inventory. During this period, 
new condominium projects such as Villas at Kenolio and Hale Kanani 
(Kihei), Villas at Kahana Ridge (Kahana), and Kehalani Gardens and 
lIiahi (Wailuku) closed on their units. 
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Median prices remained in a range from $154,296 to $180,392 
between 1990 and 2000. However, since then, the average monthly 
median price increased 5 percent to $189,946 in 2001,5 percent to 
$200,020 in 2002, and 19 percent in 2003 to $238,755. 2004 
indicated a sharp increase of 31 percent, with an average median 
price of $314,448, followed by a 24 percent gain in 2005, to 
$392,314. Despite a drop in sales volume in 2006, the median price 
increased to $524,758, an approximate 33 percent increase over 
2005. This was followed by a more stabilized gain of 6 percent in 
2007, to $556,332. In 2008, the averaged median sale price 
decreased for the first time in 10 years, dropping almost 6 percent, to 
$523,271. An average median of $461,508 was witnessed in 2009, 
down almost 1 2 percent from the previous year, with a further decline 
in 2010 to $388,614, or another 15 percent decrease. 

Average monthly days-on-market figures increased steadily from 77 
days in 1990 to 230 days in 1996, but had decreased considerably 
to 1 33 days by the end of 2002. This figure fell to 118 days in 
2003, then to 92 days in 2004, before rebounding to 113 days in 
2005. It rose further in 2006, to 142 days, followed by another 
increase to 166 days in 2007. Days on market remained the same in 
2008, but increased to an average of 331 days in 2009. In 2010, 
the average days on market was 182 days. 
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Year-to-date 201 0 Maui sales figures for vacant land, single-family 
and condominium units are shown on the next page. Unit sales volume 
for vacant land, single-family, and condominiums are on-pace to 
surpass 2009 counts. 2010 average median prices for single-family 
and condominiums would show a slight decline, while the average 
median for vacant land would decrease. It should be noted that the 
average for vacant land in 2009 was bolstered by several months of 
high medians, where there were numerous closings of house lots in 
resort areas. Average 2010 marketing times would be lower than 
2009 for all categories. It should be noted that the 2010 estimates 
are based solely on year-to-date sales and should not be interpreted 
as a forecast of the Maui real estate market. 
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SALES VOLUME BY MONTH 
Single-

2011 Vacant Land Family Condo 

Jon 9 54 87 
Feb 7 57 98 
Mar II 88 124 
Apr II 87 119 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

MEDIAN SALES PRICE 

Single-
2011 Vacant Land Family Condo 

Jon $300,000 $495,415 $295,000 
Feb $282,500 $440,000 $371,200 
Mar $500,000 $450,000 $289,000 
Apr $500,000 $500,000 $340,000 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

AVERAGE DAYS ON MARKET 
Single-

2011 Vacant Land Family Condo 
Jon 240 112 180 ~Vacant land 
Feb 180 149 192 ___ Single~Family 

Mar 231 151 180 -A-Condo 

Apr 362 146 141 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
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Historical New Project 
Absorption 

O/owalu Town 

In addition to the absorption rates of the individual projects, research 
was also conducted to give a historical look at the total residential 
inventory absorbed on a year to year basis. This survey included 
large projects that are typically put on the open market. These 
projects included single family residential homes, residential house lots, 
condominium projects, as well as agricultural subdivisions. It is also 
known that individual property owners occasionally subdivide tracts of 
land and sell off the lots to relatives or to a private list of purchasers. 
These types of projects are difficult to track and have not been 
included in the survey. The intent of this survey was to provide on 
indication of the capacity that the real estate market has to absorb 
new inventory on an annual basis. 

In 1999,671 new units were purchased. This number dropped to 280 
in 2000 and steadily climbed each year, up to 2003. In 2003, the 
real estate market absorbed a total of 852 new housing units, before 
dropping to 371 units in 2004. However, this drop proved to be 
temporary as numerous projects in Central and South Maui were 
completed in 2008, with a total of 850 units closed. These projects 
included Ohio, Maunaleo, lIiahi, and Kehalani Gardens within the 
Kehalani Project District as well as the Sand Hills Estates and Legends 
in the Maui Lani Project District. In addition, Hole Kanani and Wailea 
Beach Villas were completed in South Maui. There were a few 
projects in West Maui that were completed in 2005, including 
Mahanalua Nui Phose IV, Honolua Ridge, Lanikeha, and the Villas at 
Kahana Ridge. 

Subsequent to its peak in mid-2006, the real estate market has been 
decreasing, in terms of median sales prices. Sales volume has varied, 
with years of high unit sales volume primarily attributed to affordable 
housing units entering the market. The most recent example of this 
was Waikapu Gardens. In 2007 and 2008, this single-family 
affordable housing project accounted for 20 percent and 29 percent, 
respectively, of all the new unit closings on Maui. 

Over the lost 10 years, there has been on overage of approximately 
592 units sold each year. By dividing the supply available in the 
market by this overage, on estimate of the remaining years of current 
supply can be mode. As previously stated, it was determined that 
current new supply on Maui totaled approximately 2,300 units. 
Therefore, there would be about 4 years of remaining inventory. The 
current downturn of the real estate market has led to lower absorption 
rates than in previous years. However, this is typical of the real estate 
market, due to its cyclical nature. Due to currently poor economic 
conditions, there have been very few new project storts. Upon 
economic recovery, the lock of remaining inventory will likely lead to 
pent-up demand once again. 
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Table 6 - Units Absorbed Per Year (Central Maui) 
Type Units Year YTD Tatal 

1999 2000 2001 2002 2003 2004 200S 2006 2007 2008 2009 2010 Closed 

KAIMANA 5 179 11 1 1 2 179 

GREENS l 217 104 8 217 

lAO PARKSIDE IV-S C 52 14 5 6 1 1 52 

lAO PARKSIDE IV-C C 52 1 3 5 41 52 

NANEA 5 90 70 90 

GRAND FAIRWAYS l 36 31 5 36 

lAO PARKSIDE IV_A C 13 4 7 2 13 

GRAND FAIRWAYS NORTH l 79 57 22 79 

WAilUKU PARKSIDE 5 119 31 87 1 119 

THE ISLAND SCHULER PHASE I 5 55 1 24 30 55 

THE ISLANDMAUILANI PHASE I l 44 10 23 10 1 44 

OlENA 5 31 7 24 31 

THE ISLAND MAUl LANI PH II l 35 35 35 

THE ISLAND SCHULER PH II 5 53 9 44 53 

WAILUKU COUNTRY EST l 184 177 7 184 

WAIOLANI ElUA l 25 22 2 24 

SLUFFS - Maui tani l 15 6 9 15 

_ Schuler 5 21 7 14 21 

OLENA II 5 32 32 32 

LEGENDS 5 143 47 90 3 2 142 

OHIA AT KEHALANI 5 140 135 5 140 

MAUNALEO AT KEHALANI 5 82 55 27 82 

OHIA AT KEHALANI PH II 5 44 44 44 

ILiAHI AT KEHALANI C 92 61 31 92 

KEHALANI GARDENS C 132 83 49 132 

LEGENDS PHASE 11 5 134 33 99 2 134 

WAIOLANI PIKAKE l/5 36 36 36 

WAIKAPU GARDENS 5 411 62 162 180 7 411 

KOA AT KEHALANI liS 72 16 33 15 5 2 1 72 

AKOLEA AT KEHALANI liS 97 25 45 21 6 97 

SAND HillS ESTATES l 108 80 16 1 0 1 98 

NA MALA 0 WAIHEE l 7 4 4 

WAIOLANI MAUKA l 105 104 104 

COTTAGES AT KEHALANI S 114 6 51 37 19 113 

NA HOKU S 162 22 53 28 37 140 

VilLAS AT KEHALANI C 103 1 13 10 24 

MilO COURT AT KEHALANI C 94 22 22 

WAI'OlU ESTATES l 60 0 

HO'OlEA TERRACE C 174 0 
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Table 7 - Units Absorbed Per Year (South Maui) 
Type Units Year YTO Total 

1999 2000 2001 2002 2D03 2004 200S 2006 2D07 2008 2DD9 2010 Closed 

MAKENA PLACE C 10 2 2 2 2 1 10 

KAMAOlE HEIGHTS l 40 40 40 

MEADOWLANDS II l BB 63 25 BB 

WAilEA FAIRWAY VilLAS C 11B 56 62 11B 

PI1LANI VILLAGE PHASE 11 S 114 113 1 114 

MAlUHIA AT WAilEA C 14 5 1 3 2 2 13 

KEAlIl KA1 S 96 61 3S 96 

KENOllO {KAONOUlUj ESTATES S 51 45 6 51 

NA HALE 0 MAKENA C 40 13 24 3 40 

KEAHOU AT MAKENA l 7 6 1 7 

PIlLANI VILLAGE 111 S 117 117 117 

HONU ALAHElE l 64 64 64 

KllOHANA RIDGE S 73 69 4 73 

K1l0HANA HEMA l 29 2B 1 29 

VilLAS AT KENOllO C 140 61 7B 1 140 

ONE PALAUEA l 17 1 B B 17 

ALII VilLAGE l 27 27 27 

KENOLIO MAUKA 12 12 12 

HALE KANAN1 C 72 70 2 72 

WAilEA BEACH VilLAS C 9B 34 63 1 9B 

WALAKAMAUI (112 WALAKA) C 1B 1B 1B 

KIHEI KAUHAlE l 23 23 23 

KAIMAKANI C 112 96 16 112 

KANAN1 WAilEA C 3B 9 25 34 

KAI MALU C 150 22 B6 27 0 2 137 

KllOHANA WAENA l 30 6 3 0 1 10 

HOOlEI C 120 25 66 13 7 111 

KE ALII OCEAN VilLAS C 144 36 34 31 9 110 

KAMAlI'l ALA YNA S 92 44 19 14 10 B7 

PAPALI C 24 15 1 3 19 

MOANA ESTATES S 90 1B 39 20 2 79 

HOKULANI GOlF VILLAS C 152 24 10 5 39 

KAI ANI VILLAGE C 99 1 16 17 

KENOLIO MAKAI S 1B 15 15 

MALUAKA l 13 5 5 
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Table 8 - Units Absorbed Per Year (West Maui) 
Type Units Year YTD Total 

1999 2000 2DDI 2002 2DD3 2004 2005 2006 2007 2008 2009 2010 Clo$ed 

KAHANA RIDGE l 228 195 1 228 

KAUHAlE MAHINAHINA 5 19 19 19 

MAHANAlUA NUl (Ito III) l 104 33 10 19 41 1 104 

VINTAGE C 73 3 70 73 

KE ALII SUB'D III l 12 7 1 4 12 

PINEAPPLE HILL II l 30 12 8 9 1 30 

MAKILA I l 19 19 19 

OlOWALU MAKAI l 5 1 4 5 

OlOWALU MAUKA l 14 8 6 14 

COCONUT GROVE AT KAPALUA C 36 36 36 

PUUNOA SUBDIVISION l 14 14 14 

KAHANA NUl SUB'D (HUA NUl) l 17 16 1 17 

PINNACLE C 33 5 8 8 12 33 

SUMMIT 0 

Phase I C 18 5 11 2 18 

Phase II (Pulled aff Market) C 17 17 17 

Phase III C 19 19 19 

NAPll1 VILLAS PH 1 C 100 100 100 

NAPILI VILLAS PH II C 44 44 44! 

KE ALII SUB'D I l 15 12 3 15 

KAPUA VILLAGE l 45 10 35 45 

NAPILI VilLAS PHII1 C 40 40 40 

MAKILA II l 24 24 24 

HONOLUA RIDGE PH I l 25 17 8 25 

HONOlUA RIDGE PH II l 25 6 10 8 24 

VILLAS AT KAHANA RIDGE Mf 117 83 " 117 

MAHANAlUA NUl IV l 36 1 31 4 36 

LANIKEHA l 130 58 42 2 2 1 105 

KAANAPALI COFFEE ESTATES l 52 3 3 1 7 

OPUKEA Mf 114 37 12 49 

HONUA KAI Mf 700 1 166 188 355 

THE BREAKERS (WEST MAUl BREAKERS) Mf 114 13 13 

HO'ONANEA Mf 100 0 

KAANAPAli! O-H l 18 0 
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Table 9 - Units Absorbed Per Year (Upcountry/East Maui) 
Type Units Year YTD Total 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Closed 

HAIKU MAKAI l 27 4 3 27 

MAUNAOlU PlANTATIONS l 39 27 12 39 

RESIDENCES AT KUlANlALU l 57 56 1 57 

NORTH SHORE VILlAGE 5 23 22 1 23 

RIDGE AT KULAMANU l 57 57 57 

KULAMALU HlttTOP (DOWLING) l 11 11 11 

E PAEPAE PUKOA l 16 6 6 12 

ONIAOPIO RIDGE l 18 1 1 3 1 2 1 9 

PUHOlO SOUTH l 11 1 1 

COTIAGES AT KULAMAtU C 40 3 15 14 32 

MAKANI 0 KUtA l 10 0 

ONIAOPIO ESTATES l 20 0 

KUtA TO l 35 0 
----
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Historical Resale Activity 
Central and West Maui 
(Past 11 Years) 

O/owo/u Town 

Table 10 - Tolal New Project Absorplion 1999102010 

According to the Realtors Association of Moui, Multiple Listing Service, 
there has been on overage of 51 0 sales of condominium, residential 
and vacant land properties in Central Moui over the post 11 years, 
and on overage of 740 condominium, residential and vacant land 
sales in West Moui. During this period, the number of vacant land 
sales in Central Moui ranged from 17 in 2008 to 140 in 2005, with 
on overage of approximately 65 sales each year. Vacant land sales 
in West Moui ranged from 27 in 2008 to 141 bock in 2000. 
Condominium units in Central Moui ranged from a low of 61 in 2008 
to 267 units in 2005, while West Moui sales ranged from 194 in 
2008 to 736 in 2003. The overage yearly condo sale in West Moui 
during this period was 539. Sales of single family properties in 
Central Moui ranged from a high of 51 9 in 2007 to a low of 201 in 
2001. 

Central Maui Sales Volume 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Tolal 

Vacant Land 79 60 72 103 70 140 " 72 17 " 23 711 
Cando 66 95 122 144 174 267 150 84 61 77 112 1,354 
Single Family 212 201 235 261 340 431 377 519 446 242 265 3531 
Total 359 356 429 508 584 838 581 675 526 340 400 5,596 

West Maui Sales Volume 
2000 2001 2002 2003 2004 200S 2006 2007 2008 2009 2010 Total 

Vacant Land 141 129 107 112 106 94 84 " 27 28 35 925 
Condo 654 605 730 736 6" 683 434 330 194 364 503 5,932 
Single Family 98 113 131 160 179 171 116 108 " 75 100 1 317 
Total 893 847 966 1008 984 948 634 500 287 467 638 8,174 

It is obvious that the economic recession that began in 2008 has hod a 
significant adverse impact on the Central Moui market. However, 
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County of Maui 
Housing Demand Model 

O/owa/u Town 

sales of condominium and sing le-family homes in West Maui quickly 
rebounded in 2009 and 201 0 from 2008 levels. 

Central Maui Sales 2000 to 2010 
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This model, included as part of the Hawaii Housing Policy Study 
Update 2003, by SMS Research & Marketing Services, Inc., projected 
the effect of increasing population and the effect of decreasing 
household sizes on the supply and demand for residential units. The 
demand for housing units was calculated by comparing the increase in 
Maui's population to the average household size during a certain 
period. As population increases and household sizes remain the same 
or decrease, this would indicate the need for additional housing units. 
Conversely, if population decreases while household sizes remain the 
same; this would indicate a softening in demand for housing units. 
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According to the projections by SMS, the supply and demand model 
indicates that up to 2015, demand would be higher than the 
available supply in the market. However, from 2016 to 2023 this 
balance will shift and provide a slightly higher supply of product 
versus demand. Theoretically, only at this point would prices begin to 
fall due to the oversupply in the market. The total supply that would 
become available between 2011 and 2024 (the end of the study 
period) will be 8,1 19 units, compared with the demand for 8,103 
units. 

Through this study period, the balance between supply and demand 
does not significantly shift to either side. However, this indicates that 
the original deficit of 4,170 units, calculated by SMS in 2003, would 
not be reduced. By the end of the study period there will still be a 
need for 4,154 additional resident housing units. 

It is also noted that resident housing units (RHU) were said to only 
account for 70 percent of the total housing units in any given year. 
According to the Hawaii Housing Policy Study 2003, the remaining 
units include vacant units which is generally 5 percent of the total and 
non-resident housing units which account for approximately 25 percent 
of the total housing unit inventory. Non-resident units are defined as 
units that are set aside for rental pools and are targeted to transient 
visitors. These units are not available for County residents on an 
ongoing basis. 

This study, by SMS Research & Marketing Services, Inc., provided 
evidence of the need for additional housing in Maui County. 
According to the report, nearly 45 percent of all Maui County 
households expressed a desire to move to a new home in the near 
future, of which, approximately 1 3 percent stated they wanted to 
move out of state. As such, effective demand was said to be 40 
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percent of all Maui County households, up from 36 percent from the 
previous 2003 survey. 

Not surprisingly, the report indicated that almost 40 percent of those 
who expect to move outside of Hawaii made it known that one of their 
main reasons for leaving was the high price of housing, up from 1 4 
percent in 2003. The 2006 study listed the average monthly 
mortgage payment for the County of Maui to be $1,820 and an 
average monthly rent of $1,080. Approximately 46 percent were 
said to be spending more than 30 percent of their income on housing. 
Although the study was done during a time of more robust market 
conditions, prices still appear to be out of reach for many Maui 
County residents. 

An analysis was done to compare the increase in affordable prices to 
median prices for residential and condominium units. The affordable 
price is based on the median income level for the County of Maui and 
typical mortgage interest rates and loan requirements. This 
calculation assumed a 95 percent loan-to-value ratio and a 30 
percent debt to income level, similar to the assumptions utilized by 
DHHC. Since 1990, interest rates have dropped from 10.13% to 
5.05% as of 2009, and below 5.0% in 2010. As shown in Table 11, 
the single-family and condominium prices which are affordable to 
earners of the median household income was compared to the median 
prices of residential and condominium prices in the market. 

Table 11 - Comparison of Affordable and Market Prices 

Affordable vs. Market Price Comparison 
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As income levels rose from 1990 to 2000, residential properties 
became more affordable to those earning the County's median income 
level. Although the disparity significantly narrowed by 1998 and 
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1999, the median price for a single-family residential property has 
always been higher than the price that can be afforded by a 
household earning the County's median income. During this period, the 
only option was to purchase a condominium unit, which for larger 
families can be less accommodating. In 2001, the nation's economy hit 
a recession, which was followed by the lowering of short term interest 
rates by the gavernment. Consumer money flawed out of the stock 
market and into bonds and treasuries, which pushed long term interest 
rates lower. This caused a surge in demand for real estate, which sent 
prices skyrocketing within a few years. 

By 2002, the soaring prices outpaced the County's median income 
level despite steadily falling interest rates. At the same time, 
condominium units were found to be a more feasible alternative and 
sales in this category started to pick up their pace. 

By 2004, median sales prices for residential and condominium 
properties were both higher than what could be afforded by 
households earning the County's median income level. In 2006, this 
situation reached critical levels, as prices for both residential and 
condominium units reached their peak. It did not help that mortgage 
rates also trended slightly upwards, which lowered the afford ability 
to buyers needing to finance their purchase. 

Since 2006, the softening of the real estate market has brought 
median prices closer to affordable pricing levels; however, as seen in 
the previous table, there is still a substantial inequality. To help 
alleviate this situation, more housing units should be brought to the 
market, especially those geared toward Maui's workforce. 

The County of Maui is currently in the process of updating the General 
Plan, which will establish long-term planning guidelines for Maui 
County to the year 2030. The first step in this process involved the 
creation of a Countywide Policy Plan, which provides broad goals, 
objectives, policies and implementing actions used to develop the 
Maui Island Plan and Community Plans. The current version of the 
plan was adopted by the Maui County Council on March 24, 2010. 

Although its design is still preliminary in nature, many of the goals, 
objectives, and policies set forth in the Countywide Policy Plan are 
inherent in Olowalu Town. The following list represents some of the 
pertinent characteristics that are consistent with the Countywide Policy 
Plan: 

Protect the Natural Environment 
Olowalu Town will build innovative infrastructure systems that are 
based upon sustainable technologies which minimize adverse impacts 
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upon the natural environment. Efficient "green" technologies modeled 
after natural systems are planned with emphasis on conservation, 
cleaning, and recycling. Olowalu Town's residents will utilize walking 
for many daily needs thus reducing the number of daily car trips, and 
will provide residents access to beach parks, playgrounds, hiking, and 
biking from their homes. 

Preserve Local Cultures and Traditions 
The Olowalu Master Plan proposes to increase the acreage of the 
existing Olowalu Cultural Reserve from approximately 75 acres to 
approximately 11 0 acres. 

Improve Education. Parks and Public Facilities 
Approximately 1 00 acres, or about 17 percent of the project, will be 
available for active parks, social services, police/fire protection and 
schools. Schools are planned to be developed within a %-mile 
distance of homes, or within a 5-minute walk. Being located near 
residential areas and parks affords children the option of walking or 
bicycling to school. The Olowalu Cultural Reserve (OCR) currently 
provides educational experiences relating to its archaeological and 
cultural heritage to school children. 

Expand Housing Opportunities for Residents 
Olowalu Town will feature on-site affordable housing units. 
Affordable housing requirements will be addressed in keeping with 
market needs and the County of Maui's Residential Workforce 
Housing Policy. Under current conceptual plans, Olowalu Town will 
provide roughly 500 affordable housing units (less than 120 percent 
of median income); 500 sub-market housing units (below existing 
average market prices); and, 500 market rate housing units (above 
average market prices). As designed, this plan would meet or exceed 
Maui's existing Workforce Housing Ordinance. 

Diversify Transportation Options 
Olowalu Town Master Plan is being designed with a connecting 
network of pedestrian friendly roadways that will offer residential 
numerous routes for both pedestrian and drivers that are both safe 
and attractive. The neighborhood block system design will shorten 
travel routes and encourage walking and/or biking as an alternative 
to automobiles. 

Promote Sustainable Land Use gnd Growth Management 
Olowalu Town is situated within the Urban and Rural Growth 
Boundary being recommended by the General Plan Advisory 
Committee and the Maui Planning Commission. The Olowalu Town 
Master Plan is being predicated upon the design principles of 
Traditional Neighborhood Design (TND). This design principle 
promotes the development of communities that are pedestrian 
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friendly, offer a wide range of housing opportunities, and allow 
residents to live within walking distance to corner stores, schools, 
parks, and community centers. 

Furthermore, once established, the Urban and Rural Grown Boundaries 
at Olowalu will help to maintain Olowalu's small town scale. These 
boundaries will enhance and preserve the town's unique sense of 
place, maintain compact town centers, preserve pedestrian-friendly 
streets, prevent sprawl, and ensure habitats are preserved and 
protected. 

On a larger scale, the overall lack of new project starts within the 
past few years has some economists foreseeing a potential shortfall in 
housing upon recovery of the economy. Many real estate analysts are 
of the opinion that it has become too difficult to feasibly create new 
housing projects since the passage of ordinances linked to 
development. Builders and developers have chosen to withdraw from 
the Maui market, looking for less costly and time consuming 
opportunities. Tightened lending practices, due to the recent financial 
reform, have also made it difficult to obtain financing, especially for 
large developments. Recent housing starts have been about 80 
percent less than in the robust years. Due to these factors, there may 
be less competitive inventory when Olowalu Town Master Plan 
Development's housing units become available. The development will 
be strongly targeted towards the workforce market segment, which 
has seen consistently high demand. As stated earlier, the Olowalu 
Town Development is planned to contain at least 750 "affordable" 
units to comply with the County's workforce housing ordinance. 

Central Maui has historically housed the largest percentage of the 
island's workforce population. This is attributed to many factors. First, 
Kahului Airport and Kahului Harbor are Maui's primary shipping and 
transportation venues. Furthermore, Kahului has the largest 
concentration of retail centers, including Kaahumanu Center, Maui 
Mall, Kahului Shopping Center, and The Maui Marketplace. The 
University of Hawaii Maui College is also situated in Kahului. 
Meanwhile, Wailuku is the seat of County government, as well as 
being home to the State Building and Hoapili Hale, the island's main 
judicial building. Not coincidently, most of Hawaii's major financial 
institutions all have their primary branch in Central Maul. 

Due to these factors, there has always been more demand for 
workforce housing in Central Maui than in other regions. However, the 
overall lack of affordable housing in Central Maui has created the 
need for many residents to commute daily from outlying areas, such as 
Upcountry Maui, South Mau; and from West Maui, which are also in 
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short supply of affordable housing. Thus, the Olowalu Town Master 
Plan Development has the opportunity to offer affordable housing 
outside of Central MauL 

The Olowalu Town Master Plan Development is planned for 
approximately 636 acres of land. Preliminarily, the development 
calls for a total of 1,500 housing units. Of this total, at least 750 
residential units will be created to fulfill the affordable housing 
obligation. 

In addition to single-family residential areas and multi-family 
residential areas, the master plan development will feature areas of 
live-work, commercial, parks, cultural preserve, as well a community 
center, schools with associated recreation fields, greenway paths and 
roads. 

According to the Department of Planning "Directed Growth Areas 
Listing and Units" table, dated October 1, 2009, the forecasted 
demand of units to 2030 for each region on Maui is as follows: 

Region 
Central Maui 
West Maui 
South Maui 
North Maui 

Upcountry Maui 
East Maui 

2030 Demand Units 
5,073 
3,456 
1,482 
119 
824 
200 

Although overall Maui demand to 2030 was forecasted to be 11 ,1 54 
housing units, the long-term supply was estimated to be only 11,622 
housing units. Based on these figures, even if all of the future supply 
units were built on Maui, there would be a relatively small island-wide 
surplus of only 468 housing units by 2030. The surplus in West Maui 
was projected to be only 175 housing units with the greatest surplus 
being in South Maui at 41 8 units. Central Maui was projected to have 
a deficit of 223 housing units by 2030. 

Based on the aforementioned factors, as well as conclusions drawn 
from the previous supply and demand analysis, the Olowalu Town 
Master Plan Development is expected to be well received by the 
market, over the long-term, with especially strong interest foreseen for 
the affordable units. 

Although the Olowalu Town Master Plan Development is delineated as 
being within West Maui, it is somewhat isolated from the rest of 
Lahaina, and thus provides a unique community setting away from the 
more heavily populated areas of West MauL Olowalu Town will 
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provide an opportunity for local residents to reside in a small 
oceanside community that will be available to all working families on 
the island, unlike other oceanside communities on Maui, such as 
Wailea, Kaanapali and Kapalua, that are priced beyond the means 
of these same families. As areas surrounding Lahaina Town, Kihei 
Town and even Kahului and Wailuku, become more densely 
populated, Olowalu Town is anticipated to appeal to residents from 
all areas of Maui desiring a more traditional living environment of a 
small community. 

The following demand projections were made based on capture rates 
anticipated from different areas of Maui. The capture rates represent 
the anticipated portion of total demand from the different regions of 
Maui that may comprise demand for Olowalu Town during the 
projected 8 to 1 0 year development period. It is expected that a 
portion of residents that live in Central Maui but work in West Maui 
may want to live closer to work. A portion of residents that want to 
remain in West Maui, but in a smaller neighborhood may also wantto 
reside in Olowalu instead of Lahaina Town. Lastly, a smaller capture 
rate is also expected from the regions of South Maui, North Maui and 
Upcountry Maui. This is based on the assumption that homes are 
equally affordable in Olowalu Town as they are in these other 
regions of the island for Maui's workforce market. 

Capture 2030 Demand Units for 
Region 2030 Demand Units Rate Olowalu Town 

Central Moui 5,073 15% 760 
West Maui 3,456 15% 518 
South Maui 1,482 10% 148 
North Moui 119 5% 6 
Upcountry MauT 824 5% 41 
East MauT 200 0% 0 

Total: 1,473 

In this light, it is the Consultant's opinIon that the 1,500 units 
planned for the Olowalu Town Master Plan Development will be 
able to be absorbed within a period of 8 to 10 years. 
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B. COMMERCIAL AND INDUSTRIAL MARKET ANALYSIS 

SUPPLY CHARACTERISTICS The following chort represents the existing commercial and industrial 
developments, as well as proposed projects in Central Maui, South 
Maui, and West MauL 

Table 12 - Commercial and Industrial Projeds in Central Maui, South Maui and West Maui 
ProjedName location 

EXISTING (South Maui) 
Kihei Commercial Center Kihei 
Pmani Business Park Kihei 
Kihei Business Pork Kihei 

Total 
EXISTING (Central Maui) 

Gross Pro jed Area 
In Acres 

16 
7 
14 
37 

Primary Users 

Commercial, Mixed-use, Light Industrial 
Commercial, Mixed-use, light Industrial 
Retail & Commercial 

Maul Industrial Park, Hana Highway and Kahului 136 Mixed-Use, light Industrial 
Dairy Rood Industrial Subdivisions 

Wailuku Industrial Park Wailuku 55 
Kamehameha Parkway Subdivision Kahului 62 
Maul Business Park, Phase 1 A & 1 ~B Kahului 78 

Commercial, Mixed-use, Light Industrial 
Commercial, Mixed-use, Light Industrial 
Commercial, Mixed-use, Light Industrial 
Retail & Commercial Traingle Square Subdivision Kahului 

Wakea Industrial Subdivision Kal1ului 
Central Maul Baseyard Kahului 
Millyard Industrial Subdivision Wailuku 
Waiko Industrial Subdivision Wailuku 
Consolidated Baseyard Subdivision Wailuku 
Maui Lan! Village Center Wailuku 

Total 
EXISTING (West Maui) 
Wili Ko Industrial Subdivision Lal1aina 

13 
12 
15 
30 
15 
23 
110 
S49 

37 

I 

Commercial, Mixed-use, Light Industrial 
Light Industrial 
Commercial, Mixed-use, Light Industrial 
Light Industrial 
Light Industrial 
Commercial, Mixed-use, Light Industrial 

Lahaina Business Park (Phases I and II) Lahaina 41 
Commercial, Mixed-use, Light Industrial 
Mixed-Use, Light Industrial 

PROPOSED 
Maui Business Park, Phase II 
Waikapu light Industrial 
Kaonoulu Business Pork 

Maui's Existing 
Commercial/Industrial 
Projects 

Total 

Kahului 
Wailuku 

Kihei 
Total 

78 

179 
8 

75 
262 

I 

I 

Commercial, Mixed-Use, Light Industrial 
Light Industrial 
Commercial, Mixed-Use, Light Industrial 

Central Maui has approximately 83 percent of the island's commercial 
and industrial pork land, with the largest amount situated in Kahului, 
near the harbor and airport. In Kahului, these subdivisions are the 
Maui (Kahului) Industrial Pork; Kamehameha Parkway Subdivision No. 
2; Maui Business Pork Phose IA and IB; Airport Triangle; and Wakea 
Industrial Subdivision. Wailuku's industrial projects include the 
Wailuku Industrial Pork, The Millyard, Waiko Baseyard SubdiVision, 
Consolidated Baseyard Subdivision, and Maui Lani Village Center. 

West Maui has the second largest amount of commercial and 
industrial pork land on Maui at 12 percent of the total eXisting 
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acreage, and South Maui has the least amount of commercial and 
industrial park land at only 6 percent of the island total. 

Maui !Kahuluillndustrial Park 
This leasehold industrial subdivision was developed and owned by 
Alexander and Baldwin, Inc., in the early 1960's. Most of the land in 
the Kahului Industrial Park is being leased on a long-term basis to 
developers and owner-users that have constructed and sub-leased the 
improvements. Beginning in 1988, A & B began selling the leased fee 
interest in some of these properties to a select group of lessees. Since 
that time several other offerings have been made to the lessees of 
their properties. In fact, many of the lessees have chosen to purchase 
the leased fee interest in the land rather than renegotiate their 
respective ground leases. These leased fee sales, according to a 
representative of Alexander & Baldwin, reflected their estimate of 
IIfee simple" land value. 

On Maui, the Kahului Industrial Pork subdivision is by far the most 
established, and enjoys a superior location with respect to harbor and 
airport facilities, as well as other supporting commercial activities. 
Occupancy is high, and demand has spurred the development of 
additional industrial land along Wake a Avenue within this subdivision, 
as well as other projects in Kahului. According to officials at A&B 
Properties, their developments in the Kahului Industrial Pork have 
historically had high occupancy rates. 

Kamehameha Parkway Subdivision No.2 
This subdivision contains 36 parcels ranging in size from 12,826 
square feet to 2.428 acres. In December 1991, A&B Properties sold 
approximately 16 fee simple parcels in the light industrial 
Kamehameha Parkway Subdivision No.2. 

There are currently 31 parcels developed in this subdivision, which 
includes such projects as the Valley Isle Motors, Tesoro, Spee Dee 
Lube, the HC&S Federal Credit Union, Kula Produce, Kula Community 
Federal Credit Union, Maui Community Federal Credit Union, The 
Fairgrounds office building, three medical office buildings, and 
Service Rentals and Sales. 

Triangle Square 
In response to the high demand, A&B Properties developed Triangle 
Square, located makai of the Hana Highway, across the Maui 
Industrial Park. Lots range between 7,172 square feet to 2.8 acres. 
Triangle Square is bound by Haleakala Highway, Dairy Road and 
Hana Highway. This 13-acre, 11-lot subdivision currently includes a 
Lexus dealership; a BMW dealership; Gas Express; the Kele building 
anchored by Denny's Restaurant; a small retail center at the corner of 
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Hana Highway and Dairy Road, and the Triangle Square Apex 
Building. A Krispy Kreme doughnut outlet was constructed at the 
corner of Dairy Road and Haleakala Highway. Costco and Kmart are 
located across Dairy Road from Triangle Square. 

All lots in this subdivision are offered as ground leases or build-to-suit 
only. Three opportunities are currently being advertised including 
pad sites of 16,190 square feet, 24,873 square feet and 8,600 
square feet. None are available for sale. 

Maui Business Park 
Seventy-six (76) acres were developed starting in 1995 as Phases IA 
and IB of the Maui Business Park. Phase IA includes 32 light industrial 
zoned lots ranging in size from 16,801 to 35,522 square feet on 
about 42 acres of land. Lots were initially priced at an average of 
$30 to $35 per square foot. Nine (9) parcels immediately sold and 
ranged from $26.00 to $34.38 per square foot. The only parcel to 
be sold in 2007 was purchased at a price of $43.77 per square foot 
for 27,188 square feet. An 8,506 square foot subdivided parcel was 
sold in October 2008 for $41.1 5 per square foot; however, there 
were no sales in 2009. In April 2010, a 16,525 square foot lot sold 
for $41.45 per square foot. 

Improved properties within this phase include a Harley Davidson and 
automobile dealership; a McDonald's restaurant; a dental practice; a 
mortuary; a large self-storage center; several commercial office 
properties; and numerous light industrial facilities. The Maui 
Marketplace, also part of Phase lA, is patterned after Waikele 
Center in Oahu and was completed in 1997. It includes tenants such 
as Lowe's Hardware, Borders Books and Music, Office Max, Old 
Navy, Pier One Imports and Sports Authority. 

Phase IB consists of about 34 acres of land and includes the large 
Wal Mart and Home Depot sites which were 14.014 acres and 
I 2.701 acres, respectively. The remaining 10 lots are located along 
Hookele Street and range in size from 17,990 to 45,869 square feet, 
with an average of 22,817 square feet. Prices for these lots were 
initially at $26.00 to $27.00 per square foot. In addition to the Wal 
Mart and Home Depot, some of these parcels have been improved 
with a veterinary clinic, two professional office buildings, and a self­
storage center. A July 2004 conveyance involved the lot at the corner 
of Puunene Avenue and Hookele Street, which sold for $33.35 per 
square foot and is now home to Zippy's Restaurant. A 44,823 square 
foot portion of the Wal Mart site, fronting Pakaula Street, was 
subdivided and sold in December 2005 for $36.25 per square foot. 
A three-unit retail center was subsequently built on this lot, with current 
tenants Panda Express, Verizon Wireless, and Game Stop. 
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Developed in 1984, all lots in this fee simple, light industrial 
subdivision have been sold, and improvements have been constructed 
on 34 parcels. Of the 53 lots in this development, only eight are more 
than one-half acre in size. The balance of the sites is between 10,055 
and 20,119 square feet in size. Due to the unavailability of vacant 
light industrial land in the Central Maui region, sales in this Wailuku 
development have increased during the past three years. 

Wailuku Industrial Park 
This light industrial subdivision was developed by C. Brewer in the 
late- 1 970s and it consists of 74 fee simple lots off of Lower Main 
Street in Wailuku. Lots range from 10,106 square feet to a parcel 
3.089 acres in size. Approximately 72 percent of the parcels are less 
than one-half acre in size. Of the 74 light industrial lots, only two are 
not utilized for a building or as yard space. 

Waiko Baseyard Subdivision 
The Waiko Baseyard Subdivision consists of 14.891 acres of land that 
was subdivided into 19 finished lots in 2005. It is located along 
Waiko Road in Waikapu Town of Wailuku. The lots range in size 
from 13,342 to 124,720 square feet. Lot No. 16 was deeded back 
to Brewer Environmental, Inc. and was not available for sale. Lots No. 
17, 18 and 19 were retained by the developer and also not made 
available for sale. Fourteen (14) lots have sold so for, and only Lot 
11 has not sold but is not on the market. It is noted that public records 
indicate additional sales between $20.00 and $25.00 per square 
foot; however, according to the developer, these prices were based 
on an agreement with the prior land owner and considered below­
market. The initial sale price in the subdivision was $35.00 per 
square foot. A July 2008 sale of Lot 1 was at a price of $36.80 per 
square foot, while the most recent conveyance, in May 201 0, was a 
distress sale of four consolidated lots (lot 12-A), at $21.25 per 
square foot. 

Consolidated Baseyards Subdivision 
This 35-lot light industrial subdivision was completed in 2007 and is 
located on Waiko Road in the Waikapu area of Wailuku, 
encompassing 23.164 acres of land. The lots range in size from 
10,375 to 85,502 square feet. Twenty-six (26) lots sold in 2006 with 
prices ranging from $28.16 to $38.00 per square foot with an 
average price of $32.87. The lowest prices at about $28.00 to 
$29.00 per square foot were discounted prices offered only to initial 
buyers. In 2007, eight (8) more lots sold at prices ranging from 
$27.61 per square foot for a 53,143 square foot lot to $39.97 per 
square foot for a 13,811 square foot lot. The average price in 2007 
was $33.1 8 per square foot, while the average price in 2008 was 
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$37.45 per square foot. There was one September 2009 sale; 
however, this was shown to be between related parties. The next 
most recent sale was in November 2008, at $36.00 per square foot. 

Maui Lani Village Center 
Consisting of 78 lots of between 7,545 and 196,185 square feet, 
Maui Lani Village Center is located off Kuikahi Drive in Wailuku. 
Completed in 2010, this mixed use subdivision has unique zoning that 
allows for commercial and residential uses, in addition to industrial 
uses. There were six dosings in late 2009, ranging in price from 
$50.00 to $55.00 per square foot. There has been one sale in 2010, 
at $60.00 per square foot. Developer pricing for the remaining 
inventory is generally between $50 and $60 per square foot. 

Wili Ko Subdivision 
This light industrial subdivision consists of about 37 acres and is one of 
only two industrial subdivisions serving the entire West Maui region. It 
contains 19 lots, of which two are owned by Kaanapali Pacific 
Railroad, Ltd. The remaining lots are all improved with commercial or 
light industrial facilities. The lots range in size from 10,000 to 40,457 
square feet. The majority of the properties in this subdivision contain 
multi-tenant facilities. 

Lahaina Business Park 
The Lahaina Business Park is the newest industrial subdivision in 
Lahaina, situated approximately 800 feet mauka of Honoapiilani 
Highway. This light industrial subdivision contains a total of 62 lots, 
including one designated as a "roadway lot". This subdivision was 
developed in two phases. Phase I consists of 28 lots on 
approximately 16.1 acres, with lots ranging in size from 15,727 to 
34,882 square feet. Phase II, on about 21 acres, has 31 marketable 
Jots ranging from 12,299 to 43,939 square feet, with an average lot 
size of 22,042 square feet. Access is allowed by way of Keawe 
Street which runs from Honoapiilani Highway, opposite the Lahaina 
Cannery Mall. 

There were no land sales within the Lahaina Business Park between 
2007 and 2009; strong evidence of West Maui's lack of land entitled 
for light industrial use. However, the economic recession that occurred 
during this period has caused a substantial decline in land values 
within this subdivision. There have been three conveyances in 201 0 
to-date. An April 2010 sale, at $26.00 per square foot, involved five 
adjoining lots totaling 127,430 square feet. A June 2010 foreclosure 
sale of one lot was at $26.20 per square foot. Two adjacent lots sold 
in July 2010 for $30.45 per square foot. 
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South Maui 

Commercial/Industrial 
Listings 

O/owa/u Town 

It should be noted that the July 2010 conveyance involved the same 
two lots in Phase I that had sold for $51.00 per square foot each, in 
June 2006. This translated into a drop in unit price of about 40 
percent over the four-year span. 

Kihei Commercial Center 
The Kihei Commercial Center is one of only two improved industrial 
areas within the South Maui region. This subdivision originally 
consisted of three development lots. The first phase of the project, 
built on approximately 6.667 acres, consists of four (4) industrial 
buildings. The second lot, located next to the first phase, consists of 
4.101 acres and has been improved with Kihei Commercial Plaza, a 
four-building office and warehouse condominium project. 

The other remaining parcel was a 6.1 28-acre site on Piilani Highway 
that was further subdivided into six (6) light industrial lots. This 
subdivision had one sale in each of Years 2004 and 2005. Both sales 
indicated prices of $27.38 and $28.42 per square foot which were 
both negotiated in 2004. There were two other sales, in 2006, at 
$38.14 and $40.57 per square foot, with both lots located along 
Piilani Highway. The two parcels, Lot 16 and Lot 17, were 
consolidated into one parcel and were subsequently conveyed as a 
foredosure sale in June 2010, at $24.89 per square foot. Lot 15 has 
been improved with a gas station/convenience store/car wash facility, 
with additional leasable retail and office spaces. Meanwhile, South 
Shore Plaza, a three-story commercial retail/office and warehouse 
complex, was built on Lot 19. 

Piilani Business Park 
The Piilani Business Park is located along Piilani Highway and Ohukai 
Road in Kihei, adjacent to the Kihei Commercial Center. This park is a 
1 2-lot light industrial subdivision developed by Blackfield Hawaii. 

Currently, a Tesoro gas station/service facility is on the 49,960 
square foot (Parcel 11) site at the corner of Piilani Highway and 
Ohukai Road. The other developments indude the Kihei Gateway 
Plaza (Parcell 0), the Kihei Trade Center (Parcel 5), Miyake Concrete 
(Parcels 2 and 3), Kihei Trade Center II (Parcell), the Kihei Gateway 
Center (Parcel 4), and Aloha Plaza (Parcels 6 & 7). 

Research has indicated there is currently about 621 acres of 
commercial and industrial land in Central MauL However, the vast 
majority is held by the State of Hawaii, and is situated around the 
Kahului Airport and Kahului Harbor. Furthermore, although not all of 
the privately owned parcels in Central Maui have been improved, 
many are being held by their owners for future development. As such, 
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Maui's Proposed 
Commercial/Industrial 
Projects 

O/owaJu Town 

only vacant lots listed for sale were deemed to be "available" and 
considered current supply in Central Maui. 

According to the Maui Multiple Listing Service, there are 75 parcels 
currently available for sale, totaling approximately 40 acres. There 
are 64 lots for sale, amounting to over 36 acres, within the recently 
completed Maui Lani Village Center. Wailuku Town has four parcels 
available, while none of the remaining Central Maui 
business/industrial parks had more than 2 lots for sale. The 40 acres 
represents only 6 percent of the overall commercial and industrial 
land in Central Maui. According to the Maui Multiple listing Service, 
West Maui has only five (5) vacant commercial/industrial land parcels 
listed for sale totaling only 98,974 square feet, or 2.27 acres. South 
Maui also has five (5) commercial/industrial parcels for sale which 
totals approximately 7.56 acres. Based on historical absorption, the 
available acreage is not sufficient to support long-term needs in these 
regions. 

The only proposed light industrial project planned for the Central 
Maui region is Phase II of the Maui Business Park, consisting of 
approximately 179 acres. This project will be located to the 
southeast of Maui Business Park Phase I. This development was still in 
the initial design stage, with the timing of subdivision construction 
unknown. 

A&B Properties, Inc. intends to redevelop the Kahului Shopping Center 
and surrounding area into a mixed-use community called the Kahului 
Town Center. Preliminary plans for the 20 acres call for 442 
residential units, 140,000 square feet of retail space and 156,000 
square feet of office space. Marketing for Phase I, featuring retail 
and office condominiums, is currently underway. 

Preliminary Plans for A&B's Wai'ale Master Plan Development, which 
consists of a total of 545 acres, include 23 acres set aside for 
commercial use and another 16.3 acres for business/light industrial 
uses. As of current, the developer was still in the process of obtaining 
entitlements and there was no set timetable for construction of this 
project. 

A 12-acre site at the corner of Maui Lani Parkway and Kaahumanu 
Avenue is planned for the Maui Lani Shopping Center. This retail 
project is slated to have a Safeway as its anchor tenant. The project 
is currently in the entitlement phase, with its environmental assessment 
having been accepted in August 201 O. Maui Lani has other small sites 
within their project district planned for commercial use; however, the 
majority has been built as part of their Village Center. 
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The Kehalani Project District has 20 acres on the eastern side of 
Honoapiilani Highway set aside for their commercial component. A 
Conceptual land Use Map listed approximately 200,000 to 210,000 
square feet of commercial space is to be built; however, there were 
no known plans for this area. 

Due to the rapid growth of South Maui and its potential for economic 
expansion, an additional 88 acres were rezoned from agricultural 
land in 2005. This proposed light industrial project, preliminarily 
known as Kaonoulu Business Park, will help accommodate the long­
term demand for industrial space in this region. As of current, there 
were no known design plans or timetable for construction for this 
subdivision. 

DEMAND CHARACTERISTICS 

Industrial/Commercial 
Land Pricing Trend 

Vacancy Rales 

Up to the Year 2007, there was significant appreciation for 
commercial/industrial vacant land on Maui, as well as the entire 
island. This rise in prices was attributed primarily to favorable 
economic conditions, coupled with the lack of entitled land. On Maui, 
a majority of the lots in existing commercial/industrial subdivisions 
have been built-out or are being held by their owners for 
development in the near-term future. In this light, the Consultant 
looked to more recently developed parks, Waiko Baseyard, 
Consolidated Baseyards, Maui Business Parks, and lahaina Business 
Parks, for trend evidence within the industrial/commercial market. 

There have been very few sales of lots within these parks since 2009; 
however, it is obvious that there has been a downward trend since 
2007. When compared to 2007, 2009 and 2010 sales prices and 
current listings indicate a decrease in land values of between 5 and 
20 percent. 

Most of the industrial development in Central Maui consists of owner­
user facilities. Conversations with commercial leasing agents revealed 
that investment-driven warehouse properties have showed an increase 
in vacancy, as many businesses have shuttered their operations, or 
relocated to smaller accommodations. 

According to a 2010 Maui Retail Market Report by Colliers Monroe 
Friedlander, Central Maui was the only submarket on the island to 
post positive net absorption. South Maui and West Maui, which are 
both heavily populated by visitors, indicated negative net absorption. 
West Maui revealed the highest vacancy rate of 15.11 percent, while 
Central Maui was reported to have the lowest vacancy rate at 4.44 
percent. The island average stood at 8.52 percent. This is a 
testament to the strong demand for retail space in Central MauL As 
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Rental Rate Trends 

Forecasting Demand for 
Commercial and Industrial 
Land on Maui 
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previously indicated, Central Maui is home to the island's larger retail 
centers, such as Kaahumanu Shopping Center, Maui Mall, and the 
Maui Marketplace. West Maui has the second highest inventory of 
retail space at 914,847 square feet, with the majority of retail space 
catering to visitors. 

The Colliers Monroe Friedlander report stated retail rents in West 
Maui stabilized in 201 0 and ranged from $3.75 to $5.30 per square 
foot per month, absolute net. Research of retail center space showed 
Lahaina Gateway Center had units available between $4.00 and 
$5.00 per square foot. Lahaina Cannery Mall had space available 
at negotiable rental rates, and Fairway Shops had spaces available 
at $3.50 to $4.75 per square foot. Asking retail rents in Central Maui 
was reported to have fallen 7 percent while South Maui asking retail 
rents fell more than 10 percent since 2009. Commercial leasing 
agents indicated that property owners have had to lower 
expectations and in some cases provide rent reductions, in order to 
keep their tenants. 

Our survey of current listings of competing spaces in the Central Maui 
neighborhood indicates that rents are lower than a year to two years 
ago. Whereas warehouse or storage spaces were being rented for 
upwards of $1.25to $1.50 per square foot per month on an absolute 
net basis, current available spaces are clustered within a general 
range of $0.75 to $1 .00 per square foot per month. 

Based on our analysis of the interacting supply and demand factors 
for commercial and industrial land in Central Maui, the Consultant has 
analyzed the potential market acceptance of the subject's commercial, 
industrial and village mixed use areas. 

Population Comparison 
According to demographic statistics by Claritas, Central Maui's 
population grew by approximately 26 percent from 32,310 people 
in the 1990 census to 40,867 people in the most recent census in 
2000. West Maui's population grew by approximately 23 percent 
from 14,392 in the 1990 census to 17,748 in the 2000 census, while 
South Maui had the largest increase of approximately 49 percent 
from 15,349 in the 1990 census to 22,874 in the 2000 census. 

Central Maui has kept to approximately 32 percent of the total 
population of Maui County during this period and is still at 32 percent, 
based on 2010 population estimates. The 2010 estimate indicates a 
population growth rate of approximately 1 4 percent over the 2000 
census numbers. The population of South Maui and West Maui 
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accounted for approximately 1 5 and 14 percent of Maui County's 
population, respectively, in each of the past census counts. It should 
be noted that while West Mau has remained at approximately 14 
percent, South Maui jumped to almost 20 percent by 2010 estimates. 
The 2015 population projection for West Maui indicates a growth 
rate of approximately 7 percent over the 201 0 estimate. 

Population of Maui Districts 
70,000 -r-- ------ --------------, 
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. West Maui 

40,000 -/-~~~-rj-~--I 
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To keep up with its very strong demand for commercial or industrial 
park space, Central Maui has had numerous developments built within 
the last 10 years. The Waiko Bas~yard Svbdivision was completed in 
2005, with the Consolidated Baseyards Subdivision following in 2006. 
The Maui Lani Village Center was also completed in early 2010. 

The significantly higher amount of land within Central Maui's 
commercial/industrial parks can be attributed to its proximity to major 
transportation and shipping facilities located in Kahului. As shown in 
Table 13, based on 2010 population, Central Maui has the lowest 
number of persons per acre of commercial and/or industrial land (in 
projects) with a ratio of approximately 85 persons per acre. 
Meanwhile, West Maui's ratio is approximately 269 persons per acre 
of land area, while South Maui has the largest ratio, at about 751 
persons per acre. 

The Consultant is aware of only two proposed commercial industrial 
parks on Maui that are currently in the planning phase. As previously 
shown in Table 12, A&B Properties' Maui Business Park, Phase II will 
increase Central Maui's inventory by 179 acres, while the Kaonoulu 
Business Park is slated to add approximately 75 acres of inventory to 
the South Maui area. When the proposed developments are taken 
into consideration, both Central Maui's and South Maui's ratio would 
fall, while West Maui's ratio would remain the same. 
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Table 13 Population to land Area in Commercial/Industrial Parks -
Centra I Maul South Maul West Maul 

Population (2010) 46,795 27,797 20,996 
Commercial and Industnal Land Area 

Total acres (in parks) 549 37 78 
Persons Der acre 85.2 751.3 269.2 

Total acres (includes proposed parks) 736 112 78 
Persons per Acre (includes proposed parks) 63.6 248.2 269.2 

According to analyses based on projected traffic flow through 
Olowalu Town and population projections for the project, it is 
estimated that Olowalu Town may contain up to 300,000 square feet 
of commercial space that will cater to both local residents in the 
community and the many visitors and commuters that will pass through 
the town. However, according to the developer, the 300,000 square 
feet of commercial space also includes many public uses, such as 
community centers, educational facilities, police and fire stations, 
medical offices, libraries, post office and cultural centers, churches, etc. 
Unlike other planned developments where there is a specified amount 
of land area allocated for commercial or industrial use, the mixture of 
commercial developments within Olowalu Town is incorporated into 
the overall "Urban Residential" sector. 

Based on the West Maui data provided in Table 13 above, and the 
projected amount of commercial spaces planned for Olowalu Town, 
the Appraiser calculated that a population of approximately 4,649 
people would be supported by 300,000 square feet of commercial 
space. The resident population of Olowalu Town is estimated to be 
4,200 people based on 1,500 households and 2.7 persons per 
household. As such, it appears that 300,000 square feet of 
commercial space should be sufficient to accommodate the population 
of Olowalu Town. 
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Commercial Space (SF) 

Amount of land needed to support 
375,000 SF of commercial space @ 
40% lot coverage. 

West Maui Persons per Acre of 
Commercial Land 

Population that would be supported 
by the amount of commercial space 

300,000 SF 

750,000 SF 
17.22 Acres 

270 

in Olowalu 4,649 

Projected population of Olowalu 
Town @ 2.7 persons per Household 4,200 

Historical Absorption of Commercial & Industrial Land 

Olowalu Town 

Recently built subdivisions in Central Maui indicate significant 
absorption rates. The 11 lots released by the developer of Waiko 
Baseyard in October 2005 totaled just over five acres and were 
absorbed within five months. This would indicate an absorption rate 
of 11.90 acres per year. 

Consolidated Baseyards was completed in 2006, with 35 marketable 
lots totaling approximately 22 acres. There were 27 lots, totaling 
almost 16 acres, immediately sold between October and December 
2006 and January 2007. The remaining eight lots, of approximately 
6 acres, were sold in 2007. Overall monthly absorption averaged 
1.6 acres, which would translate into about 19 acres per year. 

Maui Lani Village Center was completed in early 2010 and features 
77 lots, totaling approximately 42 acres. There have been seven 
closings, amounting to 7.9 acres, within the 19 months that this 
subdivision has been marketed. This translated into an absorption 
rate of about five acres per year. 

Conversations with the subject's property owners indicated that the 
300,000 square feet of commercial space would consist of uses 
geared more toward neighborhood goods and services providers, in 
addition to retail and restaurants that cater to both residents and 
visitors passing through Olowalu Town. It is the Consultant's opinion 
that the areas would be well suited for a neighborhood commercial 
retail/office centers, featuring a supermarket and/or drug store as 
the anchor tenant(s), as well as retail boutique shops and restaurants. 
Supplementary businesses would cater to the needs of the residents 
within the Olowalu Town Plan Development and visitors to the area. 
As explained earlier, the 300,000 square feet of commercial space 

Page 69 



ACM Consultants, Inc. Olowa/u Town 

also includes many public uses that will serve the Olowalu community 
as well. 

Therefore, although market conditions are currently soft for 
commercial and industrial segments, it is the Consultant's opinion that 
there will be stronger demand for the Olowalu Town Master Plan 
Development's commercial spaces upon economic recovery. Based on 
the previously stated supply and demand factors, the 300,000 square 
feet of commercial space is expected to be absorbed well within the 
estimated 8- to 1 O-year absorption of the project's 1,500 residential 
units. 
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C. CONCLUSION 

Olowo/u Town 

The following points summarize the supply of real estate in Maui at 
this time. 

RESIDENTIAL SUPPLY COMPONENTS 

o There are approximately 2,300 new housing units (single 
family residential, condominium and residential house lots) 
currently available in the market or will become available in 
the short-term future. Based on historical annual absorption 
rates of the real estate markets, the current short term supply 
of units is expected to last approximately 4 years (2,300 units 
of supply -;- 590 units of average annual absorption). 

o Long term supply, as being recommended by the County of 
Maui Planning Department, the Maui Planning Commission and 
the General Plan AdVisory Committees, is estimated to be 
11,623 housing units. Although this count is based on a 20-
year span, it is difficult to gauge the timing of these projects 
until construction actually begins. 

Economic changes, community intervention, market conditions or 
internal issues with the developers may affect the feasibility of 
these projects. In reality, some of these projects may never be 
approved or be built out by 2030. For this reason, the 
number of units of potential supply that will actually be 
developed is expected to be lower than the 1 1,623 units on 
the list. 

COMMERCIAL AND INDUSTRIAL SUPPLY COMPONENTS 

o Available commercial and industrial land in Central Maui 
amounted to approximately 40 acres. Most of the 
availability, about 36 acres, consists of lots within the recently 
completed Maui Lani Village Center. 

o There are currently no immediate proposed commercial or 
industrial developments planned for West Maui or South Maui. 
Proposed commercial and industrial developments in the 

Central Maui region include the Maui Business Park, Phase II 
(179 acres), Maui Lani Shopping Center (12 acres), and the 
Kehalani Project District's commercial component (20 acres). In 
addition, A&B Properties, Inc. is planning to redevelop the 
Kahului Shopping Center area into the Kahului Town Center. 

The following points summarize the demand for real estate in Maui at 
this time. 
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RESIDENTIAL DEMAND COMPONENTS 

o Population on Maui between 2000 and 2010 grew by 20.9 
percent. Population is expected to increase by almost 58 
percent from 2000 to 2035. From 1990 to 2000, Central 
Maui had a 26.5 percent increase in population, while West 
Maui and South Maui experienced increases of 23.3 and 49.0 
percent, respectively. 

o In 2010, the interest rate averaged 4.69 percent, with the 
lowest rate seen in October at 4.23 percent. As of April 
2011, mortgage rates hovered around 4.8 percent. This 
would typically mean that real estate becomes more 
affordable to a larger segment of the population. However, 
the current state of national and local economies, coupled with 
high unemployment, have prevented many potential market 
participants from taking advantage of these historically low 
rates. 

o Real estate sales activity in land, single-family and 
condominium properties dropped considerably in terms of 
number of sales and median sales price since their peaks in 
mid-2005. During this same period, marketing times have 
increased. However, statistics for 2010 appear to show some 
signs of improvement. 

o The Hawaii Housing Policy Study Update 2003 shows that 
there will be a demand for 8,103 new resident housing units 
(RHU) from 2011 to 2024. 

o The Hawaii Housing Policy Study Update 2003 also estimated 
a deficit of approximately 3,299 needed resident housing 
units as of 2010. By the end of the study in 2024, this deficit 
will increase by approximately 26 percent to 4,154 units. 

o Demand for Olowalu Town is anticipated to come from all 
areas of Maui and not just from West Maui residents. These 
include the many people that work in West Maui but reside in 
other regions of the island, as well as those interested in living 
in an affordable ocean side community. 

COMMERCIAL AND INDUSTRIAL DEMAND COMPONENTS 

o West Maui had a significant increase in population from the 
1990 census to the 200 census with a growth rate of 23 
percent. Central Maui also had a significant increase in 
population from the 1990 to the 2000 census, with a growth 
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rate of approximately 26 percent. South Maui experienced 
the greatest increase in population between the 1990 and 
2000 census with a growth rate exceeding 40 percent. 
Increasing population must be followed with the availability of 
professional services and commercial establishments to support 
the growth. 

o Although the lack of sales activity on Maui can partially be 
attributed to softened market conditions, there is also a lack of 
suitable vacant land available for purchase. Therefore it is 
highly likely that some measure of hidden demand exists. 
Vacant land prices on Maui overall have decreased. Upon 
economic recovery, prices are expected to rebound 
significantly, due to resurgence in demand and limited supply. 

o Rental rates for commercial and industrial space have 
declined since their peaks in 2007. It can be assumed that this 
trend will reverse course as the economy gains traction. 

o West Maui appears to have the second highest ratio of 
population to acres of finished commercial and industrial land 
area with South Maui having the highest ratio. This would 
indicate the continued demand for commercial and industrial 
land in West Maui and South Maui. 

The economic downturn being witnessed across the nation has 
significantly affected Maui, through a drop in visitor counts and the 
drastic slowdown of construction. These industries are two of the 
primary employment forces on the island and their decline has had an 
adverse impact on the local economy. Unemployment has been on the 
rise, with many that are still employed stating that job security is a 
concern. Meanwhile, the heavy losses witnessed in the financial sector 
since the fourth quarter of 2008 have surely diminished the investment 
capital for other potential buyers. Combined with a more stringent 
lending environment, it has become increasingly difficult to purchase 
and develop real estate, regardless of current market conditions. 

At the height of the market, the primary obstacle for buyers was the 
high asking prices for residential products. Many buyers who did not 
own a home found it difficult to even come up with enough money for 
a down payment. Meanwhile, homeowners saw their property values 
increase to a point where they were able to use their equity 
appreciation to upgrade to larger, more elaborate accommodations. 
For many, this option is no longer possible, as the retreat of home 
prices has caused a significant loss of equity. Currently, the ability of 
qualified buyers to purchase housing may be more difficult than a few 
years agoi however, it is fairly safe to assume that as economic 
conditions improve, housing units within the workforce market segment 
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will continue to be the most sought after. Local economists have 
varied opinions as to the timing of the economic recovery, but many 
have pointed to late-20 11 or 2012 for this turnaround. 

Had the Olowalu Town Master Plan Development come on-line today, 
it would have likely been facing the same types of sales difficulties 
that other ongoing projects are witnessing. However, the subject will 
still need to go through entitlement, design and construction processes 
before sales can occur. As such, release of the subject's housing units 
may be better timed with the economic recovery. Once market 
conditions improve, the project can expect to see heightened demand, 
due to its attractive oceanfront community location. 

Most importantly, the Olowalu Town Master Plan Development will be 
targeted heavily toward the workforce market segment. Statistical 
evidence has clearly shown that regardless of conditions, this market 
segment has the most demand. Although the pricing of the project 
units have not been determined, this development will give entry level 
market participants an opportunity for home ownership. 

The property owners continue to work diligently with government 
agencies in an effort to design a master plan community that 
represents smart-growth for Olowalu, a once thriving community. As 
previously discussed, the proposed project is consistent with many of 
the goals, objectives, policies and implementing actions set forth in the 
Countywide Policy Plan, which provides a policy framework for the 
Maui Island Plan and Community Plans. After consideration of current 
economic and real estate market conditions; forecasts by Hawaii 
economists; as well as long-term supply and demand recommendations 
being deliberated for the 2030 General Plan, it is the Consultant's 
opinion that the Olowalu Town Master Plan Development should be 
well positioned to capitalize on the recovery of the real estate market 
and play an important role in providing a long-term solution to the 
housing needs of Maui's workforce. 
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EXHIBIT A 
Demographic Reports - Claritas, Inc. 



Maui County 



West Maui 



EXHIBIT B 
Olowa/u Town Conceptual Community Master Plan 
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ADDENDA 



DEFINITIONS 

The purpose of this Glossary is to assist the reader in understanding specific terminology used in this report. 

Appraisal 

Cash Equivalent 

Counseling 

Discounting 

Extraordinary Assumption 

Fair Value 

(noun) the oct or process of developing an opinion of value; an opinion of 
value (adjective) of or pertaining to appraising and related functions such as 
appraisal practice or appraisal services. 

A price expressed in terms of cash, as distinguished from a price expressed 
totally or partly in terms of the foce amounts of notes or other securities that 
cannot be sold at their face amounts. 

Providing competent, disinterested, and unbiased advice and guidance on 
diverse problems in the broad field of real estate; may involve any or all 
aspects of the business such as merchandising, leasing, management, 
acquisition/disposition planning, financing, development, cost-benefit studies, 
feasibility analysis, and similar services. Counseling services are often 
associated with evaluation, but they are beyond the scope of appraisal. 

A procedure used to convert periodic incomes, cash flows, and reversions into 
present value; based on the assumption that benefits received in the future 
are worth less than the same benefits received now. 

An assumption, directly related to a specific assignment, which, if found to be 
false, could alter the appraiser's opinions or conclusions. Extraordinary 
assumptions presume as fact otherwise uncertain information about physical, 
legal, or economic characteristics of the subject property; or about conditions 
external to the property such as market conditions or trends; or about the 
integrity of data used in an analysis. An extraordinary assumption may be 
used in an assignment only if: 

• It is required to properly develop credible opinions and conclusions; 
• The appraiser has a reasonable basis for the extraordinary 

assumption; 
• Use of the extraordinary assumption results in a credible analysis; 

and 
• The appraiser complies with the disclosure requirements set forth in 

USPAP for extraordinary assumptions. 

The cash price that might reasonably be anticipated in a current sale under 
all conditions requisite to a fair sale. A fair sale means that buyer and seller 
are each acting prudently, knowledgeably, and under no necessity to buy or 
sell-, i.e., other than in a forced or liquidation sale. The appraiser should 
estimate the cash price that might be received upon exposure to the open 
market for a reasonable time, conSidering the property type and local 
market conditions. When a current sale;s unlikely-i.e., when it;s unlikely that 
the sale can be completed within 12 months-the appraiser must discount all cash 
flows generated by the property to obtain the estimate of fair value. These 
cash flows include, but are not limited to, those arising from ownership, 
development, operating, and sale of the property. The discount applied 
shall reflect the appraiser's judgment of what a prudent, knowledgeable 
purchase under 0 necessity to buy would be willing to pay to purchase the 
property in a current sale. 



Fee Simple Estate 

Hawaiian Terms 

Highest and Best Use 

Highest and Best Use 
of Land or a Site 
as Though Vacant 

Highest and Best Use 
of Property as Improved 

Hypothetical Condition 

Leased Fee Interest 

Leasehold Interest 

Market Rent 

Absolute ownership encumbered by any other interest or estate, subject only 
to the limitations imposed by the governmental powers of taxationl eminent 
domain, police power, and escheat. 

The Hawaiian words "mauka" and "makai" are commonly used in the islands 
as indicators of direction. The word "mauka" means toward the mountain, 
and "makai" means toward the ocean. 

The reasonably probable and legal use of vacant land or an improved 
property, which is physically possible, appropriately supported, financially 
feasible, and that results in the highest value. The four criteria the highest 
and best use must meet ore legal permissibility, physical possibility, financial 
feasibility, and maximum profitability. 

Among all reasonable, alternative uses, the use that yields the highest 
present land value, after payments are made for labor, capital, and 
coordination. The use of a property based on the assumption that the parcel 
of land is vacant or can be made vacant by demolishing any improvements. 

The use that should be made of a property as it exists. An existing 
improvement should be renovated or retained as is so long as it continues to 
contribute to the total market value of the property, or until the return from a 
new improvement would more than offset the cost of demolishing the existing 
building and constructing a new one. 

That which is contrary to what exists, but is supposed for the purpose of 
analysis. Hypothetical conditions assume conditions contrary to known facts 
about physical, legal, or economic characteristics of the subject property; or 
about conditions external to the property, such as market conditions or 
trends; or about the integrity of data used in an analysis. A hypothetical 
condition may be used in an assignment only if: 

• Use of the hypothetical condition is clearly required for legal 
purposes, for purposes of reasonable analysis, or for purposes of 
comparison; 

• Use of the hypothetical condition results in a credible analysis; and 
• The appraiser complies with the disclosure requirements set forth in 

USPAP for hypothetical conditions 

An ownership interest held by a landlord with the rights of use and 
occupancy conveyed by lease to others. The rights of the lessor (the leased 
fee owner) and the lessee are specified by contract terms contained within 
the lease. 

The interest held by the lessee (the tenant or renter) through a lease 
transferring the rights of use and occupancy for a stated term under certain 
conditions. 

The most probable rent that a property should bring in a competitive and 
open market reflecting all conditions and restrictions of the specified lease 
agreement including term, rental adjustment and revaluation, permitted uses, 
use restrictions, and expense obligations; the lessee and lessor each acting 



Markel Value 

prudently and knowledgeably, and assuming consummation of a lease 
contract as of a specified date and the passing of the leasehold from lessor 
to lessee under conditions whereby: 

• lessee and lessor are typically motivated. 
• Both parties are well informed or well advised, and acting in 

what they consider their best interests. 
• A reasonable time is allowed for exposure in the open market. 
• The rent payment is made in terms of cash in United States 

dollars, and is expressed as an amount per time period 
consistent with the payment schedule of the lease contract. 

• The rental amount represents the normal consideration for the 
property leased unaffected by special fees or concessions 
granted by anyone associated with the transaction. 

The major focus of most real property appraisal assignments. Both economic 
and legal definitions of market value have been developed and refined. 
Continual refinement is essential to the growth of the appraisal profession. 

The most widely accepted components of market value are incorporated in 
the following definition, 

"The most probable price, as of a specified date, in cash, or in terms 
equivalent to cash, or in other precisely revealed terms, for which the 
specified property rights should sell after reasonable exposure in a 
competitive market under all conditions requisite to a fair sale, with the 
buyer and seller each acting prudently, knowledgeably, and for self-
interest, and assuming that neither is under undue duress." 

Market value is defined in the Uniform Standards of Professional Appraisal 
Practice (U5PAP) as follows, 

"A type of value, stated as an opinion, that presumes the transfer of a 
property (i.e., a right of ownership or a bundle of such rights), as of a certain 
date, under specific conditions set forth in the definition of the term identified 
by the appraiser as applicable in an appraisal." 

The following definition of market value is used by agencies that regulate 
federally insured financial institutions in the United States: 

"The most probable price which a property should bring in a competitive 
and open market under all conditions requisite to a fair sale, the buyer and 
seller each acting prudently and knowledgeably, and assuming the price is 
not affected by undue stimulus. Implicit in this definition is the consummation 
of a sale as of a specified date and the passing of title from seller to buyer 
under conditions whereby:" 

• Buyer and seller are typically motivated; 
• Both parties are well informed or well advised, and acting in 

what they consider their best interests; 
• A reasonable time is allowed for exposure in the open market; 
• Payment is made in terms of cash in U.S. dollars or in terms of 

financial arrangements comparable thereto; and 



Prospective Market Value 
Upon Completion 
of Construction 

Prospective Value Opinion 

Report 

Uniform Standards 
of Professional 
Appraisal Practice 

• The price represents the normal consideration for the property 
sold unaffected by special or creative financing or sales 
concessions granted by anyone associated with the sale. 

The prospective future value of a property on the date that construction is 
completed, based upon market conditions forecast to exist as of the 
completion date. 

A forecast of the value expected at a specified future date. A prospective 
value opinion is most frequently sought in connection with real estate projects 
that are proposed, under construction, or under conversion to a new use, or 
those that have not achieved sellout or a stabilized level of long-term 
occupancy at the time the appraisal report is written. 

Any communication, written or oral, of an appraisal, appraisal review, or 
appraisal consulting service that is transmitted to the client upon completion 
of an assignment. The types of written reports listed below apply to real 
property appraisals: 

Self-Contained Appraisal Report: A written appraisal report 
prepared under Standards Rule 2-2(a) of the Uniform Standards of 
Professional Appraisal Practice. A self-contained appraisal report 
sets forth the data considered, the appraisal procedures followed, 
and the reasoning employed in the appraisal, addressing each item 
in the depth and detail required by its significance to the appraisal 
and providing sufficient information so that the client and the users 
of the report will understand the appraisal and not be misled or 
confused. 

Summary Appraisal Report: A written report prepared under 
Standards Rule 2-2(b) or B-2(b). A summary appraisal report 
contains a summary of all information significant to the solution of 
the appraisal problem. The essential difference between a self-
contained appraisal report and a summary appraisal report is the 
level of detail of presentation. 

Restricted Appraisal Report: A written report prepared under 
Standards Rule 2-2(c), B-2(c), or lO-2(b). A restricted use appraisal 
report is for client use only. The restricted use appraisal report 
should contain a brief statement of information significant to the 
solution of the appraisal problem. 

Current standards of the appraisal profession, developed for appraisers 
and the users of appraisal services by the Appraisal Standards Board of The 
Appraisal Foundation. The Uniform Standards set forth the procedures to be 
followed in developing an appraisal, analysist or opinion and the manner in 
which an appraisal, analysis, or opinion is communicated. They are endorsed 
by the Appraisal Institute and by other professional appraisal organizations. 



LIMITING AND CONTINGENT CONDITIONS 
ACM Consultants, Inc. 

1, The property is appraised as though free and clear of any or all liens and encumbrances unless otherwise stated in this report. The 
Consultant wlll nol be responsible for motters of a legal nature Ihal affect either the property being appraised or the title to it. The 
Consultont assumes thot the title is good and marketable, and therefore, will not render any opinions aboullhe title. 

2. legal descriptions referenced in the report were obtained from public documents from the Stole of Howaii, Bureau of Conveyances, or were 
furnished by the client, and were assumed 10 be correct. 

3. It is assumed that all applicable zoning and use regulations and restrictions hove been complied with, unless a nonconformity has been slated, 
defined, and considered in this appraisal report. 

4. It is assumed that all required licenses, certificates of occupancy or other legislative or administrative authority from any local, state, or 
national governmental or private entity or organization have been or can be obtained or renewed for any use on which the value estimates 
contained in this report are based. 

5. It is assumed that the vt1l1zatlon of the land and improvements is within the boundaries or property lines of the property described and that 
there is no encroachment or trespass unless otherwise stated in this report. ResponSible ownership and competent property management are 
assumed unless otherwise stated In this report. 

6. The Consultant has inspected as far as possible, by observation, the land and the improvements; however, it was not possible to personally 
observe conditions beneath the soil or hidden structurally or by other component$. The appraisal assumes that there are no hidden, 
unapparent, or apparent conditions of the property Site, subsoil, or structures or toxic material which would render It more or less valuable. 
The Consultant and firm have no responsibility for any such conditions or for any expertise or engineering to discover them. All mechanical 
components are assumed to be in operable condition and status standard for properties of the sublect type. Conditions of heating, cooling, 
ventilation, electrical and plumbing equipment is considered to be commensurate with the conditions of the balance of the improvements 
unless otherwise stated. No judgment may be made by us as to adequacy of insulation, type of Insulation, or energy efficiency of the 
improvements or equipment, and no representations are made herein as to these matters unless specifically stated and considered in the 
report. 

7. Information provided by third parties including government agencies, flnanclallnstltvtlons, realtors, buyers, sellers, property owners and 
others and contained In this report were obtained from sources considered reliable and bel1eved to be true and correct. However, no 
warranty is assumed for possible misinformation. 

8. All engineering is assumed to be correct. Any plot plans and illustrative material in this report are included only to assist the reader in 
visualizing the property. Any sketch in this report may show approximate dimensions and is Included to assist the reader in visualizing the 
property. Maps and exhibits found In this report are provided for reader reference purposes only. No guarantee as to accuracy is 
expressed or implied unless otherwise stated in this report. No survey has been made for the purpose of this report. 

9. The Consultant is not qualified to detect hazardous waste and/or toxic materials. Any comment by the Consultant that might suggest the 
possibility of the presence of such substances should not be taken as confirmation of the presence of hazardous waste and/or toxic materials. 
Such determination would require investigation by a qualified expert In the field of environmental assessment. The presence of substances 

such as asbestos, urea-formaldehyde foam Insulation, or other potentially hazardous materials may affect the value of the property. The 
Consultant's value estimate is predicated on the assumption that there Is no such material on or in the property that would cause a loss in 
value unless otherwise stated in this report. No responsibility is assumed for any environmental conditions, or for any expertise or 
engineering knowledge required to discover them. The Consultant's descriptions and resulting comments are the result of the routine 
observations made during the appraisal process. 

10. If analysis contained In this appraisal involves partial interests In real estate, the value of the fractional interest plus the value of all other 
fractional interests mayor may not equal the value of the entire fee simple estate considered as a whole. 

11. Unless otherwise stated in this report, the subject property is appraised without a specific compliance survey having been conducted to 
determine if the property is or is not in conformance with the requirements of the Americans with Disabilities Act. The presence of 
architectural and communications barriers that are structural in naruretllot would restrict access by disabled individuals may adversely affect 
the property's value, marketability, or utility. 

12. Possession of this report, or a copy thereof, does not carry with It the right of publication. It may not be used for any purposed by any 
person other than the party to whom it is addressed without the written consent of the Consultant, and in any event, only with proper written 
qualification and only in its entirety. 

13. The Consultant(s) or those assisting in preparation of the report will not be asked or required to give testimony in court or hearing because of 
having made the appraisal, In full or in port, nor engage in post appraisal consultation with client or third parties except under separate and 
special arrangement and at additional fee. If testimony or deposition is required because of subpoena, the client sholl be responsible for 
any additional time, fees, and charges regardless of issuing party. 

14. Neither all nor any part of the contents of this report (especially any conclusions as to value, the identity of the Consultant, or the firm with 
which the Consultant is connected) shall be disseminated to the public through advertising, public relations, news sales, or other media without 
prior written consent and approval of the Consultant. 

ACCEPTANCE OF, AND/OR USE OF THIS APPRAISAL REPORT BY CLIENT OR ANY THIRD PARTY CONSTITUTES ACCEPTANCE OF THE ACM 
CONSULTANTS, INC., CERTIFICATION, LIMITING AND CONTINGENT CONDITIONS. CONSULTANT LIABILITY EXTENDS ONLY TO STATED CLIENT, NOT 
SUBSEQUENT PARTIES OR USERS OF ANY TYPE, and the total liability of Consultant(s) and firm is limited to the amount of fee received by Consultant. 
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Mr. Bill Frampton 
OLOWALU TOWN LLC 
2073 Wells Street, Suite 1 01 
Wailuku, Hawaii 96793 

• 
A Real Estate Appraisal. Research & Advisory Group 

10-9106B 

Re: An Assessment of Economic and Fiscal Impacts for the proposed Olowalu Town Master Plan 
Development in Olowalu, Island and County of Maui 

Dear Mr. Frampton 

In accordance with your request, we have analyzed the proposed Olowalu Town Master Plan 
Development in Olowalu, District of Lahaina, Island and County of Maui, in order to provide a study 
of its potential economic and fiscal impacts. This counseling report, and the conclusions herein, is 
based on the on-site inspection of the property, a study of current political and economic conditions, 
and a historical review of the real estate market in the West Maui region. 

The subject consists of approximately 636 acres of land and is currently zoned State Agricultural 
District. The proposed project is identified as Olowalu Town and will be located along Honoapiilani 
Highway between Maalaea and Lahaina. Olowalu Town will be a community comprised of 
residential uses, commercial and civic uses, parks and recreation sites, agricultural uses, and a cultural 
preserve. 

At full build-out, Olowalu Town is expected to be comprised of approximately 1,500 living units, 
including single-family, multi-family and live-work units, together with up to 300,000 square feet of 
commercial and civic space. Within the 1,500 living units, on-site affordable housing units will also be 
included in compliance with the County of Maui's Residential Workforce Housing Policy. 

The focus of this assignment essentially has three parts: (1) to define and delineate the subject and its 
market area; (2) to identify and analyze potential economic impacts with regard to the project; and 
(3) identify and analyze potential fiscal impacts with regard to the project. 

The following report presents a narrative review of the assessment and our analysis of data along 
with other pertinent materials on which this report is predicated. It contains data and exhibits 
gathered in our investigations, and will include a description of the analytical process and our 
conclusions, as of August 1, 2011. 

2073 Wells Street. Suite 100 • Wailuku. Maui. HI 96793 • Telephone: (808) 242-6481 • Fax: (808) 242·1852 



Mr. Bill Frampton 
September 14, 2011 
Page 2 

Thank you for allowing us the opportunity to work on this interesting assignment. 

Respectfully submitted, 
ACM Consultants, Inc. 

nihisa, MAl, CRE 
Certi General Appraiser, 
State of Hawaii, CGA-039 
Expiration: December 31, 2011 

Dominic J. 
Certified eneral ppraiser, 
State of Hawaii, CGA-576 
Expiration: December 31, 2011 

ACM 
CONSULTANTS, INC --
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PART 1- INTRODUCTION 
A. EXECUTIVE SUMMARY 

Background 

Study Objectives 

The proposed Olowalu Town Moster Plan Development is located on 
both sides of Honoapiilani Highway in Olowalu, Island and County of 
Maui. The subject is primarily zoned State Agricultural District and 
consists of approximately 636 acres of land. The project, which is still 
in its preliminary planning stage, will consist of approximately 1,500 
residential units, including single·family, multi·family and live· work 
units; passive parks and open space, such as cultural preserves, 
neighborhood parks, and archaeological sites; active 
parks/community services, such as coastal parks, community centers, 
schools and police/fire facilities; up to 300,000 square feet of 
commercial space (inclusive of live· work and civic uses); and, on on-
site wastewater treatment facility. Potable water for the project will 
be provided by a private water well. According to the Developer, 
the proposed land use is as follows: 

Proposed Land Use 
Urban ReSidential/Commercial 
Rural Residential 
Agricultural 
Conservation 

Acreage 
290 acres 
170 acres 
161 acres 

15 acres 
Total: ± 636 acres 

Preliminary plans call for 400 to 800 single-family units, 600 to 900 
multi-family/apartment units, and 150 to 200 live-work units. The 
Developer has estimated on 8- to 10-year build out for Olowalu 
Town. 

ACM Consultants, Inc. has been retained by Olowalu Town LLC to 
assess the potential economic and fiscal impacts related to this 
proposed project. In particular, the Consultants studied economic 
trends and demographics, and supply and demand factors for 
residential and commercial properties. Residential properties included 
single-family residences, single-family house lots, and 
condominium/apartment units. Commercial properties included vacant 
developable lots as well as improved properties. In the process, they 
gathered as much information as possible on real estate activity on 
Maui while focusing on the West Maui, Central Maui, and the South 
Maui market. 

The objectives of the economic and fiscal impact assessment were as 
follows: (1) to define and delineate the subject and its market area; 
(2) to identify and analyze potential economic impacts with regard to 
the project; and (3) identify and analyze potential fiscal impacts with 
regard to the project. 



ACM Consultants, Inc. 

Conclusion 

Economic and Fiscal Impact Assessment, Olowalu Town Master Plan Development 

The development of this project will generate significant expenditures 
by the developer of this subdivision, in addition to the eventual 
homeowners. These investments are expected to favorably impact the 
Maui economy on a broad scale, and in a multitude of ways. 

D Site work and infrastructure construction for this project will 
immediately infuse capital into the Maui economy. Numerous 
consultants will be involved in the initial planning stages, and 
the construction trades will benefit from the job creation of this 
project. 

D Advertising for the project and marketing of the units will 
benefit graphic artists, advertising companies, newspapers, 
real estate sales agents, escrow companies, etc. 

D Individual site development will again result in additional work 
for engineers, architects, material suppliers, equipment rentals 
and sales, landscaping companies, and other related 
industries. 

D The new housing units will have an indirect affect on retail 
businesses, restaurants and service establishments as the 
expanded work force purchases goods and services. This 
should pass through the entire community, causing a ripple 
effect and increase the amount of capital flowing through 
Maui. 

D Upkeep of the residential, commercial and light industrial 
buildings will also translate into work for maintenance 
companies, painting companies, real estate management and 
leasing groups, etc. 

D Fiscal benefits of this development will include increases in 
real estate taxes and various fees collected by the County of 
Maui, as well as additional conveyance tax, income tax and 
general excise tax inflow for the State of Hawaii. 
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SUMMARY OF ECONOMIC IMPACTS 

From Development Activities 
Total Construction Expenditures 

Total Indirect Sales 

Total Employment 

Total Payroll 

Total Residents Supported 

Total Households Supported 

Total Excise Tax 

At Full Build-Out 
Annual Taxable Property Values 

Annual Property Tax Revenue 

In-Migrant Residents 

Annual In-Migrant Resident County Expenditures 

Annual In-Migrant Resident Personal Income Tax 
And Corporate Income Tax 

Annual In-Migrant Resident General Excise Tax 

Annual In-Migrant Resident State Expenditures 

$465,562,500 

$585,677,625 

4,770 jobs 

$224,032,728 

11 ,000 residents 

3,510 units 

$38,813,000 

$52,500,000 

$1,614,000 

21 9 residents 

$(627,000) 

$732,000 

$319,000 

$( 1 ,428,000) 

SUMMARY OF FISCAL IMPACTS. COUNTY OF MAUl 

Net Annual Revenues at Full Build-Out $986,000 

SUMMARY OF FISCAL IMPACTS. STATE OF HAWAII 

Cumulative Net Revenues from Development $60,339,000 

Net Annual Revenues at Full Build-Out $(377,000) 
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B. PURPOSE OF THE REPORT 

The purpose of this report, as of August 1, 2011, is to generate an 
economic and fiscal impact assessment with respect to the proposed 
Olowalu Town Master Plan Development. 

C. INTENDED USE OF THE REPORT 

D. SCOPE OF THE REPORT 

The intended use or function of this report is to provide potential 
economic and fiscal information and real estate market data to our 
client to be used in the entitlement process for the Olowalu Town 
Master Plan Development. 

The Consultant has agreed to provide a current economic and fiscal 
impact assessment of this project by (1) defining and delineating the 
market area; (2) identifying and analyzing potential economic impacts 
with regard to the project; and (3) identifying and analyzing potential 
fiscal impacts with regard to the project. The assessment will be 
developed and prepared in conformity with, and subject to, the 
requirements of the Code of Professional Ethics and the Standards of 
Appraisal Practice of the Appraisal Institute, and the Uniform 
Standards of Professional Appraisal Practice. 

E. STATEMENT OF COMPETENCY 

ACM Consultants, Inc. (formerly ACM Real Estate Appraisers, Inc.) has 
been actively involved in the real estate appraisal and consulting 
business since 1982. Our business emphasis has focused mainly on the 
research, consultation and valuation of residential and commercial 
properties located within the State of Hawaii. The company considers 
itself competent to conduct an economic and fiscal impact assessment 
for a proposed master plan development in Olowalu, Island and 
County of Maui. 

F. EXTRAORDINARY ASSUMPTIONS 
AND HYPOTHETICAL CONDITIONS 

As of August 2011, the subject was still in the preliminary stages of 
planning. A land use map from the Developer provided a visual 
indication of the proposed layout of the project district. Several 
discussions were held with the Developer to better understand the 
housing products and complementary land uses planned for the 
subject. The Consultant is not liable for any changes in the project 
plan past this date, nor for information that has not been released or 
communicated to the Consultant. 
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The Consultant has no control over economic conditions and other 
international events that could have on affect upon Hawaii's economy 
and the Maui real estate market. As a result, this report has not mode 
any assumptions regarding potential conflicts with other notions, or 
global external factors affecting economic conditions here. 

Estimated construction costs, multipliers, tax rates, interest rates, 
earnings estimates, demographic information and per capito 
government expenditures were utilized by the Consultant in 
determining the economic and fiscal impacts of this proposed 
residential subdivision. These figures and statistics were obtained 
through conversations with those active in the construction industry, in 
addition to the review of various construction budgets, demographic 
and governmental reports. This consulting report has been based on 
the assumption that all information gleaned from third party sources is 
accurate for analytical purposes. 

All conclusions in this counseling report have been stated in 2011 
dollars, rounded to the nearest $1,000. In doing so, the Consultant 
has assumed that all construction costs, multipliers, tax rates, interest 
rates, earnings estimates, demographic information and per capito 
government expenditures will remain constant throughout the build-out 
period. Although the cyclical nature of the real estate market would 
undoubtedly produce varied annual assessments and impacts, for the 
purposes of this report, they have been reported as unweighted 
overages. Furthermore, total category impacts may not equate to the 
sum of the respective sub-categories due to rounding. 

The counseling report is also subject to standard "Limiting and 
Contingent Conditions" located in the pages following. 

G. CONFIDENTIALITY PROVISION 

The contents of this economic and fiscal impact assessment are 
confidential. Release of this counseling report by ACM Consultants, 
Inc. is limited to you and for your preparation and submission of an 
Environmental Impact Statement for the proposed Wai'ale Moster 
Plan Development. The intended users of this report include A&B 
Properties, Inc. and the appropriate government agencies to which this 
report will be submitted. Any further release of this report, or 
portions herein, is strictly prohibited and you shall accept the risk and 
liability for any such release without the previous written consent of 
ACM Consultants, Inc. Further, you sholl indemnify and defend ACM 
Consultants, Inc., and its individual consultants/appraisers, from any 
claims arising out of any such unauthorized disclosure. 
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H. CERTIFICATION 

Economic and Fiscal Impact Assessment, Olowa/u Town Master Plan Development 

The undersigned does hereby certify that except as otherwise noted in 
this appraisal report: 

1. The Consultants' compensation is not contingent upon the 
reporting of a predetermined value or direction in value that 
favors the cause of the client, the amount of the value estimate, 
the attainment of a stipulated result, or the occurrence of a 
subsequent event. 

2. The Consultants have no present or prospective interest in the 
property that is the subject of this report, and no personal 
interest or bias with respect to the parties involved. Any 
"Estimate(s) of Market Value" in the consulting report is not 
based in whole or in part upon the race, color, or national origin 
of the prospective owners or occupants of the properties in the 
vicinity of the property appraised. 

3. The Consultants have personally inspected the property, and are 
signatories of this Certification. 

4. To the best of the Consultants' knowledge and belief, all 
statements of fact and information in this report are true and 
correct, and the Consultants have not knowingly withheld any 
significant information. 

5. No other person provided significant professional assistance to 
the person(s) signing this report. 

6. The reported analyses, opinions and conclusions are limited only 
by the reported assumptions and limiting conditions, and are the 
Consultants' personal unbiased professional analyses, opinions 
and conclusions. 

7. All analyses, opinions and conclusions were developed, and this 
report has been prepared, in conformity with the Uniform 
Standards of Appraisal Practice. 

8. This counseling report is subject to and in conformance with the 
Code of Professional Ethics and Standards of Professional 
Conduct of the Appraisal Institute. The analyses, opinions and 
conclusions of this counseling report have been made in 
conformity with, and is subject to, the requirements of Title XI of 
the Federal Financial Institutions Reform, Recovery, and 
Enforcement Act of 1989. 
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9. This counseling report is to be used only in its entirety and no 
part is to be used without the whale report. All conclusions and 
opinions concerning the real estate are set forth in the counseling 
report were prepared by the Consultants whose signatures 
appears on the counseling report. No change of any item in the 
counseling repart shall be made by anyone other than the 
Consultants, and the Consultants shall have na responsibility for 
any such unauthorized change. 

10. The Appraisal Institute, of which the Consultants are members, 
has a legal right to review this report. 

11. The qualifications of the Consultants, including completed 
educational requirements of their candidacy are located in the 
Addendum ta this report. Any member signing the report has 
completed the requirements of the Appraisal Institute's 
continuing education program. 

ACM Consultants, Inc. 

nihisa, MAl, CRE 
Certi I General Appraiser, 
State of Hawaii, CGA-039 
Exp irati an: December 31, 201 1 

guit 
Certified Genera Appraiser, 
State af Hawaii, CGA-576 
Expiratian: December 31, 201 1 
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I. LIMITING AND CONTINGENT CONDITIONS 

1) This is a Counseling Report which is intended to comply with the 
reporting requirements set forth under Standards Rule 5 of the 
Uniform Standards of Professional Appraisal Practice for a 
Counseling Report. The information contained in this report is 
specific to the needs of the client and for the intended use 
stated in this report. The Consultant is not responsible for 
unauthorized use of this report. 

This report has not been prepared for federally-related 
mortgage financing purposes, and has not been prepared in 
compliance with the requirements of Title XI of the Federal 
Financial Institutions Reform, Recovery, and Enforcement Act of 
1989. 

2) No responsibility is assumed for legal or title considerations. 
Title to the property is assumed to be good and marketable 
unless otherwise stated in this report. 

3) The property analyzed is free and clear of any or all liens and 
encumbrances unless otherwise stated in this report. 

4) Responsible ownership and competent property management 
are assumed unless otherwise stated in this report. 

5) The information furnished by others is believed to be reliable. 
However, no warranty is given for its accuracy. 

6) All engineering is assumed to be correct. Any plot plans and 
illustrative material in this report are included only to assist the 
reader in visualizing the property. 

7) It is assumed that there are no hidden or unapparent conditions 
of the property, subsoil, or structures that render it more or less 
valuable. No responsibility is assumed for such conditions or for 
arranging for engineering studies that may be required to 
discover them. 

8) It is assumed that there is full compliance with all applicable 
federal, state, and local environmental regulations and laws 
unless otherwise stated in this report. 

9) It is assumed that all applicable zoning and use regulations and 
restrictions have been complied with, unless a nonconformity has 
been stated, defined, and considered in this counseling report. 
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10) It is assumed that all required licenses, certificates of occupancy 
or other legislative or administrative authority from any local, 
state, or national governmental or private entity or organization 
have been or can be obtained or renewed for any use on which 
the value estimates contained in this report are based. 

11) Any sketch in this report may show approximate dimensions and 
is included to assist the reader in visualizing the property. Mops 
and exhibits found in this report are provided for reader 
reference purposes only. No guarantee as to accuracy is 
expressed or implied unless otherwise stated in this report. No 
survey has been mode for the purpose of this report. 

12) It is assumed that the utilization of the land and improvements is 
within the boundaries or property lines of the property 
described and that there is no encroachment or trespass unless 
otherwise stated in this report. 

13) The Consultant is not qualified to detect hazardous waste 
and/or toxic materials. Any comment by the Consultant that 
might suggest the possibility of the presence of such substances 
should not be token as confirmation of the presence of 
hazardous waste and/or toxic materials. Such determination 
would require investigation by a qualified expert in the field of 
environmental assessment. The presence of substances such as 
asbestos, urea-formaldehyde foam insulation, or other 
potentially hazardous materials may affect the value of the 
property. The Consultant's value estimate is predicated on the 
assumption that there is no such material on or in the property 
that would couse a loss in value unless otherwise stated in this 
report. No responsibility is assumed for any environmental 
conditions, or for any expertise or engineering knowledge 
required to discover them. The Consultant's descriptions and 
resulting comments are the result of the routine observations 
mode during the analysis process. 

14) Unless otherwise stated in this report, the subject property is 
evaluated without a specific compliance survey having been 
conducted to determine if the property is or is not in 
conformance with the requirements of the Americans with 
Disabilities Act. The presence of architectural and 
communications barriers that are structural in nature that would 
restrict access by disabled individuals may adversely affect the 
property's value, marketability, or utility. 

15) Any proposed improvements are assumed to be completed in a 
good workmanlike manner in accordance with the submitted 
plans and specification. 
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16) The distribution, if any, of the total valuation in this report 
between land and improvements applies only under the stated 
program of utilization. The separate allocations for land and 
buildings must not be used in conjunction with any other 
appraisal and are invalid if so used. 

17) Possession of this report, or a copy thereof, does not carry with 
it the right of publication. It may not be used for any purpose 
by any person other than the party to whom it is addressed 
without the written consent of the consultant, and in any event, 
only with property written qualification and only in its entirety. 

18) Neither all nor any part of the contents of this report (especially 
any conclusions as to value, the identity of the Consultant, or the 
firm with which the Consultant is connected) shall be 
disseminated to the public through advertising, public relations, 
news sales, or other media without prior written consent and 
approval of the Consultant. 

x 
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PART 11- DESCRIPTION OF THE PROPOSED DEVELOPMENT 
A. LAND USE 

B. UNIT TYPES 

The proposed Olowalu Town Master Plan Development is located on 
both sides of Honoapiilani Highway in Olowalu, Island and County of 
Maui. The subject is primarily zoned State Agricultural District and 
consists of approximately 636 acres of land. The project, which is still 
in its preliminary planning stage, will consist of approximately 1,500 
residential units, including single-family, multi-family and live-work 
units; passive parks and open space, such as cultural preserves, 
neighborhood parks, and archaeological sites; active 
parks/community services, such as coastal parks, community centers, 
schools and police/fire facilities; up to 300,000 square feet of 
commercial space (inclusive of live-work and civic uses); and, on on-
site wastewater treatment facility. Potable water for the project will 
be provided by a private water well. According to the Developer, 
the proposed land use is as follows: 

Proposed Land Use 
Urban Residential/Commercial 
Rural Residential 
Agricultural 
Conservation 

Acreage 
290 acres 
170 acres 
161 acres 

15 acres 
Total: ± 636 acres 

Preliminary plans call for 400 to 800 single-family units, 600 to 900 
multi-family / apartment units, and 150 to 200 live-work units. The 
Developer has estimated an 8- to 10-year build out for Olowalu 
Town. 

Preliminary plans called for approximately 400 to 800 single-family 
units and approximately 600 to 900 multi-family units. For purposes 
of this analysis, the typical single-family market unit is assumed to 
include three bedrooms with an average living area of about 2,000 
square feet, and the typical multi-family market unit is assumed to 
include two bedrooms and about 1,200 square feet. The typical 
single-family affordable unit is assumed to include three bedrooms 
with an average living area of about 1,200 square feet, and the 
typical multi-family affordable unit is assumed to include two 
bedrooms and about 750 square feet. 

C. AFFORDABLE PRICE UNITS 

Based on the current County of Maui Workforce Housing Ordinance, 
the subject will be required to offer 50 percent of its proposed 1,500 
housing units as on-site affordable units. The current Workforce 
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Housing Ordinance also specifies the following minimum affordable 
housing unit allocation: 

Gap Income (141 to 160% of Maui median income) 
Above Moderate Income (1 21 to 1 40%) 

20 percent 
20 percent 
30 percent 
30 percent 

Moderate Income (1 01 to 1 20%) 
Below Moderate Income (81 to 100%) 

Based on the Workforce Housing Ordinance, approximately 375 
affordable housing units would be required. The developer has 
proposed to provide 750 affordable units. For purposes of this 
analysis, the following breakdown of 750 affordable units has been 
assumed. The actual allocation will be based on discussions and 
agreement with the Maui County Department of Housing and Human 
Concerns. 

Single-Family & Multi-Family 
Gap Income 
Above Moderate Income 
Moderate Income 
Below Moderate Income 
Total Affordable Single-family Housing Units 

150 units (20 percent) 
150 units (20 percent) 
225 units (30 percent) 
225 units (30 percent) 

750 units 

D. COMMERCIAL/INDUSTRIAL COMPONENT 

Based on preliminary plans, the Olowalu Town Master Plan 
Development will feature approximately 300,000 square feet of 
Commercial space, including neighborhood commercial, light industrial 
and village mixed-use. While some of the economic and fiscal 
impacts attributed to the development of these areas have been 
estimated, other impacts are more difficult to account for. 

For example, at full build-out, there would be additional revenue to 
the State of Hawaii in the form of conveyance taxes, should 
commercial or industrial condominium units be constructed. However, 
this would not be the case if leasable multi-tenant structures were 
built. Furthermore, the general excise tax to be paid from ongoing 
sales within these projects cannot be accurately gauged, without 
knowing the tenant mix. A retail business would likely have gross 
revenue very different from a professional office user. Another 
example might be a light industrial space utilized for storage versus a 
wholesale distribution warehouse. Many of these factors will be 
determined by future market conditions. As a result, this analysis has 
conservatively limited its focus to those primary areas of economic 
impact, with emphasis on the Olowalu Town Master Plan 
Development's residential component. 
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PART 111- ECONOMIC IMPACTS OF THE PROPOSED DEVELOPMENT 
A. ECONOMIC IMPACTS RELATED TO DEVELOPMENT ACTIVITIES 

Construction of the Subdivision Improvements 
The Developer has estimated that vertical construction costs for the 
single-family units to be approximately $150 per square foot and 
about $175 per square foot for the multi-family units. Research of 
projects offering similar entry level housing units revealed this range 
to be reasonable. On average, the typical three-bedroom single-
family unit will have approximately 1,200 square feet of living area, 
while the living area for the typical two-bedroom multi-family unit will 
average approximately 750 square feet. Vertical construction 
expenditures for the 1,500 proposed housing units totaled 
approximately $297,562,500. It should be noted that this figure 
included the residential component of the "live/work" units in the 
Village Mixed-Use area. 

Other estimated vertical construction costs from the Developer were as 
follows: $75,000,000 for the neighborhood commercial and village 
mixed use areas; $50,000,000 for the internal roadways and utilities; 
and $15,000,000 for the wastewater treatment facility and R-1 
transmission line; $18,000,000 for the new highway and bridge; 
$5,000,000 for parks improvements; and, $5,000,000 for a small-
scale renewable energy system. The construction expenditures for the 
Olowalu Town Master Plan Development totaled approximately 
$465,562,500. 

Indirect Sales 
Development and construction activities will also generate indirect 
sales, through the supply of goods and services to the various 
construction companies, in addition to the families of their employees. 
By the same token, these suppliers and their families will purchase 
goods and services from other companies. This chain reaction 
continues over and over, with some of the revenues leaking out of 
Hawaii's economy with each cycle. Based on State economic 
multipliers, off·island indirect sales were estimated at about 
$344,516,250 over the term of the project. Meanwhile, Maui indirect 
sales were estimated at about $241,161,375 over the term of the 
project. Indirect sales attributed to the development totaled 
approximately $585,677,625. 

Direct and Indirect Employment 
New job opportunities created by this development will start with the 
design and entitlement process, employing architects, engineers, 
surveyors, and land use planners. Site work, road work and the 
installation of utility and drainage lines typically utilize heavy 
equipment operators, tractor-trailer drivers and utility personnel. 
Vertical construction of the housing units, commercial buildings, village 
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mixed·use projects and light industrial facilities will employ masons, 
carpenters, sheet metal workers, roofers, drywall installers, plumbers, 
electricians and painters. Finish work will require cabinet makers, 
carpet and tile installers, interior decorators, and landscapers. 
Application of State economic multipliers resulted in a forecasted 
annual average of 186 jobs directly related to the construction of this 
development. 

The increase in construction will also create the need for 
supplementary companies to strengthen their labor force. These jobs 
may be from building supply companies, hardware stores, equipment 
rental companies, and shipping/warehousing companies. In addition, 
the construction laborers and their families will patronize local goods 
and services providers. Grocers, restaurants, service stations, auto 
repair shops, financial institutions, recreational venues, medical 
facilities and personal care businesses could be considered potential 
companies that would need to bolster their employee count. Based on 
State economic multipliers, indirect jobs on Maui were forecasted to 
average 191 jobs annually, resulting in an estimated annual average 
of 377 Maui jobs directly and indirectly tied to the development of 
the project. Meanwhile, indirect employment on Oahu could possibly 
add an average 100 jobs per year. Employment attributed to the 
development totaled approximately 4,770 jobs over the term of the 
project. 

Direct and Indirect Payroll 
Payroll directly related to the development of the project was 
estimated to be $1 0,890,304 per annum, based on statistics gleaned 
from the State of Hawaii Department of Labor and Industrial Relations 
(DLlR) and job counts determined in the previous section. It should be 
noted that most construction positions are expected to be filled by 
Maui la borers. 

Indirect Maui payroll came out to about $7,21 9,525 per year, while 
indirect Oahu payroll was around $4,293,444 annually. Total direct 
and indirect payroll attributed to the development of the subject was 
forecasted to be close to $224,032,728 over the term of the project. 

Population Supported by Project Development 
Statistical information obtained from the DLiR indicated Maui residents 
supported by construction jobs attributed to this development are 
forecasted to average of 441 residents per year, while residents 
supported by indirect jobs may amount to an average of 452 
residents per year. 

Oahu residents supported by indirect jobs created by this 
development were estimated to average 207 residents per year. In 

Page 4 



ACM Consultants, Inc. Economic and Fiscal Impact Assessment, O/owa/u Town Master Plan Development 

all, approximately 11,000 residents on Maui and Oahu will 
potentially be supported by the development of this project. 

Housing for Supported Population 
Statistical information obtained from the DLiR indicated Maui housing 
units supported by construction jobs attributed to this development are 
forecasted to overage 139 units per year, while housing units 
supported through indirect jobs would overage about 143 units per 
year. 

Oahu housing units supported through indirect jobs created by this 
development were estimated to overage 69 units per year. In all, 
about 3,510 housing units on Maui and Oahu will potentially be 
supported by the development of this project. It should be noted that 
this category does not necessarily represent additional housing units 
needed for direct and indirect employees, but indicates the potential 
number of households that would be financially linked to monies 
earned by such workers. 

B. ECONOMIC IMPACTS AT FULL BUILD-OUT 

Property Values at Full Build-Out 
For this analysis, the overage market value for the single-family units 
(300 units) was estimated at $750,000, while the overage market 
value for the multi-family units (450 units) was estimated at 
$580,000. The overage affordable value for the single-family units 
(300 units) was estimated at $470,000, while the overage affordable 
value for the multi-family units (450 units) was estimated at 
$290,000. Based on the unit breakdown provided by the Developer, 
the total property value of the 1,500 units, at full build-out was 
estimated at approximately $757,500,000. With on estimated 
300,000 square feet of potential commercial space in the project, the 
estimated total property value, based on $175 per square foot, 
calculates to $52,500,000. 

Long Term Employment 
In addition to construction related employment, the commercial and 
industrial components will provide long term employment 
opportunities. At full build-out this could result in approximately 
1,000 jobs just in the commercial and industrial sectors within the 
project, including employees in live-work units. It is recognized that 
not all of these jobs would be new, since existing Maui businesses 
could be relocating to the project. 
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PART IV - FISCAL IMPACTS, COUNTY OF MAUl 
A. FISCAL IMPACTS RELATED TO DEVELOPMENT ACTIVITIES 

Development Activities 
Typically, the County accumulates revenue from developments in the 
form of fees, such as for building permits and impacts attributed to the 
development. In this case, fee revenue would be generated from the 
construction of the overall Olowalu Town Master Plan Development, as 
well as from the subsequent development of the individual project lots. 

Net Taxable Value. Project Housing Units 
For the purpose of this analysis, we have assumed that the Olowalu 
Town Master Plan Development will feature approximately 600 
three· bedroom single-family units and 900 two-bedroom multi-family 
units. For this analysis, approximately 85 percent of the single family 
units and 75 percent of the multi family units were assumed to be 
owner occupied. Accordingly, about 345 market and affordable 
single-family units and 428 market and affordable multi-family units 
will be owner-occupied. As such, these homeowners would qualify for 
the County of Maui homeowner exemption, which currently stands at 
up to $300,000 per qualified housing unit. The single-family unit 
owners would be able to claim a $300,000 exemption. Meanwhile, 
the multi-family unit owners would be exempt for $275,000, or the 
full value of their property, only owing the County of Maui minimum 
tax (currently at $150 per year). After deduction of the homeowner 
exemptions, the net taxable value of the project, including commercial 
property values, amounted to approximately $425,312,000. 

B. FISCAL IMPACTS AT FULL BUILD-OUT 

At full build-out, County revenue would primarily be generated in the 
form of real property taxes. As previously discussed, the net taxable 
value of the project was determined to be about $425,312,000, 
based on market and affordable homes, as well as owner-occupant 
exemptions. Residential owner-occupants who qualify for the County 
homeowner exemption are assessed at PITT Code 900 (Homeowner). 
Currently, this tax class has a mill rate of $2.00 per $1,000 of 
assessed value. The tax obligation for the owner-occupied single-
family units was calculated at $665,000 per year. The unoccupied 
and renter-occupied single-family units will be assessed at PITT Code 
100 (Improved Residential). Currently, this tax class has a mill rate of 
$5.00 per $1,000 of assessed value. The tax obligation for the 
unoccupied and renter-occupied single-family units amounted to close 
to $189,000 per year. 

As previously discussed, the owner-occupied multi-family units will be 
fully exempt, but still pay the $150 minimum annual property tax. 
Thus, the tax obligation for the owner occupied multi-family units 
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amounted to about $117,000 per year. Meanwhile, the unoccupied 
and renter-occupied multi-family units will be assessed at PITT Code 
200 (Apartment). Currently, this tax closs has a mill rate of $5.00 per 
$1,000 of assessed value. The tax obligation for the unoccupied and 
renter-occupied multi-family units was forecasted at $346,000 per 
year. The tax obligation for the commercial spaces amounted to 
$328,125. The total estimated annual real property tax attributed to 
the residential and commercial portion of the project is estimated at 
$1,645,000 per year at full build-out. 

The Olowalu Town Moster Plan Development is slated to be built on 
the following State of Hawaii Tax Mop Keys: (2) 4-8-03, Parcels 005, 
071, 072, 084, 098 through 117, 124 and 124. According to the 
County of Maui Real Property Tax Division, the Developer currently 
pays approximately $30,972 in property taxes for these parcels. 
This amount was deducted from the annual revenues at full build-out, 
as the County will no longer receive this income. The resulting net real 
property tax revenue at full-build out was estimated to be about 
$1,61 4,000 annually. 

County of Maui annual expenditures at full build-out were considered 
to be for general services, infrastructure maintenance and public 
safety. This would also include upkeep of public recreational 
facilities, such as the parks to be provided by the project. Assuming 
that the majority of the development's future residents already live on 
Maui, some of these expenses would be incurred by the County no 
matter where they live. As such, there would not necessorily be on 
additional cost to the County for each resident moving into the 
Olowalu Town Moster Plan Development. Based on demographic 
statistics for West Maui, it was estimated that the Olowalu Town 
Moster Plan Development will have approximately 4,375 residents. 
For the purposes of this analysis, it was assumed that 95 percent will 
be already living on Maui, with the remaining 5 percent, or about 
219 residents, being in-migrant residents. The additional cost to the 
County attributed to these in-migrant residents was estimated to be 
$586,000 per year, plus debt service of $42,000 per year. 

Thus, the net revenue attributed to the project, at full build-out, was 
estimated to be $986,000 per year. It should be noted that since this 
project will consist mostly of owner-occupant workforce housing units, 
its property tax bose is significantly reduced by the homeowner 
exemptions. Furthermore, the County of Maui's property tax system is 
structured in a way that owner-occupant subdivisions such as the 
subject are essentially subsidized by revenue received from other 
property classes. The majority of Maui's property tax revenue is 
generated by time shore, hotel/resort, industrial and commercial 
properties, which have substantially higher mill rates. 
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PART V - FISCAL IMPACTS, STATE OF HAWAII 
A. FISCAL IMPACTS RELATED TO DEVELOPMENT ACTIVITIES 

Although the State of Hawaii will recognize revenue from the project 
through various taxes, including Conveyance Tax, and Personal Income 
Tax, this analysis will focus on the Excise Tax as the primary 
additional revenue source. 

Excise tax is based on two rates, 4.166 percent for final sales and 0.5 
percent for intermediate sales. The cumulative tax expectancy for 
final sales amounted to about $35,378,234, while intermediate sales 
should be close to $3,434,304. Excise tax attributed to the 
development totaled approximately $38,812,538. 

B. FISCAL IMPACTS AT FULL BUILD-OUT 

At full build-out, State revenue would be generated by Personal 
Income Tax, Excise Tax, and Other Revenues. Similar to the previous 
section, this analysis has focused on Excise Tax. In this case, the Excise 
Tax to be received from in-migrant residents was estimated to be 
$319,000 per year. Personal Income Tax and Corporate Income Tax 
from in-migrant residents was estimated to be $732,000 

Annual expenditures to the State were expected to be from services 
to residents, and debt service attributed to general improvements. It 
has been estimated for this analysis that the Olowalu Town Moster 
Plan Development will have 219 in-migrant residents, in addition to 
33 in-migrant students. At full build-out, the additional students are 
estimated to increase cost to the State by about $406,000 per year. 
At the some time, annual expenditure for services from in-migrant 
residents was forecasted at approximately $941,000 and annual 
general improvement debt service come out to close to around 
$81,000. Examples of services to residents include operation of civic, 
health and social services; as well as maintenance to highways, parks 
and recreational areas. General improvement debt service was 
based on typical per-capita figures currently carried by residents in 
Hawaii. Total annual expenditure at full build-out attributed to in-
migrant residents was approximately $1,428,000. When deducted 
from the total annual revenues from the previous paragraph, the net 
annual revenue at full build-out was forecasted to be negative 
$377,000. 

The negative net annual revenue at full build-out was primarily 
attributed to the household income levels within this subdivision. Since 
The Olowalu Town Master Plan Development will be geared toward 
the workforce market segment, annual household income is expected 
to be on the lower side of the range. As excise tax estimates were 
based on percentages of household income, it is not surprising that 
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total annual revenues were outpaced by total annual expenditures. In 
general, State services to workforce residential communities are 
subsidized by revenues received from the visitor industry, businesses 
and communities with higher annual household incomes. 

Furthermore, os previously discussed, this assessment has not 
considered all of the potential impacts from the commercial, village 
mixed-use and industrial areaS upon full build-out. There will need to 
be a significant number of employees for these areas, which would 
increase State's personal income tax revenues. Granted, many of 
these positions would be filled by those already in the workforce, yet 
those coming of working age and transplants from off-island would 
also be potential employees. With regard to general excise tax, 
some sales generated by the subject's commercial, village mixed-use 
and industrial areas may toke away from sales of existing businesses. 
However, new sales will also contribute to the amount of general 
excise tax collected by businesses. 
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EXHIBIT A 
Copy of County of Maui 

Residential Workforce Housing Policy 



Chapter 2.96 

RESIDENTIAL WORKFORCE HOUSING POLICY 

Sections: 
2.96.010 Purpose. 
2.96.020 Definitions. 
2.96.030 Applicability. 
2.96.040 Residential workforce housing requirements. 
2.96.050 Residential workforce housing credits. 
2.96.060 Residential workforce housing restrictions-ownership units. 
2.96.070 Residential workforce housing restrictions--rental units. 
2.96.080 Residential workforce housing agreement. 
2.96.090 Applicant selection process-ownership units. 
2.96.100 Applicant selection process-rental units. 
2.96.110 Review requirements. 
2.96.120 Rules. 
2.96.130 Property assessment value. 
2.96.140 Incentives. 
2.96.150 Qualified housing providers. 

2.96.010 Purpose. 

The purpose of this chapter is to enhance the public welfare by ensuring that the housing 
needs of the County are addressed. The council finds that there is a critical shortage of 
affordable housing, making home acquisition by the majority of County resident workers 
extremely difficult, and creating a shortage of affordable rental units. The resident workforce 
is leaving the County in search of affordable housing, and new employees are being 
deterred by the high cost of living. To maintain a sufficient resident workforce in all fields of 
employment, and to ensure the public safety and general welfare of the residents of the 
County, resident workforce housing needs must be addressed. It is the intent of this chapter to 
encourage the provision and maintenance of residential workforce housing units, for both 
purchase and rental, to meet the needs of income-qualified households for the workforce, 
students, and special housing target groups. (Ord. 3418 § 1 (part), 2006) 

2.96.020 Definitions. 

Whenever used in this chapter, unless a different meaning clearly appears from the context: 

"Community land trust" means a nonprafit organization that acquires land that: 
1. Is held in perpetuity; 
2. Is primarily for conveyance under a long-term ground lease for the creation of 
dwelling units that shall be sold or rented to applicants within the income-qualified groups 
established by this chapter; and 
3. Retains an option to purchase any dwelling unit at a price determined by formula that 
is designed to ensure that the dwelling unit remains affordable in perpetuity. 

"Council" means the Maui County council. 

"Density bonus" means a density increase over the otherwise allowed residential density 



under the applicable zoning and land use designation, without the need for further council 
approval, subject to enabling legislation. 

"Deportment" means the deportment of housing and human concerns. 

"Director" means the director of housing and human concerns, County of Maui. 

"Disabled" means a person who is determined, by a medical doctor, to have a physical, 
mental, or emotional impairment that: 

1. Is expected to be of long-continued and indefinite duration; 
2. Substantially impedes his or her ability to live independently; and 
3. Is of such a nature that the ability to live independently could be improved by more 
suitable housing conditions. 

"Division" means the housing division of the deportment of housing and human concerns, 
County of Maui. 

"Elderly" means a person who has attained the age of sixty-two years. 

"Employed" means working for compensation in the County for any number of hours. 

"Homeless" means: 
1. An individual or family who locks a fixed, regular, and adequate nighttime residence; 
or 
2. An individual or family who has a primary nighttime residence that is: 

a. A supervised shelter designed to provide temporary living accommodations; or 
b. A place not designed for or ordinarily used as sleeping accommodations for human 
beings. 

"HUD" means the United States Deportment of Housing and Urban Development. 

"Improved land" means land that has necessary infra structural improvements to support a 
public use project or a use density of at least a single-family or a two-family residential 
building per acre, in conformity with state and County zoning lows and building permit 
requirements. 

"Lot" means any improved or unimproved land that has been subdivided. 

"Median family income" means the middle income in a series of incomes ranked from smallest 
to largest as determined by HUD for the County, or as adjusted by the deportment, for Hana, 
Lanai, and Molokai. 

"Off-site" means any area outside the boundaries of the development within the community 
plan area. 

"On-site" means the area on, or within the boundaries of, the approved development within 
the community plan area. 

"Prevailing interest rate" means the average interest rote of two mortgage lenders in the 
County, acceptable to the director, for a thirty year fixed loon with no discount points. 



"Qualified housing provider" means a community land trust, nonprofit agency, or other private 
or public organization, agency, or entity authorized and designated by the department in 
accordance with section 2.96.150 to own, develop, construct, administer, operate or otherwise 
provide residential workforce housing required under this chapter. 

"Resident" means a person who meets one of the following criteria: 
1. Currently employed in the County; 
2. Retired from employment in the County, having worked in the County immediately prior 
to retirement; 
3. A full-time student residing in the County; 
4. A disabled person residing in the County who was employed in the County prior to 
becoming disabled; 
5. The parent or guardian of a disabled person residing in the County; 
6. A spouse or dependent of any such employee, retired person, student, or disabled 
person residing in the County; or 
7. In the event of the death of the employee, retired person, student, or disabled person, 
the spouse or dependent of any such person residing in the County. 

"Residential workforce housing unit" means a unit or lot to be sold or rented to residents within 
one of the following income groups as established by the department: 

1. "Very low income," which are those households whose gross annual family income is 
fifty percent or less of the area median income as established by HUD, or as adiusted by 
the department, for Hana, Lanai, and Molokai; 
2. "Low income," which are those households whose gross annual family income is more 
than fifty percent, but not more than eighty percent of the area median income as 
established by HUD, or as adiusted by the department, for Hana, Lanai, and Molokai; 
3. "Below-moderate income," which are those households whose gross annual family 
income is more than eighty percent, but not more than one hundred percent of the area 
median income as established by HUD, or as adiusted by the department, for Hana, 
Lanai, and Molokai; 
4. "Moderate income," which are those households whose gross annual family income is 
more than one hundred percent, but not more than one hundred twenty percent of the 
area median income as established by HUD, or as adiusted by the department, for Hana, 
Lanai, and Molokai; 
5. "Above-moderate income," which are those households whose gross annual family 
income is more than one hundred twenty percent, but not more than one hundred forty 
percent of the area median income as established by HUD, or as adiusted by the 
department, for Hana, Lanai, and Molokai; and 
6. "Gap income," which are those households whose gross annual family income is more 
than one hund red forty percent, but not more than one hundred sixty percent of the area 
median income as established by HUD, or as adiusted by the department, for Hana, 
Lanai, and Molokai. 

"Special housing target group" means a group of residents that can be demographically 
defined as having a special or unique housing need, including but not limited to, the elderly, 
homeless, and disabled. 

"Unimproved land" means land not classified as "improved land." 



"Wait list area" means Hana, Lanai, Maui (excluding Hana), or Molokai. (Ord. No. 3719, § 1, 
2010; Ord. 3512 § 1,2007; Ord. 3418 § 1 (part),2006) 

2.96.030 Applicability. 

A. Any development, including the subdivision of land and/or the construction of single-family 
dwelling units, two-family dwelling units, multifamily dwelling units, or hotels, as defined in 
section 19.04.040 of this code, whether constructed at one time or over several years, shall 
be subject to this chapter upon final subdivision or building permit approval, whichever is 
applicable and occurs first, if it will result in the creation of the following: 

1. Five or more dwelling units, excluding farm labor dwellings or a second farm dwelling, 
as defined In section 19.04.040 of this code; provided that, such farm labor dwelling or 
farm dwelling is in full compliance with chapter 205, Hawaii Revised Statutes, and is not 
part of a condominium property regime, as set forth in chapter 514A, Hawaii Revised 
Statutes; 
2. Five or more new lots; 
3. A combination of dwelling units and new lots totaling five or more; 
4. Three or more lodging, dwelling, or time share units in a hotel; 
5. A conversion of one or more hotel units to dwelling units or time share units; or 
6. Any hotel redevelopment or renovation project that increases the number of lodging or 
dwelling units in a hotel. 

B. Exemptions. This chapter shall not apply to any development that falls into one or more of 
the following categories: 

1. A development subject to an affordable housing requirement, evidenced by an 
executed affordable housing agreement with the County, currently in effect and 
approved prior to the effective date of this chapter; 
2. A development subject to a change in zoning condition that requires affordable or 
residential workforce housing, unless the condition expressly allows for the application of 
the affordable housing or residential workforce housing policy set forth herein; 
3. A subdivision granted preliminary subdivision approval prior to the effective date of 
this chapter; 
4. A building permit application submitted prior to the effective date of this chapter; 
5. A family subdivision, for immediate family members, as described in sections 
18.20.280.B.l and B.2 of this code; or 
6. A development by a government entity; a project pursuant to section 201 H-H, Hawaii 
Revised Statutes; a community land trust; or an affordable housing project with more than 
the residential workforce housing units, in-lieu fees, or in-lieu land required by section 
2.96.040 of this chapter, as approved by the director. 

C. Adjustment. 
1. A developer of any development subject to this chapter may appeal to the council for 
a reduction, adjustment, or waiver of the requirements based upon the absence of any 
reasonable relationship or nexus between the impact of the development and the number 
of residential workforce housing units or in-lieu fees/land required. 
2. Any such appeal shall be made in writing and filed with the County clerk prior to final 
subdivision approval or issuance of a building permit for the development, whichever is 
applicable. Any such appeal shall administratively stay the processing of the 
development's subdivision or building permit, whichever is applicable, until a decision on 
the appeal is rendered. The appeal shall set forth in detail the factual and legal basis for 
the claim of reduction, adjustment, or waiver, and the developer shall bear the burden of 
presenting substantial evidence to support the appeal, including comparable and relevant 



technical information. 
3. The council, or if the appeal is assigned to a council committee, the council committee, 
shall convene a meeting within forty-five days of the County clerk's receipt of the appeal, 
to consider the appeal. The council shall approve or disapprove the appeal by resolution 
within forty-five days from the date the developer has concluded its presentation of 
evidence supporting the appeal in a council or committee meeting. 
4. If the councilor a council committee has not convened a meeting within forty-five days 
of the County clerk's receipt of the appeal, or if the council does not approve or 
disapprove the appeal by resolution within forty-five days from the date the developer 
has concluded its presentation of evidence at the councilor council committee meeting, the 
appeal, as submitted by the developer, shall be deemed approved by the council. 
5. If a reduction, adjustment, or waiver is granted by the council, any subsequent 
substantive change or modification in use within the development, as determined by the 
director, shall invalidate the reduction, adjustment, or waiver previously granted. (Ord. 
3546 § 1, 2008; Ord. 3418 § 1 (part), 2006) 

2.96.040 Residential workforce housing requirements. 

A. Prior to final subdivision approval or issuance of a building permit for a development 
subject to this chapter, the department shall require the developer to enter into a residential 
workforce housing agreement that requires the following: 

1. Where the residential workforce housing requirement is satisfied exclusively through 
the provision of on-site units: 

a. When more than fifty percent of the dwelling units and/or new lots in the 
development are offered for sale for less than $600,000, at least twenty-five 
percent of the total number of units and/or lots shall be sold or rented to residents 
within the income-qualified groups established by this ordinance; or 
b. When fifty percent or more of the dwelling units and/or new lots in the 
development are offered for sale for $600,000 or more, at least fifty percent of the 
total number of units and/or lots shall be sold or rented to residents within the income-
qualified groups established by this ordinance. 

2. Where the residential workforce housing requirement is satisfied through the provision 
of off-site units: 

a. When more than fifty percent of the dwelling units and/or new lots in the 
development are offered for sale for less than $600,000, then the number of off-site 
residential workforce housing units due shall be equal to fifty percent of the total 
number of on-site market rate units; or 
b. When fifty percent or more of the dwelling units and/or new lots in the 
development are offered for sale for $600,000 or more, then the number of off-site 
residential workforce housing units due shall be equal to fifty percent of the total 
number of on-site market rate units. 

3. When three or more new lodging, dwelling, or time share units in a hotel are created, 
or when there is a conversion of one or more hotel units to dwelling units or time share 
units, or when any hotel redevelopment or renovation project increases the number of 
lodging or dwelling units in the hotel, or when five or more new dwelling units for rental 
purposes are created, then forty percent of the total number of new, additional and/or 
converted units shall be sold or rented to residents within the income-qualified groups 
established by this ordinance. 

B. The requirement may be satisfied by one or a combination of the following, which shall be 
determined by the director and stated in the residential workforce housing agreement: 



1. Offer for sale, single-fomily dwelling units, two-family dwelling units, or multi-family 
dwelling units as residential workforce housing within the community plan area; 
2. Offer for rent, multi-family dwelling units within the community plan area. A developer 
may partner with a nonprofit organization or community land trust on a specific 
affordable project to either construct new multi-family dwelling units or renovate existing 
nonhabitable multi-family dwelling units, paying an amount that represents the difference 
in unit costs for a family of four at one hundred percent and one hundred forty percent of 
median income pursuant to HUD affordable sales price guidelines as adjusted by the 
department by wait list area. The developer's requirement shall be deemed satisfied 
upon receipt of payment. Moneys shall be deposited into the affordable housing fund; 
3. In lieu of directly selling or renting units pursuant to subsection B.1 or B.2, the developer 
may convey such units to a qualified housing provider subject to department approval 
pursuant to section 2.96.150; or 
4. In lieu of providing residential workforce housing units, the residential workforce 
housing requirement may be satisfied by payment of a fee, by providing improved land, 
or by providing unimproved land. Any fee must be approved by council resolution. Any 
donation of land must be approved by the council pursuant to section 3.44.015 of this 
code. 

a. The in-lieu fee per unit for sale/ownership units shall be equal to thirty percent of 
the average projected sales price of the market rate dwelling units and/or new lots in 
the development. The in-lieu fee per unit for hotel, time share, converted or rental 
units shall be an amount that represents the difference in unit costs for a family of four 
at one hundred percent and one hundred sixty percent of median income pursuant to 
HUD affordable sales price guidelines, or as adjusted by the department, for Hana, 
Lanai, and Molokai. The in-lieu fee shall be designated in the residential workforce 
housing agreement, and be secured by a lien on the units if not paid before the units 
are constructed or converted. The in-lieu fee shall accrue to the affordable housing 
fund, which shall be established in the County budget for the purpose of enhancing 
and supporting housing needs and programs of income-qualified households and 
special housing target groups; and 
b. The value of the improved land shall not be less than the in-lieu fee that would 
otherwise have been required under this chapter. The value of the unimproved land 
shall be at least equal to twice the value of the improved land. The in-lieu land shall 
be used to address the housing needs of income-qualified households and special 
housing target groups. Such land shall have a minimum lot size of six thousand square 
feet or the minimum lot size allowed by the applicable zoning, whichever is greater. 
Such land must be acceptable to the department and may be used by the County or 
others approved by the County to develop residential workforce housing, resource 
centers for the homeless, day care centers for seniors, or other pUblic use projects that 
address the housing needs of income-qualified households and special housing target 
groups. (Ord. No. 3719, § 2, 2010; Ord. 3438 § 1, 2007: Ord. 3418 § 1 (part), 
2006) 

2.96.050 Residential workforce housing credits. 

A. Credits may be given under the following circumstances: 
1. One residential workforce housing credit shall be given for every single-family 
dwelling unit, two-family dwelling unit, or multifamily dwelling unit constructed in excess of 
the residential workforce housing required by section 2.96.040 of this chapter; and 
2. One residential workforce housing credit shall be given for every ten market rate units 



that contain a deed restriction requiring on owner to occupy the unit for a minimum of 
three years, and shore with the County fifty percent of any profits realized from a sale of 
that unit within the three-year owner-occupancy period. 

B. The credit must be used in the some community plan area in which the unit was constructed. 
C. The credit must be applied toward the some type of unit constructed. 
D. The credit must be used for the some income group in which the credit was earned, when 
the credit is earned by constructing more residential workforce housing units than required. 
E. The credit must be used for the "gop income" group when the credit is earned by creating 
a deed restriction. 
F. The credit may be used for a future development, but may not be used for on affordable 
housing or residential workforce housing unit owed at the time the credit is given. (Ord. 341 8 
§ 1 (port), 2006) 

2.96.060 Residential workforce housing restrictions-ownership units. 

A. Ownership units sholl be subject to this chapter for twenty-five years from the initial sale of 
the unit. 
B. Unless on exemption is granted by the director, the percentage of ownership units within 
each income group sholl be as follows: 

1. Thirty percent of the ownership units sholl be for "below-moderate income" residents; 
2. Thirty percent of the ownership units sholl be for "moderate income" residents; 
3. Twenty percent of the ownership units sholl be for "above-moderate income" residents; 
and 
4. Twenty percent of the ownership units sholl be for "gop income" residents. 

C. Timing of Completion. 
1. Residential workforce housing units sholl be mode, available for occupancy either 
before or concurrently with market rate units at the some ratio required of the 
development; and 
2. Certificates of occupancy sholl not be issued and/or final inspections sholl not be 
passed for the market rate units unless certificates of occupancy are issued and/or final 
inspections are passed for the residential workforce housing units concurrently or sooner. 

D. Deed Restrictions. 
1. The unit must be owner-occupied; 
2. The unit must remain affordable for twenty-five years from the initial sale, with the 
owner notifying the deportment upon a decision to sell; and 
3. Under special circumstances on owner of a residential workforce housing unit may 
appeal to the deportment for a waiver of the owner-occupancy deed restriction; these 
circumstances would include, but are not limited to, assignment to active duty military or 
short-term contracts for off-island employment. 

E. Sales Price-Single-Family Dwelling Units. The sales price of a new single-family dwelling 
unit sholl be set by the deportment, at the time the developer is ready to market the unit, 
using the following guidelines: 

1. A down payment of five percent sholl be assumed; 
2. The prevailing interest rate sholl be used; 
3. The price of a one-bedroom unit sholl be based upon seventy percent of the median 
income of the wait list area, adjusted to the respective target income group; 
4. The price of a two-bedroom unit sholl be based upon eighty-five percent of the 
median income of the wait list area, adjusted to the respective target income group; 
5. The price of a three-bedroom unit sholl be based upon one hundred percent of the 
median income of the wait list area, adjusted to the respective target income group; 



6. The price of a four-bedroom unit sholl be based upon one hundred fifteen percent of 
the median income of the wait list area, adjusted to the respective target income group; 
and 
7. Applicants in each income group sholl be assumed to pay no more than thirty percent 
of the gross annual income of the highest percentage in the applicant's group. 

F. Sales Price-Two-Family or Multifamily Dwelling Units. The sales price of a new two-family 
or multifamily dwelling unit sholl be ninety percent of the price of a single-family dwelling 
unit, as established in subsection E of this section. 
G. Resole Price. The maximum resole price sholl be established by the deportment using the 
following guidelines: 

1. An appraisal of the property sholl be required before occupancy; 
2. A second appraisal sholl be required upon a decision to sell the unit; and 
3. Twenty-five percent of the difference between the two appraisals sholl be added to 
the owner's purchase price. 

H. Foreclosures. 
1. The County sholl have the first option to purchase the unit; and 
2. If the County does not exercise its right to purchase, the units may be offered at on 
affordable price, set by the director, with the some deed restrictions. (Ord. 341 8 § 1 
(port), 2006) 

2.96.070 Residential workforce housing restrictions--rental units. 

A. Rental units sholl be subject to this chapter for the life of the unit, as determined by a 
building inspector with the development services administration of the deportment of public 
works and environmental management. 
B. Unless an exemption is granted by the director, the percentage of rental units within each 
income group shall be as follows: 

1. One-third of the rental units shall be for "very low income" and "low income" residents; 
2. One-third of the rental units shall be for "below-moderate income" residents; and 
3. One-third of the rental units shall be for "moderate income" residents. 

C. Timing of Completion. 
1. Except when the developer is partnering with a nonprofit organization or community 
land trust as allowed in section 2.96.040.B.2 of this chapter, residential workforce housing 
units shall be made available for occupancy either prior to or concurrently with market 
rate units at the same ratio required of the development. Certificates of occupancy shall 
not be issued and/or final inspections shall not be passed for the market rate units unless 
certificates of occupancy are issued and/or final inspections are passed for the 
residential workforce housing units concurrently or sooner; and 
2. When the developer is partnering with a nonprofit organization or community land 
trust, the payment to the nonprofit organization or community land trust must be made 
prior to final subdivision approval or issuance of a building permit for the market rate 
units. The residential workforce housing units must be constructed within three years of the 
date the certificates of occupancy are issued and/or the final inspections are passed for 
the market rate units. 

D. Vacancies. Any rental unit vacancy must be filled by an applicant in the appropriate 
income group to better maintain an equal distribution of rentals across the "very low income" 
and "low income," "below-moderate income," and "moderate income" groups. 
E. Deed Restrictions. 

1. The rental unit must remain affordable for the life of the unit; 
2. The owner must notify the department upon a decision to sell the rental development; 



and 
3. Any new owner must comply with the deed restrictions. 

F. Rental Rates. The monthly rental rates shall be set by the department based on HUD income 
limits. 
G. Foreclosures. 

1. The County will have the first option to purchase the rental development; and 
2. If the County does not exercise its right to purchase, the rental development may be 
sold with the same deed restrictions. (Ord. 3418 § 1 (part), 2006) 

2.96.080 Residential workforce housing agreement. 

A. Before final subdivision approval or issuance of a building permit, the developer shall 
enter into a residential workforce housing agreement that sets forth the detailed terms and 
conditions of compliance with the residential workforce housing policy, including but not 
limited to: 

1. Sales or rental periods for the residential workforce housing units, which specify 
procedures for the release of units from the residential workforce housing requirements 
should units not be sold or rented following the expiration of the sales or rental periods; 
2. Identification of the number, type, and location of units; 
3. Designation of units for specific income and/or special housing target groups; 
4. Marketing process for the residential workforce housing units; 
5. Eligibility of income-qualified households; 
6. Provision for residential workforce housing credits, as applicable; 
7. Payment of in-lieu fees or provision of in-lieu land; and 
8. Resale restrictions, which may include buy-back provisions, shared equity, and 
encumbrances. 

B. The residential workforce housing agreement shall be recorded with the bureau of 
conveyances of the State of Hawaii or the land court of the State as the case may be, so that 
the terms and conditions of the agreement run with the land and bind and constitute notice to 
all subsequent grantees, assignees, mortgagees, lienors, and any other persons who claim an 
interest in such property. The agreement shall be enforceable by the County by appropriate 
action at law or suit in equity, against the developer, its successors, and assignees. (Ord. 
3418 § 1 (part), 2006) 

2.96.090 Applicant selection process-ownership units. 

A. Wait list Procedure. 
1. The developer, its partner, or its management company shall establish wait lists of 
interested applicants by development; 
2. Prior to initiating the wait list, the developer, its partner, or its management company 
shall publish in at least five issues of a newspaper of general circulation within the County, 
a public notice that shall contain all information that is relevant to the establishment of the 
wait list. The public shall also be informed in a like manner, of any decision that would 
substantially affect the maintenance and use of the wait list; and 
3. Selection for purchase shall be made by a lottery administered by the developer, its 
partner, or its management company and overseen by the department, subject to the 
applicant meeting the eligibility criteria established in subsection B of this section. 

B. Eligibility Criteria. In order to be eligible for a residential workforce housing unit, an 
applicant must meet the following criteria: 

1. Be a citizen of the United States or a permanent resident alien who is a resident of the 



County; 
2. Be eighteen years of age or older; 
3. Have a gross annual family income (not to include the income of minors) which does not 
exceed one hundred sixty percent of the County's area median income as established by 
HUD, or as adjusted by the deportment, for Hana, Lanai, and Molokai. Initial 
determination for compliance with the maximum gross annual family income provision sholl 
be mode by the developer, its portner, or its management company for the initial sale of 
residential workforce housing units, on the basis of the information provided on the 
ownership application. The ownership application will be completed when a specific unit is 
being considered. Final determination for campliance with the maximum gross annual 
family income provision sholl be made by the prospective lender at the time the 
applicant's income verification data is received; 
4. Have assets that do not exceed one hundred sixty percent of the County's area median 
income as established by HUD, or as adjusted by the deportment, for Hana, Lanai, and 
Molokai. Assets sholl include all cosh, securities, stocks, bonds and real property. Real 
property shall be valued at fair market value less liabilities on such real property; 
5. For a period of three years before the submittal of the ownership application, have not 
hod on interest of fifty percent or more in real property in fee or leasehold in the United 
States, where the unit or land is deemed suitable for dwelling purposes, unless the 
applicant is selling on affordable unit and purchasing a different affordable unit that is 
more appropriate for the applicant's family size; and 
6. Pre-qualify for a loan with the applicant's choice of lender. 

C. Notification of Change. Each applicant sholl be responsible for notifying the developer, its 
portner, or its management company in writing of any changes in moiling address, telephone 
number, fax number, and/or e-mail address. If on applicant foils to properly notify the 
developer, its portner, or its management company of such changes and the developer, its 
portner, or its management company is unable to contact the applicant, the developer, its 
portner, or its management company shall remove the applicant's nome from the wait list. 
D. Selection Priority. 

1. Residents on the wait list sholl receive first priority for the available units. Nonresidents 
on the wait list may purchase a residential workforce housing unit once the wait list has 
been exhausted of a II residents; 
2. The developer, its portner, or its management company may do a moss mailing of 
housing applications to applicants on the wait list; 
3. The residential workforce housing units must be offered to residents in the order in 
which their names were drawn in the lottery, provided that there is a unit available in the 
income group for which they qualify. Nonresidents will be offered residential workforce 
housing units in the order in which their names were drawn in the lottery; and 
4. In the event that units are not sold within the first ninety days after they are offered for 
sale, and the developer has mode a good faith effort, as determined by the director, to 
contact and qualify applicants on the wait list, the sale of remaining units sholl be 
conducted as follows: 

a. For the next ninety-day period, units shall be offered for sale to the next-higher 
income preference group, at the original sales price. For example, units targeted for 
families earning up to one hundred twenty percent of the median income may be sold 
to families earning up to one hundred forty percent of the median income. All other 
eligibility criteria sholl apply; 
b. Units shall be offered to the next higher income group every ninety days until the 
units are sold or there are no more income groups available; 
c. Units shall then be offered to nonresidents on the wait list in the order in which their 



names were drawn in the lottery, for the next ninety-day period, provided that the 
applicant's income is within the residential workforce housing income groups; and 
d. Any units that remain unsold may be offered at market rate without deed 
restrictions. Upon the sale of the unit, the County shall receive fifty percent of the 
difference between the original sales price of the unit and the actual market rate 
sales price, for deposit into the affordable housing fund. In this event, the developer 
shall still be deemed to have satisfied the requirement for producing a residential 
workforce housing unit. 

5. The developer shall submit copies of the following information to the department to 
verify the sale of residential workforce housing units to eligible buyers: 

a. Applicant's completed ownership application; 
b. Executed sales contract; 
c. Pre-qualification notice from lender; 
d. All signed federal and state tax returns used to determine eligibility, or any other 
documents used to determine eligibility by the lender; and 
e. Escrow company's settlement statement. 

6. An owner of a residential workforce housing unit that is being resold must sell the unit 
to an income-qualified household and notify the department of the sale. The department 
shall verify the sales price. (Ord. 3418 § 1 (part),2006) 

2.96.100 Applicant selection process-rental units. 

A. Wait List Procedure. 
1. The developer, its partner, or its management company shall establish wait lists of 
interested applicants by rental development; 
2. Prior to initiating the wait list, the developer, its partner, or its management company 
shall initiate the wait list process by publishing in at least five issues of a newspaper of 
general circulation within the County, a public notice that shall contain all information that 
is relevant to the establishment of the wait list. The public shall also be informed in a like 
manner, of any decision that would substantially affect the maintenance and use of the 
wait list; and 
3. Selection for rental units shall be made by a lottery administered by the developer, its 
partner, or its management company and overseen by the department, subject to the 
applicant meeting the eligibility criteria established in subsection B of this section. 

B. Eligibility Criteria. The eligibility criteria for rentals shall be established on a project-by-
project basis by the director in the following manner: 

1. If the project is receiving federal and/or state assistance, the applicable federal 
and/or state eligibility criteria shall apply; and 
2. If the project is not receiving federal and/or state assistance, all eligibility criteria in 
section 2.96.090.B of this chapter shall apply, except for section 2.96.090.B.6 of this 
chapter. 

C. Notification of Change. Each applicant shall be responsible for notifying the developer, its 
partner, or its management company in writing of any changes in mailing address, telephone 
number, fax number, and/or e-mail address. If an applicant fails to properly notify the 
developer, its partner, or its management company of such changes and the developer, its 
partner, or its management company is unable to contact the applicant, the applicant's name 
shall be removed from the applicable wait list. 
D. Selection Priority. 

1. Residents on the wait list shall receive first priority for the available units. Nonresidents 
on the wait list may rent a residential workforce housing unit once the wait list has been 



exhousted of 011 residents. 
2. The developer, its portner, or its monogement compony moy do 0 moss moiling of 
housing opplicotions to oppliconts on the woit list. 
3. The residentiol workforce housing units sholl be offered to residents in the order in 
which their nomes were drown in the lottery, provided thot there is 0 unit ovoiloble in the 
income group for which they quolify. Nonresidents will then be offered residentiol 
workforce housing units in the order in which their nomes were drown in the lottery, 
provided thot there is 0 unit ovoiloble in the income group for which they quolify. 
4. The developer, its portner, or its monogement compony sholl submit copies of the 
following informotion to the deportment to verify the rentol of residentiol workforce 
housing units to eligible renters: 

o. Applicont's completed finol rentol opplicotion; 
b. Executed rentol leose; ond 
c. All signed federol ond stote tox returns used to determine eligibility, or ony other 
documents used to determine eligibility by the developer, its portner, or its 
monogement compony. 

5. The developer, its portner, or its monogement compony sholl mointoin 0 woit list for the 
development ofter 011 of the units ore rented, which sholl be used to fill ony voconcy. 
6. Any rentol unit voconcy sholl be filled by on opplicont in the some income group os the 
original tenant to maintain an equal distribution of rentals across the "very low income" and 
"low income," "below·moderate income," and "moderate income" groups. 
7. An owner of 0 residentiol workforce housing rentol development intending to sell the 
development sholl notify the deportment in writing prior to the closing of the sole, ond sholl 
provide documentotion to the deportment thotthe prospective new owner ocknowledges ond 
is owore of the terms, conditions, ond restrictions encumbering the development os set forth in 
section 2.96.070. (Ord. 3546 § 2, 2008; Ord. 3418 § 1 (port), 2006) 

2.96.110 Review requirements. 

A. The council sholl review this chopter every two yeors. 
B. The director sholl provide on onnuol report to the council on the stotus of the housing policy 
thot sholl include the follOWing: 

1. The number of units built for sole ond rent, cotegorized by number of bedrooms, 
income group, ond soles price if for sole; 
2. The number of purchosers who resold units, cotegorized by number of bedrooms, 
income group, and sales price; and 
3. The number of developers, their portner(s), or their monogement componies 
mointoining 0 woit list, ond the number of oppliconts on eoch woit list. 

e. For rentol developments, the developer, its portner, or its monogement compony sholl 
submit on onnuol report of rentol units to the deportment thot includes the following: 

1. The tenont's move-in dote; ond 
2. The income group of the tenont or fomily. (Ord. 3418 § 1 (port), 2006) 

2.96.120 Rules. 

The director sholl odopt odministrotive rules to implement this chopter, pursuont to chopter 
91, Howoii Revised Stotutes, within one hundred eighty doys ofter the effective dote of the 
ordinonce codified in this chopter. (Ord. 3418 § 1 (port),2006) 



2.96.130 Property assessment value. 

The annual tax assessed value, as determined by the County, will take into account the limited 
resale value of the residential workforce housing property. (Ord. 3418 § 1 (part), 2006) 

2.96.140 Incentives. 

A. For developments subject to this chapter, and under the jurisdiction of the development 
services administration of the department of public works and environmental management, 
decisions on permits will be made by all departments within sixty days of the date the permit 
application is deemed complete by the development services administration. Decisions on 
permits that require review by any outside agency will be made within thirty days of receipt 
by the development services administration of the last approval from an outside agency; 
provided, that decisions on applications that require special management area permit review, 
or environmental review pursuant to chapter 343, Hawaii Revised Statutes, shall be issued 
within ninety days of completion of the applicable review. 
B. For developments subject to this chapter, and if applicable, the council will schedule the 
initial meeting for such application within six months of the referral to the appropriate 
committee. The council will vote to approve or deny the application within one year of the 
referral to committee. 
C. Developments that include on-site residential workforce housing units may be entitled to a 
density bonus, subject to enactment of enabling legislation. (Ord. 3418 § 1 (part), 2006) 

2.96.1 SO Qualified housing providers. 

Where the department determines that such an agreement will further the purposes of this 
chapter, the department shall enter into an agreement, on a project-by-project basis, with a 
qualified housing provider. Such an agreement may provide, without limitation, that the 
qualified hOUSing provider shall: 
A. Receive, own, manage, rent, operate and sell residential workforce housing units provided 
by developers pursuant to section 2.96.040 of this chapter; 
B. Enter into agreements with developers pursuant to section 2.96.040.B.2 of this chapter, 
subject to the department's approval, pursuant to which residential workforce hOUSing units 
are developed, constructed, renovated, or otherwise made available to satisfy the purposes 
of this chapter; 
C. Receive land and in-lieu fees provided by developers pursuant to section 2.96.040.B.4 of 
this chapter; 
D. Receive disbursements from the affordable housing fund and other funds provided for the 
purposes of this chapter; and/or 
E. Administer the selection processes under sections 2.96.090 and 2.96.100 of this chapter, 
subject to the department's oversight. 

1. Where a qualified housing provider receives, owns, develops, rents, operates or sells 
residential workforce housing units, such units shall be rented or sold to applicants 
qualified under this chapter, as set forth in the qualified housing prOVider's agreement 
with the department; 
2. Selection of purchasers or renters for a qualified housing provider's units shall be made 
in accordance with sections 2.96.090 and 2.96.100 of this chapter or with other selection 
processes permitted under the qualified housing provider's agreement with the 
department; 
3. All qualified housing provider rentals or sales shall be on terms, conditions and 



restrictions set forth in the ogreement, which shall be at least as restrictive as the terms, 
conditions and restrictions applicable to developer rentals or sales under this chapter, and 
may be more restrictive; and 
4. All qualified housing provider agreements shall require detailed reports to the 
department, on no less than an annual basis, of the qualified housing provider's 
implementation of, and compliance with, the agreement. This report shall include an 
annual financial audit. (Ord. 341 8 § 1 (part), 2006) 
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ADDENDA 



DEFINITIONS 

The purpose of this Glossary is to assist the reader in understanding specific terminology used in this report. 

Appraisal 

Cash Equivalent 

Counseling 

Discounting 

Extraordinary Assumption 

Fair Value 

(noun) the act or process of developing an opinion of value; an opinion of 
value (adjective) of or pertaining to appraising and related functions such as 
appraisal practice or appraisal services. 

A price expressed in terms of cash, as distinguished from a price expressed 
totally or partly in terms of the face amounts of notes or other securities that 
cannot be sold at their face amounts. 

Providing competent, disinterested, and unbiased advice and guidance on 
diverse problems in the broad field of real estate; may involve any or all 
aspects of the business such as merchandising, leasing, management, 
acquisition/disposition planning, financing, development, cost-benefit studies, 
feasibility analysis, and similar services. Counseling services are often 
associated with evaluation, but they are beyond the scope of appraisal. 

A procedure used to convert periodic incomes, cash flows, and reversions into 
present value; based on the assumption that benefits received in the future 
are worth less than the same benefits received now. 

An assumption, directly related to a specific assignment, which, if found to be 
false, could alter the consultant's opinions or conclusions. Extraordinary 
assumptions presume as fact otherwise uncertain information about physical, 
legal, or economic characteristics of the subject property; or about conditions 
external to the property such as market conditions or trends; or about the 
integrity of data used in an analysis. An extraordinary assumption may be 
used in an assignment only if: 

• It is required to properly develop credible opinions and conclusions; 
• The consultant has a reasonable basis for the extraordinary 

assumption; 
• Use of the extraordinary assumption results in a credible analysis; 

and 
• The consultant complies with the disclosure requirements set forth in 

USPAP for extraordinary assumptions. 

The cash price that might reasonably be anticipated in a current sale under 
all conditions requisite to a fair sale. A fair sale means that buyer and seller 
are each acting prudently, knowledgeably, and under no necessity to buy or 
sell-, i.e., other than in a forced or liquidation sale. The consultant should 
estimate the cash price that might be received upon exposure to the open 
market for a reasonable time, considering the property type and local 
market conditions. When a current sale is unlikely-i.e., when it is unlikely that 
the sale can be completed within 12 months-the consultant must discount all 
cash flows generated by the property to obtain the estimate of fair value. 
These cash flows include, but are not limited to, those arising from ownership, 
development, operating, and sale of the property. The discount applied 
sholl reflect the consultant's judgment of what a prudent, knowledgeable 
purchase under 0 necessity to buy would be willing to pay to purchase the 
property in a current sale. 



Fee Simple Estate 

Hawaiian Terms 

Highest and Best Use 

Highest and Best Use 
of Land or a Site 
as Though Vacant 

Highest and Best Use 
of Property as Improved 

Hypothetical Condition 

Leased Fee Interest 

Leasehold 'nterest 

Market Rent 

Absolute ownership encumbered by any other interest or estate, subject only 
to the limitations imposed by the governmental powers of taxation, eminent 
domain, police power, and escheat. 

The Hawaiian words "mauka" and IImakai" are commonly used in the islands 
as indicators of direction. The word "mauka" means toward the mountain, 
and "makai" means toward the ocean. 

The reasonably probable and legal use of vacant land or an improved 
property, which is physically possible, appropriately supported, financially 
feasible, and that results in the highest value. The four criteria the highest 
and best use must meet are legal permissibility, physical possibility, financial 
feasibility, and maximum profitability. 

Among all reasonable, alternative uses, the use that yields the highest 
present land value, after payments are made for labor, capital, and 
coordination. The use of a property based on the assumption that the parcel 
of land is vacant or can be made vacant by demolishing any improvements. 

The use that should be made of a property as it exists. An existing 
improvement should be renovated or retained as is so long as it continues to 
contribute to the total market value of the property, or until the return from a 
new improvement would more than offset the cost of demolishing the existing 
building and constructing a new one. 

That which is contrary to what exists, but is supposed for the purpose of 
analysis. Hypothetical conditions assume conditions contrary to known facts 
about physical, legal, or economic characteristics of the subject property; or 
about conditions external to the property, such as market conditions or 
trends; or about the integrity of data used in an analysis. A hypothetical 
condition may be used in an assignment only if: 

• Use of the hypothetical condition is clearly required for legal 
purposes, for purposes of reasonable analysis, or for purposes of 
comparison; 

• Use of the hypothetical condition results in a credible analysis; and 
• The consultant complies with the disclosure requirements set forth in 

USPAP for hypothetical conditions 

An ownership interest held by a landlord with the rights of use and 
occupancy conveyed by lease to others. The rights of the lessor (the leased 
fee owner) and the lessee are specified by contract terms contained within 
the lease. 

The interest held by the lessee (the tenant or renter) through a lease 
transferring the rights of use and occupancy for a stated term under certain 
conditions. 

The most probable rent that a property should bring in a competitive and 
open market reflecting all conditions and restrictions of the specified lease 
agreement including term, rental adjustment and revaluation, permitted uses, 



Market Value 

use restrictions, and expense obligations; the lessee and lessor each acting 
prudently and knowledgeably, and assuming consummation of a lease 
contract as of a specified date and the passing of the leasehold from lessor 
to lessee under conditions whereby: 

• Lessee and lessor are typically motivated. 
• Both parties are well informed or well advised, and acting in 

what they consider their best interests. 
• A reasonable time is allowed for exposure in the open market. 
• The rent payment is made in terms of cash in United States 

dollars, and is expressed as an amount per time period 
consistent with the payment schedule of the lease contract. 

• The rental amount represents the normal consideration for the 
property leased unaffected by special fees or concessions 
granted by anyone associated with the transaction. 

The major focus of most real property appraisal assignments. Both economic 
and legal definitions of market value have been developed and refined. 
Continual refinement is essential to the growth of the appraisal profession. 

The most widely accepted components of market value are incorporated in 
the following definition: 

"The most probable price, as of a specified date, in cash, or in terms 
equivalent to cash, or in other precisely revealed terms, for which the 
specified property rights should sell after reasonable exposure in a 
competitive market under all conditions requisite to a fair sale, with the 
buyer and seller each acting prudently, knowledgeably, and for self-
interest, and assuming that neither is under undue duress." 

Market value is defined in the Uniform Standards of Professional Appraisal 
Practice (USPAP) as follows: 

"A type of value, stated as an opinion, that presumes the transfer of a 
property (i.e., a right of ownership or a bundle of such rights), as of a certain 
date, under specific conditions set forth in the definition of the term identified 
by the consultant as applicable in an appraisal." 

The following definition of market value is used by agencies that regulate 
federally insured financial institutions in the United States: 

"The most probable price which a property should bring in a competitive 
and open market under all conditions requisite to a fair sale, the buyer and 
seller each acting prudently and knowledgeablYt and assuming the price is 
not affected by undue stimulus. Implicit in this definition is the consummation 
of a sale as of a specified date and the passing of title from seller to buyer 
under conditions whereby:" 

• Buyer and seller are typically motivated; 
• Both parties are well informed or well advised, and acting in 

what they consider their best interests; 
• A reasonable time is allowed for exposure in the open market; 
• Payment is made in terms of cash in U.S. dollars or in terms of 

financial arrangements comparable thereto; and 



Prospective Market Value 
Upon Completion 
of Construction 

Prospective Value Opinion 

Report 

Uniform Standards 
of Professional 
Appraisal Practice 

• The price represents the normal consideration for the property 
sold unaffected by special or creative financing or sales 
concessions granted by anyone associated with the sale. 

The prospective future value of a property on the date that construction is 
completed, based upon market conditions forecast to exist as of the 
completion date. 

A forecast of the value expected at a specified future date. A prospective 
value opinion is most frequently sought in connection with real estate projects 
that are proposed, under construction, or under conversion to a new use, or 
those that have not achieved sellout or a stabilized level of long-term 
occupancy at the time the appraisal report is written. 

Any communication, written or oral, of an appraisal, appraisal review, or 
appraisal consulting service that is transmitted to the client upon completion 
of an assignment. The types of written reports listed below apply to real 
property appraisals, 

SelfwContained Appraisal Report: A written appraisal report 
prepared under Standards Rule 2-2(a) of the Uniform Standards of 
Professional Appraisal Practice. A selfwcontained appraisal report 
sets forth the data considered, the appraisal procedures followed, 
and the reasoning employed in the appraisal, addressing each item 
in the depth and detail required by its significance to the appraisal 
and providing sufficient information so that the client and the users 
of the report will understand the appraisal and not be misled or 
confused. 

Summary Appraisal Report: A written report prepared under 
Standards Rule 2-2(b) or 8-2(b). A summary appraisal report 
contains a summary of all information significant to the solution of 
the appraisal problem. The essential difference between a self-
contained appraisal report and a summary appraisal report is the 
level of detail of presentation. 

Restricted Appraisal Report: A written report prepared under 
Standards Rule 2-2(c), 8-2(c), or 10·2(b). A restricted use appraisal 
report is for client use only. The restricted use appraisal report 
should contain a brief statement of information significant to the 
solution of the appraisal problem. 

Current standards of the appraisal profession, developed for consultants 
and the users of appraisal services by the Appraisal Standards Board of The 
Appraisal Foundation. The Uniform Standards set forth the procedures to be 
followed in developing an appraisal, analysis, or opinion and the manner in 
which an appraisal, analysis, or opinion is communicated. They are endorsed 
by the Appraisal Institute and by other professional appraisal organizations. 



LIMITING AND CONTINGENT CONDITIONS 
ACM Consultants, Inc. 

1. The property Is approlsed as though free and clear of any or all liens and encumbrances unless otherwise staled In this report. The 
Consultant will nol be responsible for maMers of a legol nature that affect either the property being appraised or the title 10 il. The 
Consultant assumes that the title is good and marketable, and therefore, will nol render any opinions aboullhe litle. 

2. Legal descriptions referenced In the report were obtained from public documents from the Stole of Hawaii, Bureau of Conveyances, or were 
furnished by the client, and were ossumed to be correct. 

3. It Is assumed thaI all applicable zonIng and use regulations and restrictions have been complied with, unless a nonconformity hos been stated, 
defined, and considered In this appraisal report. 

4. It is assumed that all required licenses, certificates of occupancy or other legislative or administrative authority from any local, state, or 
notional governmental or private entity or organization have been or can be obtained or renewed for any use on which the value estimotes 
contained In this report are based. 

5. It Is assumed that the utilization of the land and Improvements Is within the boundaries or property nnes of the property described and that 
there is no encroachment or trespass unless otherwise stated in this report. Responsible ownership and competent property management are 
assumed unless otherwise stated In this report. 

6. The Consultant has inspected as for as possible, by observation, the land and the improvements; however, it was not possible to personally 
observe conditions beneath the soil or hidden structurally or by other components. The appraisal assumes that there are no hidden, 
unapparent, or apparent conditions of the property slle, subsoil, or structures or toxic material which would render it more or less valuable. 
The Consultant and firm have no responsibility for any such conditions or for any expertise or engineering to discover them. All mechanical 
components are assumed to be in operable condition and status standard for properties of the subject type. Conditions of heating, cooling, 
ventilation, electrical and plumbing equipment is considered to be commensurate with the conditions of the balance of the improvements 
unless otherwise stated. No judgment may be made by us as to adequacy of Insulation, type of insulation, or energy efficiency of the 
Improvements or equipment, and no representations are mode herein as to these molters unless specifically stated and considered in the 
report. 

7. Information provided by third parties Including government agencies, financial institutions, realtors, buyers, sellers, property owners and 
others and contained in this report were obtained from sources considered reliable and believed to be true and correct. However, no 
warranty Is assumed for possible misinformation. 

8. All engineering is assumed to be correct. Any plot plans and illustrative material in this report are included only to assist the reader in 
visualizing the property. Any sketch in this report may show approximate dimensions and Is Included to assist the reader In visualizing the 
property. Maps and exhibits found In this report are provided for reader reference purposes only. No guarantee as to accuracy Is 
expressed or implied unless otherwise stated In this report. No survey has been made for the purpose of this report. 

9. The Consultant is not qualified to detect hazardous waste and/or toxic materials. Any comment by the Consultant that might suggest the 
possibility of the presence of such substances should not be token as confirmation of the presence of hazardous waste and/or toxic materials. 
Such determination would require investigation by a qualified expert in the field of environmental assessment. The presence of substances 

such as asbestos, urea-formaldehyde foam insulation, or other potentially hazardous materials may affect the value of the property. The 
Consultant's value estimate Is predicated on the assumption that there is no such material on or in the property that would cause a loss In 
value unless otherwise stated In this report. No responsibility Is assumed for any environmental conditions, or for any expertise or 
engineering knowledge required to discover them. The Consultant's descriptions and resulting comments are the result of the routine 
observations mode during the appraisal process. 

10. If analysis contained in this appraisal involves partial interests In real estate, the value of the fractional interest plus the value of all other 
fractional interests mayor may not equal the value of the entire fee simple estate considered as a whole. 

11. Unless otherwise stated in this report, the subiect property is appraised without a specific compliance survey having been conducted to 
determine if the property is or is not in conformance with the requiremenl$ of the Americans with Disabilities Act. The presence of 
architectural and communications barriers that are structural in nature that would restrict access by disabled individuals may adversely affect 
the property's value, marketability, or utility. 

12. Possession of this report, or a copy thereof, does not carry with it the right of publication. It may not be used for any purposed by any 
person other than the party to whom it is addressed without the written consent of the Consultant, and in any event, only with proper written 
qualification and only in its entirety. 

13. The Consultant(s) or those assisting in preparation of the report will nof be asked or required to give testimony in court or hearing because of 
having mode the appraisal, in full or in port, nor engage in post appraisal consultation with client or third parties except under separate and 
special arrangement and at additional fee. If testimony or deposition is required because of subpoena, the client shall be responsible for 
any additional time, fees, and chorges regardless of issuing party. 

14. Neither all nor any part of the contents of this report (especially any conclusions as to value, the identity of the Consultant, or the firm with 
which the Consultant is connected) sholl be disseminated to the public through advertiSing, public relations, news sales, or other media without 
prior written consent and approval of the Consultant. 

ACCEPTANCE OF, AND/OR USE OF THIS APPRAISAL REPORT BY CLIENT OR ANY THIRD PARTY CONSTITUTES ACCEPTANCE OF THE ACM 
CONSULTANTS, INC., CERTIFICATION, LIMITING AND CONTINGENT CONDITIONS. CONSULTANT LIABILITY EXTENDS ONLY TO STATED CLIENT, NOT 
SUBSEQUENT PARTIES OR USERS OF ANY TYPE, and the total liability of Consultant(s) and firm is limited to the amount of fee received by Consultant. 
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Interview with: 
Interview date: 
Interviewed by: 

OLOWALU NUl HYDROPONIC TOMATO FARM 
FARM INFORMATION 

Karl Casco, Owner of Casco Chicken Fann 
October 26, 2011 
Bill Frampton, Frampton & Ward, LLC 
Tessa Munekiyo Ng, Munekiyo & Hiraga, Inc. 

The interview with Karl Casco took place via telephone conference on October 26, 2011. 
Mr. Casco is the owner of the Casco Chicken Farm. The following summary is based on 
the interview with Mr. Casco as well as documentation on lease terms and water usage 
from Olowalu Water Company (OWC). 

Farm Overview 

Mr. Casco leases approximately four (4) acres ofland from Olowalu Elua Associates on a 
portion of TMK (2) 4-8-003: 114. The Casco Chicken Fann is located mauka of 
Honoapi'ilani Highway and is accessed by an unpaved roadway. Mr. Casco relocated his 
rooster farm from Puunoa, Lahaina to Olowalu in 2009 due to nuisance complaints from 
neighbors at the former location. The chicken farm operated for four (4) years at Puunoa. 

Mr. Casco's lease with Olowalu Elua was signed in April 2009 was for two (2) years, 
with subsequent renewal in one (1) year increments. Current monthly rent for the 4-acre 
property is $600; the farm operation is responsible for paying for its water usage. 
Between January and August 2011, the rooster farm has used an average of 113,000 
gallons of water per month. The average monthly water bill paid by the farm during this 
time period, before the recent OWC rate increase in September 2011, was approximately 
$86 per month (Olowalu Water Company, 2011). Mr. Casco noted that water is used for 
the animals at his farm; the fann' s water usage increases during the hot and dry summer 
months. 

The Casco Chicken Fann raises approximately 250 roosters; there are no hens at the 
fann. The farm acquires chicks to raise from hens that Mr. Casco used to own but gave 
away to others. In addition, Mr. Casco raises goats and some pigs. There are currently 
about 15 goats at the farm. The goats roam within the fenced areas of the fann and help 
to control the grass growing on the property. There are just five (5) pigs at the fann 
currently. The roosters are the primary focus of the fann while the goats are raised to 
help with additional costs and control the grass. The pigs are raised on just a small-scale, 
intermittent basis. 

The fann utilizes most of its land, with the exception of about half an acre near the east 
side of the property. Approximately 80 percent of the active farm area is used for raising 
animals. The remaining 20 percent is used for operational buildings and facilities. 
Facilities at the chicken fann include a perimeter fence, underground irrigation, and 
housing for the roosters. The initial relocation and start-up costs to establish the fann in 



Olowalu totaled approximately $12,000. This included the relocation costs as well as the 
costs to clear the lands, erect the perimeter fence, and install the underground irrigation. 

Mr. Casco experimented with growing a few crops at his farm in the past. He was 
particularly interested in growing sod and gross. However, there is a lot of nut grass 
growing in the soil, making sod and grass cultivation very challenging. Currently Mr. 
Casco focuses on raising the roosters and other animals at the farm and does not grow 
any crops. 

The Casco Chicken Farm is thought to be the largest rooster operation on Maui. There 
are a few other smaller chicken farms on the island, including two (2) in Olowalu. One 
of the farms in Olowalu is within the Olowalu Cultural Reserve. 

Locational Advantages and Disadvantages 

Mr. Casco reports that primary advantage of the farm's current location in Olowalu is the 
isolation. There are no residential neighbors in close proximity to the property, which is 
a major advantage for the chicken farm in particular. Noise associated with rooster 
crowing can be a nuisance to nearby residents. As such, the isolation at Olowalu limits 
the potential for nuisance complaints. 

The primary disadvantage of the farm's location in Olowalu is the threat of fire hazard. 
The Olowalu region receives minimal rainfall and is characterized by dry vegetation that 
serves as fuel hazard for fires. Mr. Casco is concerned about the threat of fire to his farm. 
He has cut the trees around the perimeter of his farm to create a fire break in case there is 
a fire. If a fire were to threaten the farm, Mr. Casco would move all of the roosters to the 
center of the farm and tum on the sprinklers to try to protect the farm and the animals. 

In addition to the fire threat, Mr. Casco also notes that the unpaved access road to the 
farm is in poor condition. 

Farm Production, Sales, and Operations 

The Casco Chicken Farm sells its roosters primarily in the Philippines. Mr. Casco takes 
two (2) trips to the Philippines per year to sell the roosters. In addition to sales in the 
Philippines, the farm does sell some roosters locally in Hawaii. The majority ofthe 
farm's sales within the State are on Oahu, however, Mr. Casco does sell roosters on Maui 
and Molokai as well. The farm typically sells approximately half of the roosters on the 
farm each year. 

Mr. Casco also sells the goats and pigs on his farm. The sales of these animals take place 
at his farm. Goats sell for approximately $250 while pigs can sell for about $200 each. 
At one point, Mr. Casco was selling between four (4) and five (5) goats per month. 

The revenues from rooster, goat, and pig sales allow the farm to break even financially. 
The sales help to cover the lease payments, water bill, and feed. As previously 



mentioned, the current lease is $600 per month and the water bill has averaged $86 per 
month between January and August 2011. The water costs for the farm, however, are 
highly seasonal. During some months, the water bill has exceeded $150 or even $200. 
The cost offeed is approximately $800 per month. 

Mr. Casco noted that the pigs themselves are not profitable. Raising pigs is very labor 
intensive, particularly if slop food is used. Mr. Casco purchases feed for his pigs. The 
cumulative cost of the feed during the time the pig is raised is higher than what Mr. 
Casco can sell the pig for. For this reason, the farm just has a few pigs on an intermittent 
basis. 

The Casco Chicken Farm does not have any employees. Mr. Casco runs the farm by 
himself, with the help of some friends and relatives. Mr. Casco's son and friends 
volunteer their time to help at the farm when needed. 

Mr. Casco does not have plans to expand the farm's operations in Olowalu at this time 
due to the cost of expansion and the uncertainty with the lease. The farm is leasing the 
property on a year-by-year basis. As such, Mr. Casco does not want to invest money to 
expand with these uncertain conditions. If he were to have a three (3) or four (4) year 
lease, Mr. Casco would consider expanding. 

Nuisance 
If residential or commercial uses were developed in areas surrounding the Casco Chicken 
Farm, nuisance complaints associated with noise would be anticipated. Roosters 
naturally crow and there aren't many mitigation measures to control this noise. 

Relocation 
Mr. Casco understands that there are plans for future development in Olowalu. He has 
attended community meetings for the Olowalu Town project and likes the Master Plan's 
provision of parks and open space as well as access to the ocean. He believes that parks 
and shoreline access are needed in the community and are very important to the way of 
life in Hawaii. 

The Casco Chicken Farm does not have replacement land currently available if they were 
required to relocate from Olowalu. Mr. Casco indicated that he would look at other areas 
on the island and would relocate somewhere if there were no plans for development in 
the foreseeable future. Mr. Casco would be willing to relocate to locations where the 
farm can plan to stay for a lengthy period of time, such as 50 years. This would make the 
investment in relocation and establishing the farm worth it. Ifthe farm were to relocate, 
Mr. Casco would also consider other types of farming at that time. He mentioned that he 
would like to do sod and grass farming, which was not feasible in Olowalu. 

When the Casco Chicken Farm relocated to Olowalu, the relocation and start up costs 
totaled $12,000. These costs were high because the farm was only given a one (I) month 
notice to relocate. As such, all ofthe improvements to the land at Olowalu had to be 
done very quickly and was very labor intensive. Mr. Casco noted that a longer relocation 



period, such as six (6) months, would make the relocation process much more affordable. 
This would allow for Mr. Casco to do the improvements and relocation slowly over time. 
Due to the nature of the farm, the relocation process would not result in the loss of 
animals or sales. 
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Connie Applegate, Owner and Manager of Olowalu Nui 
Hydroponic Tomato Farm 

October 19, 2011 

Bill Frampton, Frampton & Ward, LLC 
Tessa Munekiyo Ng, Munekiyo & Hiraga, Inc. 

The interview with Connie Applegate took place at the Olowalu Nui Hydroponic Tomato 
Farm (Olowalu Nui) on October 19, 2011. Ms. Applegate is the owner and manager of 
the Olowalu Nui farm. Her late husband, Jon Applegate, owned the farm prior to his 
passing in June 2011. The following summary is based on the interview with Ms. 
Applegate as well as documentation on farm operations provided by Ms. Applegate and 
Olowalu Water Company (OWC). 

Farm Overview 

The Olowalu Nui farm leases approximately four (4) acres of land from Olowalu Elua 
Associates on a portion of TMK No. (2) 4-8-003:115. The farm is located north of 
Olowalu Stream and mauka of Honoapi'ilani Highway, accessed by an unpaved road. 

Olowalu Nui originated in Hana, where the farm cultivated seven (7) acres of land for 
seven (7) years. In 2001, the Olowalu Nui relocated to Olowalu and began leasing land 
from Olowalu Elua Associates. The initial lease began with a 5 year term that was 
extended for another 5 years. Over the first 10 years of the lease, the tomato farm paid 
heavily subsidized rents to Olowalu Elua. Rent payments totaled approximately $300 per 
year and Olowalu Elua paid for the non-potable water used by the farm. 

In January 2011, Olowalu Nui entered into a new one-year lease for the land in Olowalu. 
Under the current lease, the farm paid $500 per month in rent over the first six (6) months 
of the lease and $900 per month during the last (6) months of the lease. Olowalu Nui is 
also now responsible for paying for all of its water use provided by the Olowalu Water 
Company (OWC). Between January and August 2011, Olowalu Nui has used an average 
of 433,000 gallons of non-potable water per month, with an average monthly water bill of 
$330 (Olowalu Water Company, 2011). The average monthly water bill, however, 
represents costs prior to OWC's rate increase in September 2011. 
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Olowalu Nui grows tomatoes using hydroponics, a method of growing plants that uses 
mineral nutrient solutions in water, without soil. In addition to tomatoes, the farm grows 
a small amount of lettuce, basil, parsley, cilantro, and other herbs using hydroponics. 
These crops are grown in five (5) greenhouses on the property. Olowalu Nui also has 
approximately 200 citrus trees, as well as 600 coconut, banana, papaya, and mango trees. 
Within the farm, approximately two (2) acres are used for fruit trees and 1.5 acres are 
used for hydroponic crops in greenhouses. The remaining 0.5 acre is used for accessory 
farm operational facilities such as a small office, parking, and storage. 

In addition to the operation at Olowalu, Ms. Applegate grows seeds and plants on a 
small-scale basis at her home. 

Locational Advantages and Disadvantages 

Ms. Applegate reports that advantages of their current location in Olowalu include 
proximity to major markets, solar radiation, and water availability. The farm's location 
provides excellent access to West, South, and Central Maui. In addition, being located on 
the south-facing slopes of the West Maui Mountains, the region receives ample sunlight, 
which is good for tomato crops. Water availability through owe is also an advantage of 
the location. Olowalu Nui is also set back from Honoapi'ilani Highway and is isolated 
from other users. 

The primary disadvantage of the farm's location in Olowalu is the threat of fire hazard. 
The Olowalu region receives minimal rainfall and is characterized by dry vegetation that 
serves as fuel hazard for fires. Olowalu Nui has first hand experience with the fire risk in 
the region; in 2007 a wildfire destroyed the entire farm. All of the farm's greenhouses 
and crops were lost. Another disadvantage of Olowalu is the strong winds in the area. 
Olowalu Nui has planted banana trees to serve as a windbreak for the property. Ms. 
Applegate also mentioned that the Olowalu Nui property does not currently have access 
to potable water. 

Farm Production, Sales, and Operations 

Olowalu Nui suffered a major setback in 2007 when a wildfire destroyed the entire 
property, including the greenhouses the farm had built. The farm was profitable in 2007 
prior to the fire. However, the fire caused $600,000 damages and losses from plant 
production. Since the fire, the farm has been operating at a loss due to low production 
from the fire. Olowalu Nui built new greenhouses and repaired its facilities in 2010 and 
early 2011. Another new greenhouse was prepared for construction earlier this year. 
However, construction of that greenhouse was put on hold when Mr. Applegate passed 
away. Beyond the additional greenhouse, Olowalu Nui does not have plans for further 
expansion at this time. 

Since completing repairs and improvements in 2010 and 20 11, the farm is hoping to 
return to profitability in the next few months. In 2010, the gross sales for the farm was 
$163,078.00. 
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The farm sells its crops to restaurants and retail stores in West, Central, and South Maui. 
The farm in Olowalu is centrally located to these various destinations. The coconut trees 
are sold to landscaping companies. 

The operation at Olowalu Nui is very labor intensive. Olowalu Nui employs one (I) full­
time worker and one (I) part-time employee. In addition, the farm hires eight (8) outside 
contract workers on a part-time basis. The farm does not hire seasonal workers. Monthly 
payroll for all labor averages approximately $8,000 to $10,000. 

Nuisance 

If residential or commercial uses were developed in areas surrounding the Olowalu Nui 
farm as part of Olowalu Town, Ms. Applegate does not anticipate significant nuisance 
complaints from future neighbors over the operations at the farm. This is in large part to 
the type of farming practiced at Olowalu Nui. Hydroponic farming does not involve 
spraying of chemicals or fertilizers; instead, mineral nutrient solutions in the water are 
used to grow the crops. Olowalu Nui also rarely sprays chemicals on its tree crops. The 
farm uses the water from the hydroponic crops to also irrigate the fruit trees on the 
property. The farm does not generate noise or produce odors. Banana trees have been 
planted along the border of the property to serve as a windbreak. These trees would also 
serve as a buffer or barrier between the farm and neighboring uses. 

While complaints from actual farm operations are not anticipated, Ms. Applegate noted 
that the unpaved access road from Honoapi'ilani Highway to the farm site does generate 
dust that may be considered a nuisance to neighboring properties. This dust nuisance, 
however, could be easily mitigated through paving of the access road, which is owned by 
Olowalu Elua Associates. 

Relocation 

Ms. Applegate indicated that Olowalu Nui does not have replacement land in Olowalu or 
elsewhere on Maui if the farm was forced to move from Olowalu. Assuming comparable 
replacement land could be found, Ms. Applegate estimates that the cost to relocate would 
be approximately $50,000. In addition to the actual relocation costs of disassembling and 
reassembling farm equipment, Olowalu Nui would lose revenues from crop production 
during the relocation period. Disassembling and reassembling the hydroponic facilities 
and farm would take approximately six (6) months. For tomatoes, it takes 60 days from 
the time a seed is planted to harvest a crop. As such, the total relocation time, including 
the time it would take to start producing crops again, would be at least eight (8) months. 
To minimize the relocation time, Olowalu Nui could build and set up the nurseries at the 
new location, move the crops over, and then disassemble the existing facility. This, 
however, would not allow for reusing the existing infrastructure at the current location. 
K:\DATA\OlowaluTown\Masterpr,Oraft EIS\Applegateintsummary.wpd 
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Photos of Olowalu Nui Hydroponic Tomato Farm 
(Photos provided by Frampton & Ward, LLC) 

PHOTO NO.1: Photo of One (1) ofOlowalu Nui's Five (5) Greenhouses at the Farm 

PHOTO NO.2: Photo of One (1) ofOlowalu Nui's Five (5) Greenhouses at the Farm 
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PHOTO NO.3: Photo of Tomato Crop Grown Using Hydroponics in One ofOlowalu 
Nui's Greenhouses 

PHOTO NO.4: Photo of Lettuce and Other Crops Grown Using Hydroponics in One of 
Olowalu Nui's Greenhouses 
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Introduction, Purpose and Methodology 

The Olowalu Town Master Plan is proposing to re-establish the once thriving village of Olowalu, 
located on the west side of the island of Maui. The subject property encompasses the lower 
coastal reaches of Olowalu ahupua'a; between the base of the south-west facing slopes of West 
Maui Mountains and the shoreline of Olowalu, as shown in Figure 1. Olowalu Town will be a 
small-scale and mixed-use community designed to be a pedestrian-friendly community which 
will allow residents to live within walking distance of corner stores, schools, parks, employment 
opportunities, community centers, beaches, and social and civic resources, ultimately reducing 
reliance on automobiles. The Master Plan is guided by values and principles of sustainability by 
balancing the needs of Maui's growing population; yet maintaining and respecting our cultural, 
historical and natural resources. 

The new town will be designed to be self-sustaining in that commercial uses will in general be 
expected to operate to a very large degree based on the anticipated activities of the residents. 
At the same time, it is expected that the majority of the base of labor needed in the town can 
come from residents of the town. 

This Preliminary Traffic Impact Analysis Report (TIAR) has been prepared to support the Draft 
Environmental Impact Statement (EIS). A Final TIAR will be prepared to support the Final EIS. 
The purpose of this preliminary TIAR is to provide a general assessment of the expected traffic 
impacts of the proposed project and a general framework for the anticipated traffic and 
transportation system mitigations that may be needed at full buildout of the project. This 
preliminary TIAR will review the expected traffic impacts based on existing daily traffic volumes 
and future traffic volumes which are predicted to occur due to the Olowalu Town project. This 
preliminary TIAR will concentrate on predicted daily traffic volumes and on more general traffic 
needs. It will utilize the same general process by providing an assessment of existing conditions, 
prediction of trip generation, distribution and assignment for the new town, and analysis of 
future-year traffic volumes and traffic flow conditions. This report utilizes data from several 
other TIARs which have been done for other projects on the west side of Maui over the last five 
years. It also uses information from previous master transportation studies of the island 
conducted by HDOT in 1997 and 2002, as well as studies done by Maui County. 

As noted above, a Final TIAR will be prepared to address and incorporate comments received 
during review of the Draft EIS. The Final TIAR will address peak hour traffic flows and utilize the 
methods that are normally employed in standard traffic assessments. That TIAR will also 
analyze in detail the predicted traffic operations at the access points to Honoapi'ilani Highway. 
It will assess the need for any mitigation and analyze the need for traffic control measures and 
devices that may be required for proper functioning of the street system. This preliminary 
report will not cover all items that may be studied and analyzed in the future detailed TIAR and 
it is not intended to substitute for that more comprehensive analysis. 

The methods of study employed in this report rely upon daily traffic volumes that exist or will 
be created by the activities of the proposed Olowalu Town. Analysis of capacity and traffic flow 
utilizes approaches that were developed by the Florida Department of Transportation, based on 
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the Highway Capacity Manual. These methods take into account the peaking that occurs in 
morning and afternoon hours but they also consider the overall traffic flow on a facility over a 
24-hour period. The level of analysis in this preliminary TIAR does not include detailed analysis 
of all traffic movements at individual intersections. This report is intended to illustrate that the 
increase in vehicular traffic along the Honoapi'ilani Highway attributed to Olowalu Town will be 
successfully mitigated by way of implementing the proposed transportation plan and the 
related improvements, including the relocation and widening of the segment of Hononpi'ilani 
Highway which traverses the subject property. This transportation plan is discussed in the 
following sections. 

Figure 1 Location of OIowalu Town 
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As indicated in Figure 1, the proposed Olowalu Town is located about half-way between the 
town of Lahaina and Ma'alea along Honoapi'ilani Highway. 
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Description of Olowalu Town 

At final build-out, Olowalu Town will consists of approximately 1,500 residential dwelling units 
to be built concurrent with appropriate infrastructure in phases spread out over a period of 
approximately 10 years. There will be a wide variety of single-family and multi-family dwelling 
types, including houses, apartments, live-work units, cottages, rural homes and farmsteads, to 
be offered at a wide-range of income levels, including both rental and fee-ownership. A 
substantial portion of the homes are planned for much-needed affordable housing and senior 
living. 

The design of Olowalu Town incorporates smart growth and sustainable land use principles of 
New Urbanism. As a result, Olowalu Town's spatial layout of land uses, varying density, 
connective transportation, parks/greenways, civic/social facilities, housing, employment and 
other land uses are balanced to create a mixed-use community. Neighborhood town centers 
provide economic sustainability with a range of business and employment opportunities. 
Olowalu Town is also designed to meet the certification requirements of Leadership in Energy 
and Environmental DeSign for Neighborhood Development (LEED ND). As such, the Master Plan 
will be built using strategies aimed at improving performance in regards to energy savings, 
water effiCiency, reducing C02 emissions, improved indoor enVironmental quality, and 
stewardship of resources and sensitivity to their impacts. 

Olowalu Town's proposed infrastructure improvements will be constructed concurrently with 
the project and will incorporate innovative, efficient, and sustainable technology to minimize 
adverse impacts upon the natural environment. Olowalu Town's Transportation system 
includes the relocation of the existing high speed/high volume Honoapi'ilani highway away 
from coastal resources to a new mauka alignment, which will be designed to accommodate 
mass transit or light rail, if needed in future. The existing highway corridor with monkey-pod 
trees will be preserved and converted to low speed/low volume coastal roadway. The project 
includes an internal roadway network, as well as, an assortment of interconnected greenways 
and bikeways links community and supports overall well-being and health of residents; 
reducing dependency on automobiles. 

Additionally, other infrastructure system improvements will require an expansion of both the 
existing potable and non-potable water system, the likely addition of a second ground water 
well to supplement the existing well; and an extensive drainage system to capture storm-water 
runoff. The project will also include the construction of an onsite decentralized wastewater 
treatment facility, which will include R-l water storage tank, a constructed vertical flow 
wetland, and a soil aqUifer treatment system. The wastewater treatment facility will produce 
clean recycled water for irrigation, and thereby eliminate the need for injection wells. 

The Olowalu Town consists of four general land use categories as defined by the state of Hawaii 
Land Use Commission, as shown in Figure 2. 
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Figure 2 Land Use Categories for Olowalu Town 
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As shown in the above figure, there are conservation districts, shown in green, along the shore 
of the Pacific Ocean and in the areas upland to the mauka side of the proposed relocated Route 
30. The green areas with the dots delineate the conservation areas which are not part of the 
subject properties. The site for the Olowalu Town includes both rural designations as shown in 
the blue color and urban areas as shown in the lighter beige color. Agricultural designations 
which are not proposed for reclassification are shown in white. Agricultural land areas which 
are not part of the subject properties are shown in the same colors but with dots. 
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Figure 3 shows the proposed land uses within the Olowalu Town. 
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Figure 3 Proposed Land Uses in Olowalu Town 
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As shown in Figure 3 there are generally two neighborhood town centers on either side of 
Olowalu Stream, with smaller tracts of rural on the mauka side of Honoapi'ilani Highway. All the 
tracts on the mauka side of Honoapi'ilani Highway are either rural or agricultural lots ranging 
from Y2 to 2 acres. The urban areas, shown in yellow, will have commercial developments along 
with a variety of residential units including apartments, townhouses and single-family house. 
Areas in white and green along the Pacific Ocean will contain recreational facilities and include 
beach access. The street patterns in the urban footprint areas will be modified grids following 
the principles ·of new urbanism. 
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Review of Existing Road and Traffic Conditions 

The site of the proposed Olowalu Town is situated on both sides of Honoapi'ilani Highway on 
the west side of the island of MauL Honoapi'ilani Highway is the major surface transportation 
route for the west side of Maui and it provides a connection from the town of Lahaina to 
Ma'alea. The highway is on the HOOT road system as Route 30. It is classified as a major arterial 
roadway and it has several different design cross-sections as it winds its way along the Pacific 
Ocean coastline and inland to Lahaina and Ma'alea. Within the boundaries of Olowalu Town, 
the roadway is primarily a two-lane highway with turn lanes in place at intersections and access 
points. The site for the proposed project is traversed by approximately 2.6 miles of the existing 
Honoapi'ilani Highway. Photographs of the roadway are included in the appendi~ces. The 
following Figure 4 depicts existing conditions with area landmarks shown. 

Figure 4 Existing Conditions with Area Landmarks 

\ 

Roger D. Dyar, P.E. Page 6 



Olowalu Town - Preliminary Traffic Impact Analysis Report September 2011 

Trip Generation Methodology 

Trip generation for Olowalu Town was estimated using the methods of the Institute of 
Transportation Engineers (ITE) that are generally endorsed by HDOT and Maui County. The ITE 
methodology uses tables that relate units of land use to predicted trips into and out a site or 
development for peak hours of travel and for an entire day. Trips were predicted using the 
latest version of the ITE Trip Generation Edition 8, as well as a software package developed by 
the Florida Department of Transportation (FDOT). This software provides a spreadsheet for 
calculation of predicted trips based on ITE average national rates, with provisions for pass-by 
trips and internal capture trips. 

Figure 5 shows the predicted total trips for the Olowalu Town using the software from FDOT. As 
indicated in Figure 5, it is estimated that the Olowalu Town would generate approximately 
32,800 trips per day at full build out. This would include all trips within the town and to and 
from the Town via Honoapi'ilani Highway. Further analysis of internal and external trips will be 
made in a subsequent section. The detailed printout from the FDOT software for trip 
generation is provided in the appendices. 
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Figure 5 Summary of Trip Generation for Olowalu Town 

Site Information Adjacent Highway PassBy Information 
Name of Development Olowalu North/ South Roadway Honoapi'ilani Highway 
Name of Applicant F&W North/ South 24-Hour Volume 22,840 
Name of Analyst Dyar East/ West Roadway NA 
Date 02/08/2011 East/ West 24-Hour Volume NA 
Development Phase Full Buildout Analysis Year 2020 

Trip 
Directional ITE Unit Rate Total Trip 

Code 
Land Use # Units Unit Conversion Per Trips Distribution Generation 

Unit 
In Out In Out 

730 
Government 15,000 sq. feet 1,000 11.933 179 0.5 0.5 90 90 
Office Building 

110 General 26,000 sq. feet 1,000 6.962 181 0.5 0.5 90 90 
Light Industrial 

590 Library 5,000 sq. feet 1,000 54.0 270 0.5 0.5 135 135 

417 Regional Park 77 acres 1 4.571 352 0.5 0.5 176 176 

310 Boutique Hotels 58 rooms 1 8.172 474 0.5 0.5 237 237 

732 
United States 5,000 sq. feet 1,000 108.2 541 0.5 0.5 270 270 
Post Office 

710 
General 60,000 sq. feet 1,000 11.017 661 0.5 0.5 330 330 
Office Building 

230 
Residential Condo 174 dwelling 1 5.908 1028 0.5 0.5 514 514 
Or Townhouse units 

220 Apartments 260 dwelling 1 
units 

6.719 1747 0.5 0.5 874 874 

944 
Gasoline/ 20 fueling 1 168.55 3371 0.5 0.5 1686 1686 
Service Station positions 

220 Apartments 593 dwelling 1 6.72 3985 0.5 0.5 1992 1992 
units 

210 
Single-Family 523 dwelling 1 9.109 4764 0.5 0.5 2382 2382 
Detached Housing units 

820 Commercial Retail 
114,000 sq. feet 1,000 64.868 7395 0.5 0.5 3698 3698 

820 Commercial Retail 
125,000 sq. feet 1,000 62.808 7851 0.5 0.5 3926 3926 

Totals 32,800 0.5 0.5 16,400 16,400 
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Trip Distribution 

Trips were distributed based on the existing pattern of traffic on Honoapi'ilani Highway and trip 
data available from the most recent update of the Maui Long Range Transportation Plan 
(MLRTP). The MLRTP update was prepared for HDOT by a consulting firm utilizing the TransCad 
model. This model predicts trip generation using equations for production and attraction of 
trips for the traffic analysis zones (TAZs) established for the island. The gravity model distributes 
trips to and from the TAZs using a complicated algorithm. The study established some 400 TAZs 
for the island, as indicated in materials in the appendices. The model then assigns trips to the 
existing (and proposed) network of streets using equations that take into account the capacity 
of the street network and anticipated speeds on the network. One of the results of this effort is 
the development of a trip table that indicates the number of trips to and from each TAZ on the 
island. The trip distribution process will require additional work when the detailed TIAR is 
prepared, since trip distribution for peak hours may differ from the values for the overall daily 
traffic generated. This may occur especially at early morning hours when there are a greater 
percentage of journey-to-work trips being made and fewer trips made for shopping or 
recreational uses. 

Available traffic counts on Honoapi'ilani Highway indicate the direction of traffic flow by hour of 
the day nearby the project site. This information was used as background information in 
determining the distribution of trips; however it is of course more useful when looking at hourly 
trip generation and traffic distribution. 

Trip Assignment 

Trips were assigned to the three proposed access points to the Olowalu Town, based on the 
general preliminary site development plan. Trips from the residential and commerCial 
components of Olowalu Town were assigned mostly to the two primary access points along the 
relocated Honoapi'ilani Highway. These two access points are expected to be designed as non-
signalized intersections with the use of median U-turns in an arrangement generally known as 
the "Michigan U-turn." The design has been called the "O-turn" to refer to Olowalu Town. The 
"Michigan U-turn" frequently utilizes traffic signals, however it is expected that the "O-turns" 
will operate with U-turns required for all left turns out of the site (after a right turn), for left 
turns into the site and for straight-through movements from one side of Honoapi'ilani Highway 
to the other. It is envisioned that no traffic signals will be required for through traffic along the 
new Honoapi'ilani Highway and that traffic control for vehicles entering or leaving Olowalu 
Town will be via stop signs or yield signs. The third access point planned is a right-in/right-out 
access point on the southern end of the site, which will have limited use compared to the other 
two major access points. Trip assignments were made to each of the three proposed access 
points based on the number of residential units and the square footage of commercial and 
other space planned for Olowalu Town, including the proposed recreational areas. The amount 
of trips generated by the mauka side of Honoapi'ilani Highway will be very small in comparison 
to the total trips generated by the entire site and will have a relatively small impact on traffic 
flow. In addition, there is a connector road planned to link the mauka and makai sides that will 
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allow for traffic flow Without the need to utilize either of the "O-turns." This connector should 
minimize the trips that would be made through the "O-turns." 

Background Traffic Growth 

Several studies were made available which analyzed traffic growth trends on Honoapi'ilani 
Highway and in the west Maui area. Data from these studies are included in the appendices. 

Based on a review of available data, it was decided that an annual traffic volume growth rate of 
approximately 1% would be appropriate for Honoapi'ilani Highway, resulting in a total growth 
of 8% between 2011 and full buildout ofthe Olowalu Town in 2020. This 8% growth rate was 
applied to the existing traffic volumes on Honoapi'ilani Highway to derive future year traffic 
volumes without the Olowalu Town project in place. Detailed analysis of peak hour traffic 
growth rates will result in the application of hourly factors when the final TIAR is completed. 

The current average annual daily traffic on Honoapi'ilani Highway was estimated with a 24-hour 
machine traffic count made in October 2010. Other studies have indicated there are 
approximately 5% trucks in the traffic stream on Honoapi'ilani Highway. Using the assumption 
of 5% trucks, the count made in October 2010 indicates a daily traffic volume of 22,840. This 
count was made slightly north of the solid waste transfer station which is just beyond the 
northern boundary of the proposed Olowalu Town site. Assuming the growth rate of 8%, the 
background traffic volume growth on Honoapi'ilani Highway would be 1798 vehicles resulting in 
an average daily traffic volume of 24,667 (or approximately 24,700) in the future year of 2020 
without the project in place. 

Traffic Analysis in Year 2020 without Olowalu Town Project 

An analysis was made of the traffic flow on Honoapi'ilani Highway in the year 2020 without the 
project in place. This analysis assumed the background traffic volume growth would continue, 
resulting in a total increase of 8% in the daily traffic volumes on Honoapi'ilani Highway. The 
analysis assumed that that all peak hour and directional factors and truck factors remained the 
same. The results of the use of the Highplan software are given in Figure 6. As noted in Figure 6, 
the volume to capacity ratio would increase to 0.73 and the level of service when considering 
speed would be at an E. The volume to capacity ratio of 0.73 indicates there would be the 
ability to add more traffic to the roadway on a daily basis, although peak hour traffic speeds 
would continue to decrease. 

Additional information on the Highplan software and its outputs is available in the appendices. 
See Figure 7 for existing 24-hour traffic volumes on Honoapi'ilani Highway and Figure 8 for the 
predicted traffic volumes in the year 2020 without the project in place. 
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Figure 6 Output from Highplan Software for Honoapi'ilani Highway for Year 2020 without 
Project in Place 

HIGHPLAN 2009 Conceptual Planning Analysis 
Project Information 

Analyst ROD Highway Honoapi'ilani Study K100 
Name Highway Period 

Date 4/22/2011 From Old Landfill Program HIGHPLAN 
Prep, 2009 

Agency For F&W To Mile 14 Version 7/17/2010 
Area Rural Peak Northbound 
Type Undeveloped Direction 
File C:\Users\rogerdyar\AppData\Local\Temp\preview,xml 

Name 
User Future Year 2020 without Project in Place 

Notes 

Highway Data 
Roadway Variables Traffic Variables 

Area Rural Segment 2,6 
AADT 24,470 PHF 0,85 

Type Undeveloped Length miles 
# Thru 

2 Median Yes K factor 0,078 
% Heavy 

5 lanes Vehicles 

Terrain Level Left Turn No o factor 0.58 
Base 1700 

Impact Capacity 

Posted Pass Lane Peak Dir, Local 

Speed 
55 

Spacing 
N/A Hourly Vol, 1107 Adj, 1 

Factor 
Free %No Off Peak Dir. Adjusted 
Flow 50 Passing 100 802 1659 

Speed Zones Hourly Vol. Capacity 

LOS Results 

vic Ratio 0,73 Density NA PT5F 91.83 AT5 42,0 % 70,04 
FF5 

FF5 LOS Service 
Delay 

66,73 Thresh, 35.53 Measure PTSF LOS E 
Delay 

Service Volumes 
Note: The maximum normally acceptable directional service volume for LOS E in Florida for this facility type and 

area type is 1500 veh/h/ln, 
LOS A B C 0 E 

Lanes Hourly Volume In Peak Direction 

2 490 140 280 590 1500 

Lanes Hourly Volume In Both Directions 

4 850 250 490 1020 2590 

Lanes Annual Average Daily Traffic 

4 9,500 3300 6300 13100 I 33300 
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Traffic Generation for Olowalu Town 

Traffic generation was predicted for Olowalu Town using the methods of the ITE that were 
discussed earlier. To account for the principles of New Urbanism, an adjustment was made to 
trip generation rates. Based on research of other New Urbanism style developments in a 
number of states, it is apparent that there is a reduction in total travel in communities with this 
type of design and layout. These communities are designed to encourage walking and cycling 
and they are often attractive to people whose lifestyles include less traditional travel for various 
needs, including for employment, recreation and shopping. In these communities there are 
frequently recreational opportunities that reduce the need for off-site travel; and there are 
many cases of live-work uses of residences. A review of this phenomenon in several other 
locations led to an estimate that these communities have a typical reduction in total trip 
generation ranging between 15% and 45%. There are local governments such as Frederick, 
Maryland, which typically allow for a reduction in trip generation rates, in recognition that this 
phenomenon does occur, as noted in the appendices. Using this methodology, the land use mix 
for Olowalu Town indicates that the trip generation should be reduced to about 85% of the ITE 
values. Therefore the ITE trip generation rates for all the residential land uses were decreased 
by applying a factor of 85% to the published ITE rates. It should be remembered the ITE 
publishes ranges but also publishes average rates. So, the rates for trip generation used in this 
report are at essentially at 85% of the national averages. 

It was also assumed that many of the trips generated would be made to and from the 
residences and commercial and recreational establishments in the town by residents of 
Olowalu Town. This phenomenon is generally referred to as "internal capture." Based on the 
anticipated plan for the proposed project, it was determined that significant proportions of 
total travel could and would be made within the town itself, without any requirement to travel 
on Honoapi'ilani Highway to Lahaina, Ma'alea or elsewhere on the island. The plan for the 
town is for a substantial amount of the business activity to be supported by town residents and 
for many if not the majority of the potential employment opportunities to be taken by town 
residents. Facilities such as the proposed library, the post office, many of the retail 
establishments and many of the recreational opportunities would be used primarily by town 
residents. As a result, many of the trips generated will have both origin and destination in the 
town. Due to the design of the town and its street network, many of the trips within the town 
will likely be made via walking or cycling and not require use of the automobile. This element 
will be addressed in detail in the final TIAR. 

For this preliminary TIAR, it was assumed that the "internal capture" of trips generated would 
align with and be affected by the various land uses. Some land uses would have higher 
proportions of trips made within the town with others having more trips made outside the 
town via Honoapi'ilani Highway to west Maui or other locations. The following Table 1 shows 
the anticipated "internal capture" of trips generated by the proposed land uses in Olowalu 
Town. 
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Table 1 Internal Capture of Trips in Olowalu Town 

ITE 
Percentage of Trips Percentage of Trips 

Land 
Use 

Land Use Description Internal External 

Code 
to Olowalu Town to Olowalu Town 

730 Government Office Building 85% 15% 
110 General Light Industrial 30% 70% 
590 Library 90% 10% 
520 Elementary School 90% 10% 

415/417 Regional Park with Beach 50% 50% 
310 Hotel 10% 90% 
732 United States Post Office 95% 5% 
230 Condominium/Townhouse 45% 55% 
944 Gasoline/Service Station 95% 5% 
220 Apartments 45% 55% 
210 Single-Family Detached Housing 45% 55% 
820 Commercial Retail 75% 25% 
710 General Office 30% 70% 

As seen in Table 1, some land uses, such as the library and the gasoline station would have 
almost all their trips made by residents of the Olowalu Town. Others, such as the general light 
industrial and general office land uses, would depend more heavily on residents and 
commercial ventures in other parts of the island and would have much lower "internal capture" 
percentages. 

In addition to the "internal capture", there was also a major consideration of the effect of 
existing traffic on Honoapi'ilani Highway for the trips that are external to the Olowalu Town. 
Due to the isolated nature of the site, with long travel distance to other populated areas on the 
island, it is less likely that island residents on other parts of the island would make special trips 
to Olowalu Town for employment, shopping opportunities, or other services that could be 
found closer to their respective home region. However, it is also recognized that a significant 
number of trips that will be made to and from Olowalu Town that are not generated within 
Olowalu Town will be from travelers already on Honoapi'ilani Highway. Generally, this 
phenomenon is referred to as "pass-by trips or diverted trips." In other words, many trips made 
to Olowalu Town will be made by drivers who are already on Honoapi'ilani Highway and will 
divert into Olowalu Town for their business, employment, recreation of for other purposes. An 
analysis of trip length frequency curves from the Maul LRTP was made to assist in estimating 
the amount of "pass-by" trips that would have destinations or origins in Olowalu Town that 
would already be on Honoapi'ilani Highway. 

The following Table 2 shows the estimated proportions of trips that would essentially be pass-
by trips on Honoapi'ilani Highway to and from Olowalu Town. 
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Table 2 Pass-by and Diverted Trips on Honoapi'ilani Highway 

ITE 
Percentage of Percentage of 

Land 
Trips to/from Trips to/from 

Use 
Land Use Description Olowalu Town Olowalu Town 

Code 
Already On Not Already On 

Honoapi'ilani Hwy Honoapi'ilani Hwy 

730 Government Office Building 50% 50% 

110 General Light Industrial 20% 80% 

590 Library 20% 80% 

520 Elementary School 80% 20% 

415/417 Regional Park with Beach 20% 80% 

310 Boutique Hotel 20% 80% 

732 United States Post Office 80% 20% 

230 Condominium/Townhouse 20% 80% 

944 Gasoline/Service Station 90% 10% 

220 Apartments 20% 80% 

210 Single-Family Detached Housing 20% 80% 

820 Commercial Retail 80% 20% 

710 General Office 20% 80% 

As indicated in Table 2, some land uses have high rates of pass-by trips on Honoapi'ilani 
Highway. For example, it is estimated that 90% of all trips to the gasoline station in Olowalu 
Town that are not from within Olowalu Town would be trips that are already on Honoapi'ilani 
Highway. In other words, only 10% of the trips that come from external to Olowalu Town would 
be by traffic that is not already on Honoapi'ilani Highway. A similar situation is shown for the 
post office. It is not likely that very many trips to the post office that are not from Olowalu 
Town would be made by the casual traveler on Honoapi'ilani Highway. In other words, it is 
unlikely that many special trips will be made via Honoapi'ilani Highway to get to Olowalu Town 
to use the post office. This is of course due to there being sufficient other post office locations 
already on the island of MauL At Olowalu Town, some land uses, like the hotels, would 
generate more new trips (80%) that are not already on Honoapi'ilani Highway than are already 
on Honoapi'ilani Highway (20%). This would reflect the fact that hotel guests may well come 
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from other portions of the island and would not be as likely to be traveling on Honoapi'ilani 
Highway already. The percentages used in Tables 1 and 2 were used to allocate new trips and 
pass-by trips to the access points on Honoapi'ilani Highway for the Olowalu Town. 

Trip Distribution 

Trips were distributed using information from the Maui LRTP and a review of the trip length 
frequency curves from the latest update of the island's LRTP. By analyzing this data and by 
being aware of the location of various traffic generators on the island, distribution values for 
each land use were developed. The trip distribution pattern for external trips shows trips that 
would leave Olowalu Town to travel to or from the north (Lahaina and beyond) or the central 
and south portions of Maui. The following Table 3 shows the distribution of trips generated for 
each land use in the Olowalu Town. 

Table 3 Trip Distribution for New External Trips Generated in Olowalu Town 

ITE 
Percentage on Percentage on 

Land 
Use 

Land Use Description Honoapi'ilani Hwy Honoapi'ilani Hwy 

Code 
To/from Lahaina To/from Ma'alea 

730 Government Office Building 46% 54% 

110 General Light Industrial 58% 42% 

590 Library 54% 46% 

520 Elementary School 54% 46% 

415/417 Regional Park with Beach 46% 54% 

310 Hotel 72% 28% 

732 United States Post Office 54% 46% 

230 Condominium/Townhouse 60% 40% 

944 Gasoline/Service Station 50% 50% 

220 Apartments 60% 40% 

210 Single-Family Detached Housing 60% 40% 

820 Commercial Retail 60% 40% 

710 General Office 60% 40% 
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A similar process was used for pass-by or diverted trips to and from Olowalu Town that would 
be added to traffic on Honoapi'ilani Highway. The following Table 4 shows the distribution of 
pass-by trips for the various land uses in Olowalu Town. 

Table 4 Trip Distribution for Passby Trips Generated to and from Olowalu Town 

ITE 
Percentage on Percentage on 

Land 
Use 

Land Use Description Honoapi'ilani Hwy Honoapi'ilani Hwy 

Code 
To/from Lahaina To/from Ma'alea 

730 Government Office Building 46% 54% 

110 General Light Industrial 58% 42% 

590 Library 54% 46% 

520 Elementary School 54% 46% 

415/417 Regional Park with Beach 46% 54% 

310 Hotel 72% 28% 

732 United States Post Office 54% 46% 

230 Condominium/Townhouse 60% 40% 

944 Gasoline/Service Station 50% 50% 

220 Apartments 60% 40% 

210 Single-Family Detached Housing 60% 40% 

820 Commercial Retail 60% 40% 

710 General Office 60% 40% 

Traffic Assignment 

The Wintass software program was used to assign trips to the street network with trips 
allocated based on the distribution data described earlier and the allocation of trips to the 
three proposed access points. Generally, trips were allocated by land use to the most logical 
access point, depending upon the direction of travel away from Olowalu Town. These trips are 
only for travel external to Olowalu Town. Overall, a small percentage of trips were assigned to 
the proposed right-in/right-out access point that will be located on the southern end of the 
project. The remaining trips were allocated to the two major access points that will operated as 
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the "O-turns." The following Table 5 shows the general allocation of trips to the three access 
points. 

Table 5 Allocation of External Trips to Proposed Olowalu Town Access Points 

Percentage of 
Percentage of 

Access Point 
External Trips 

External Trips Exiting Comments 
Entering Olowalu Olowalu Town 

Town 
Values vary slightly 

O-turn 1 35% 35% for individual land 
uses 
Values vary slightly 

O-turn 2 54% 58% for individual land 
uses 
Assumes fewer 

RIRO 11% 7% 
entries than exits due 
to location and design 
of access point 

Detailed percentage values for each land use for each access point and direction of travel are 
provided in the appendices. This analysis does not include estimation of travel from the mauka 
side to and from the makai side of the Olowalu Town. The amount of land development on the 
mauka side of Honoapi'ilani Highway compared to the makai side is very low, so that a very 
small percentage of trips will be made from one Side to the other. This item will be reviewed in 
detail in the final TIAR which will be prepared at a later date. This analysis also does not address 
the internal trips made from the mauka side to the makai side of Honoapi'ilani Highway via a 
connector that does not require access to Honoapi'ilani Highway. This item will also be 
reviewed in the final TIAR to be prepared at a later date. 
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Development of Future Traffic Data 

Traffic volumes were predicted for the future development of the entire Olowalu Town using 
the Wintass software mentioned earlier. This software takes existing traffic volumes and adds 
background growth and trips that are assigned to the street network at each node and for each 
turning movement. This preliminary TIAR focuses only on the total daily traffic volumes for the 
proposed Olowalu Town. Trip generation for the Olowalu Town included new external trips that 
would use Honoapi'ilani Highway either for entry to or exit from Olowalu Town. It also included 
the allocation of pass-by trips that would have already been on Honoapi'ilani Highway. The 
following schematic Figure 6 shows the street network with the Olowalu Town in place, not 
including a proposed internal connector from the mauka side to the makai side of Honoapi'ilani 
Highway. 

As discussed earlier, a background growth factor of 8% was used to account for growth in traffic 
on Honoapi'ilani Highway without the Olowalu Town being in place. This factor was applied to 
all traffic movements on Honoapi'ilani Highway that would exist without Olowalu Town. Trips 
were allocated as indicated in Tables 1- 5. Detailed printouts from the Wintass software are 
included in the appendices. 

Figure 7 provides a schematic diagram showing the existing average daily traffic volumes on 
Honoapi'ilani Highway for the study network. Figure 8 shows the predicted traffic volumes on 
Honoapi'ilani Highway in the year 2020 without the project in place. Figure 9 shows the new 
trips added to the street network with Olowalu Town in place at its full buildout in the year 
2020, with the relocated and widened Honoapi'ilani Highway in place. Figure 10 shows the total 
traffic volumes on the street network at full buildout of the Olowalu Town in the year 2020 with 
the background growth of 15%. Again, Figure 10 includes the relocation of Honoapi'ilani 
Highway mauka of the existing highway along with its widening to four lanes. 
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Figure 7 Existing Traffic Volumes on Honoapi'ilani Highway 
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Figure 8 Future Year 2020 Traffic Volumes without Proiect on Honoapi'ilani Highway 
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Figure 9 Traffic Added from Olowalu Town Project 
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Figure 10 OIowalu Town Study Network Traffic with Full Buildout of Proiect in Place 
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Future Roadway Network 

The following Figure 11 shows the conceptual design of the O-turns for the relocated 
Honoapi'ilani Highway (Route 30). As shown in the Figure 11, the roadway will be widened to 
four lanes with two through lanes plus necessary acceleration and deceleration lanes in each 
direction. Access to Olowalu Town will be via three new intersections. Two of the intersections 
will operate with the modified "Michigan U-turn," named the "O-Turn." The remaining access 
point will be a right-in/right-out connection with limited traffic predicted. 

As shown in Figure 11, the "O-Turn" would have a deceleration lane and a stacking lane for 
right turns into each new access point. For right turns from the "O-Turn," a driver simply makes 
a right turn and uses an acceleration lane to reach highway speed. For left turns out of Olowalu 
Town to go to Lahaina, a driver makes a right turn and then moves to the left lane and enters a 
left turn deceleration and stacking area and then makes a U-turn to go north. For left turns into 
Olowalu Town from the Ma'alea direction, the reverse maneuver is made, with a left turn 
followed by a U-turn, then with travel to the south followed by a right turn into Olowalu Town. 
Detailed analysis will be made with the final TIAR to assess detailed traffic operations for the 
peak hours. Based on preliminary reviews it appears the future traffic volumes predicted for the 
various movements at the "O-Turns" on a daily basis are well within the expected capacity of 
the design for an acceptable level of service. 
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Figure 11 Anticipated Roadway Connections for O-Turns on Relocated Honoapi'ilani Highway 
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Analysis of Impacts of Olowalu Town Project 

As seen in Figure 10, the predicted average daily traffic volumes on Honoapi'ilani Highway with 
the Olowalu Town in place at its full buildout will vary from 28,750 to about 29,850. With the 
proposed Olowalu Town project, there will be a relocation of Honoapi'ilani Highway and 
widening to provide for two through lanes in each direction for the extent of the project. South 
of the project, the roadway would return to its current status with one through lane in each 
direction plus turn lanes at intersections. A review was made of the general overall impacts of 
Olowalu Town by analyzing the predicted ADTs versus the daily capacity of the roadway. To 
achieve this preliminary analysis, the methods of the Florida Department of Transportation 
(FDOT) were used. The FDOT methodology is based on the Highway Capacity Manual (HCM) 
which is published by the Federal Highway Administration (FHWA) as well as extensive research 
in the state of Florida on capacity of highway facilities. The software modules available from 
FDOT include Highplan, which provides estimated daily capacities for highway facilities such as 
Honoapi'ilani Highway. While Honoapi'ilani Highway in its current state does have direct access, 
the number of access points is limited and their approach volumes are quite low. All major 
intersections have turn lanes in place. Generally, Honoapi'ilani Highway operates more like a 
controlled access highway rather than an arterial street. Therefore it appears to be appropriate 
to use the Highplan software to estimate capacity of Honoapi'ilani Highway. Additional 
information on the Highplan software is provided in the appendices. 

Figure 12 shows the output from the Highplan software for the existing configuration of 
Honoapi'ilani Highway while Figure 13 provides the output from the Highplan software for 
Honoapi'ilani Highway with the relocation and Widening in place. As indicated in Figure 13, the 
estimated daily maximum capacity for Honoapi'ilani Highway is approximately 56,600. For the 
portion of Honoapi'ilani Highway south of Olowalu Town with its current status of two through 
lanes and turn lanes, the estimated maximum daily capacity is shown to be 33,300. The 
following Table 6 shows the predicted daily capacities and ADTs without and with the Olowalu 
Town project in place at its potential full build out in the year 2020. As seen in Table 6, the 
widened and relocated Honoapi'ilani Highway will have more than adequate capacity to handle 
the existing traffic plus the background growth of 8% plus the new traffic added from the 
Olowalu Town. At the junction of the widened and relocated section to the existing section, the 
level of service will reduce to E but the calculations indicate the total capacity will not be 
exceeded at full buildout of the Olowalu Town. As seen in the appendices and Figures 12 - 14 
the predicted overall average speed for the portion of Honoapi'ilani Highway south of Olowalu 
Town is approximately 29 mph, while the predicted speed in the relocated and widened 
segment of the highway is approximately 50 mph. The speeds in the proposed relocated and 
widened segment assume a design free-flow speed of 50 mph with a posted speed limit of 45 
mph. Actual speeds will be affected by the speeds of the merging and diverging areas and will 
be modeled in detail in the final TIAR. See the appendices for detailed program outputs. 
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Figure 12 Output from Highplan Software for Honoapi'ilani Highway with Existing Roadway 
Configuration 

HIGH PLAN 2009 Conceptual Planning Analysis 
Project Information 

Analyst RDD Highway Honoapi'ilani Study K100 
Name Highway Period 

Date 4/22/2011 From Old Landfill Program HIGHPLAN 
Prep. 2009 

Agency For F&W To Mile 14 Version 7/17/2010 
Area Rural Peak Northbound 
Type Undeveloped Direction 
File C: \ Users\rogerdya r\AppData\Local\ T emp\preview .xml 

Name 
User Preliminary TIAR 

Notes 

Highway Data 
Roadway Variables Traffic Variables 

Area Rural Segment 
Smiles AADT 22,840 PHF 0.85 

Type Undeveloped Length 
# Thru 

2 Median Ves K factor 0.088 
% Heavy 

5 lanes Vehicles 

Terrain Level 
Left Turn 

No D factor 0.58 
Base 

1700 
Impact Capacity 

Posted Pass lane Peak Dir. 
Local 

Speed 
4S 

Spacing 
N/A 

Hourly Vol. 
1258 Adj. 1 

Factor 
Free %No 

Off Peak Dir. Adjusted 
Flow 50 Passing 100 911 16S9 

Speed Zones Hourly Vol. Capacity 

LOS Results 

vic Ratio 0.77 Density N/A PTSF 90.5 ATS 43.1 
% 

71.8 
FFS 

FFS 
LOS Service 

Delay 
55.4 Thresh. 27.2 Measure PTSF LOS E 

Delay 

Service Volumes 
Note: The maximum normally acceptable directional service volume for LOS E in Florida for this facility type and 

area type is 1500 veh/h/ln. 
LOS A B C D E 

Lanes Hourly Volume In Peak Direction 
1 • 140 280 590 1500 

Lanes Hourly Volume In Both Directions 

2 • 250 490 1020 2590 

lanes Annual Average Daily Traffic 
2 • I 3300 6300 13100 33300 

Roger D. Dyar, P.E. Page 26 



Olowalu Town - Preliminary Traffic Impact Analysis Report September 2011 

Figure 13 Output from Highplan Software with Relocated and Widened Honoapi'ilani 
Highway in Place at Full Buildout of Olowalu Town 

HIGH PLAN 2009 Conceptual Planning Analysis 
Project Information 

Analyst RDD Highway Honoapi'ilani Study K100 
Name Highway Period 

Date 4/22/2011 From Old Landfill Program HIGH PLAN 
Prep. 2009 

Agency For F&W To Mile 14 Version 7/17/2010 
Area Rural Peak Northbound 
Type Undeveloped Direction 
File C: \ Users\rogerdyar\AppData\Local\ Tem p\preview .xml 

Name 
User Preliminary TIAR 

Notes 

Highway Data 
Roadway Variables Traffic Variables 

Area Rural Segment 5 miles AADT 29,850 PHF 0.85 
Type Undeveloped Length 

# Thru 
4 Median Yes K factor 0.090 

% Heavy 
5 lanes Vehicles 

Terrain Level Left Turn 
No D factor 0.58 

Base 
2000 

Impact Capacity 

Posted Pass lane Peak Dir. 
Local 

Speed 
45 

Spacing N/A Hourly Vol. 1558 Adj. 1 
Factor 

Free %No 
Off Peak Dir. Adjusted 

Flow 50 Passing N/A Hourly Vol. 
1128 Capacity 1659 

Speed Zones 
LOS Results 

vic Ratio 0.47 Density 18.8 PTSF N/A AT5 50.0 
% 

100 
FF5 

FFS L05 Service 
Delay 0 Thresh. 60.0 Measure 

Density LOS C 
Delay 

Service Volumes 
Note: The maximum normally acceptable directional service volume for LOS E in Florida for this facility type and 

area type is 1500 veh/h/ln. 
LOS A B C D E 

Lanes Hourly Volume In Peak Direction 

2 490 1,160 1,820 2,390 2,950 

lanes Hourly Volume In Both Directions 

4 8S0 2,010 3,140 4,130 5,090 

lanes Annual Average Daily Traffic 

4 9,500 22,400 34,900 45,900 56,600 
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Figure 14 Output from HighpIan Software for Portion of Honoapi'i1ani Highway South of the 
Project Site at Full Buildout of Olowalu Town 

HIGH PLAN 2009 Conceptual Planning Analysis 
Project Information 

Analyst RDD Highway Honoapi'ilani Study K100 
Name Highway Period 

Date 4/22/2011 From Mile 14 Program HIGHPLAN 
Prep. 2009 

Agency For F&W To Mile 13 Version 7/17/2010 
Area Rural Peak Northbound 
Type Undeveloped Direction 
File C:\ Users\rogerdyar\AppData\Local\ T emp\preview .xml 

Name 
User Two Lane Portion South of Site 
Notes 

Highway Data 
Roadway Variables Traffic Variables 

Area Rural Segment 
1 miles AADT 28,750 PHF 0.85 Type Undeveloped Length 

# Thru 
4 Median K factor 0.090 

% Heavy 
5 Lanes Yes Vehicles 

Terrain Level Left Turn 
No D factor 0.58 

Base 
1700 Impact Capacity 

Posted Pass Lane Peak Dir. 
Local 

Speed 
45 

Spacing N/A Hourly Vol. 
1301 Adj. 1 

Factor 
Free %No 

Off Peak Dir. Adjusted Flow 50 Passing N/A 942 1659 
Speed Zones Hourly Vol. Capacity 

lOS Results 

vic Ratio 0.86 Density NA PTSF 94.30 ATS 29.3 
% 

58.7 
FFS 

FFS LOS Service 
Delay 50.7 Thresh. 50.7 Measure Density LOS E 

Delay 

Service Volumes 
Note: The maximum normally acceptable directional service volume for LOS E in Florida for this facility type and 

area type is 1500 veh/h/ln. 
LOS A B C D E 

lanes Hourly Volume In Peak Direction 

2 * 140 280 590 1500 . 

lanes Hourly Volume In Both Directions 

4 * 250 490 1020 2590 

lanes Annual Average Daily Traffic 

4 * 3300 6300 13100 33300 
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Table 6 Capacity, ADTs and Levels of Service for Honoapi'ilani Highway 

In Full Buildout Year of 2020 

Segment of 
Daily Maximum 

Volume to 
Predicted 

Honoapi'ilani Predicted ADT Capacity Comments 
Highway 

Capacity(l) 
Ratio LOS 

Assumes 
widening 

North of to two 
Transfer 56,600 29,850 0.53 C through 
Station lanes in 

each 
direction 

Transfer 
Station to 56,600 29,870 0.53 C 
O-turn 1 
O-turn 1 

56,600 29,580 0.52 C to O-turn 2 
O-turn 2 

To 56,600 28,800 0.51 C 
RIRO 
RIRO 
to 

56,600 28,750 0.51 C Existing 
Roadway 
Existing 

Under Roadway 
capacity 

South of 33,300 28,750 0.86 E 
Olowalu Town on daily 

Project basis 

(1) From Hlghplan calculations. 

Conclusions 

Based on a review of the preliminary development plan for Olowalu Town and a review of the 
traffic data for daily 24-hour traffic volumes and daily 24-hour trip generation, the following 
conclusions are made: 

1. The Olowalu Town will generate about 32,800 total trips per day with about 26,700 of 
these trips being internal to the town. 
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2. The Olowalu Town will generate about 6,100 new trips per day external to the town 
with this traffic using Honoapi'ilani Highway to travel to or from other island 
destinations. 

3. The new trips added to HPH will be distributed with a ratio of approximately 60% 
towards Lahaina and 40% towards Ma'alea. On the Lahaina side, it is expected that the 
new Olowalu Town will add about 3,600 vehicles per day to Honoapi'ilani Highway. On 
the Ma'alea side, it is expected the new Olowalu Town will add about 2,500 vehicles per 
day to Honoapi'ilani Highway. 

4. The proposed relocation and widening of Honoapi'ilani Highway will provide significant 
additional capacity to Honoapi'ilani Highway. Within the widened portion of the 
highway, the predicted volume to capacity ratio is no more than 0.47, resulting in a 
predicted LOS of C or better. 

5. Within the portion of Honoapi'ilani Highway that is not proposed for widening at this 
time, the predicted future volume to capacity ratio is higher at 0.86 with an expected 
LOS of E. However, this analysis indicates that the segment of roadway south of the 
proposed Olowalu Town would still operate at less than capacity. Also, it is predicted 
that overall speeds in this segment of the highway will still be approximately 29.3 mph, 
even with the full buildout of the Olowalu Town. The additional time to drive the entire 
route from the Lahaina end towards the Ma'alea end with the widening in place is 
predicted to be just slightly more than with the existing roadway. This is due to the 
increased speeds in the portion of the highway which will be widened to four lanes, as 
well as the shorter distance of that portion of the roadway combined with the slightly 
reduced speeds in the existing portion of the highway that will not be widened. For the 
total roadway from the County Solid Waste and Recycling Transfer Center to a point one 
mile south of the site the total travel time is predicted to increase by only about 5 
seconds. 

Recommendations 

Based on a review of the data analyzed in this report and the above conclusions, the following 
recommendations are made: 

1. Approval of the preliminary plan and roadway access plan should be approved since the 
analysis indicates that the roadway capacity will be sufficient to accommodate the 
traffic added by Olowalu Town. 

2. The analysis of the daily capacity and traffic flow indicates that the proposed roadway 
and access system will be sufficient. 

3. The Final TIAR will include detailed analysis of peak hour conditions for Olowalu Town. 
Detailed analysis in the Final TIAR of the morning and afternoon peak hours will reveal 
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how well the system will operate at those hours. It is expected the results will indicate 
the proposed system with O-turns will work well. 

4. Additional options for access and traffic control should also be examined in the Final 
liAR to include the possibility of traffic signals. Mitigations that would include the 
required number of through lanes and auxiliary lanes, signal coordination, signal phasing 
and design for safety will be included in the Final liAR. 
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List of Appendices 

1. Additional Site Plan and Trip Generation Information 
2. Trip Distribution Information 
3. Trip Assignment and Urban Transportation Demand Model Information 
4. Traditional Neighborhood Design and Internal Capture Information 
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6. Florida D.O.T. Highway Capacity Tables 
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Site Information 

Name of Development 

Name of Applicant 

Name of Analyst 

Date 

Development Phase 

Analysis Year 

ITE 
Code Land Type 

Olowalu 

F&W 

Oyar 

02108/2011 

Full Buildout 
2030 

# Units 
Independent 

Variable 

730 Government Office Building 15000 sq. feet gross floor 
area 

110 General Light Industrial 

590 Library 

417 Regional Park 

310 Hotel 

732 United States Post Office 

710 General Office Building 

230 Residential 
CondominiumfTownhouse 

220 Apartments 

944 Gasoline/SelVice Station 

220 Apartments 

210 Single-Family Detached 
Housing 

820 Shopping Center 

820 Shopping Center 

Total Volume 

26000 sq. feet gross floor 
area 

5000 sq. feefgross floor 
area 

77 acres 

58 rooms 
5000 sq. feet gross floor 

area 
60000 sq. feet gross floor 

area 
174 dwelling units 

260 dwelling units 

20 vehide fueling 
positions 

593 dwelling units 

523 dwelling units 

114000 sq. feet gross 
leasable area 

125000 sq. feet gross 
leasable area 

(* indicates the land use was modified from the original rates.) 

TIPS Site Summary Worksheet 

Adjacent Highways Passby Information 

Northl South Roadway 

Total 
Single 
Use 

Trips 

179 

181 

270 

Trip 
Generation 

In Out 

90 89 

90 91 

135 135 

352 176 176 

474 237 237 

541 270 271 

661 330 331 

1028 514 514 

1747 874 873 

Northl South Daily Hour 
Volume 

East! West Roadway 

East! West Daily Hour 
Volume 

IC Trips Based 
on IC Rate 

In Out 

o o 

o o 

o o 

o o 
o o 

128 200 

155 239 

489 492 

756 816 

Balanced IC 
Trips 

w/Reason 
Check 

In Out 

o o 

o o 

o o 

o o 
o o 

128 200 

155 239 

489 492 

756 816 

3371 1686 1685 1493 1496 1493 1496 

3985 1992 1993 0 0 0 0 

4764 2382 2382 1019 838 1019 838 

7395 3698 3697 2458 2499 2458 2499 

7851 3926 3925 2542 2460 2542 2460 

TotailC RealiC 
Trips % 

o 0 

o 0 

o 0 

o 0 

o 0 

328 61 

394 60 

981 95 

1572 90 

2989 89 

o 0 

1857 39 

4957 67 

5002 64 

32799 9040 9040 9040 9040 18080 55% 

Trips on 
External 
Roadway 

In Out 

90 89 

90 91 

135 135 

176 176 

237 237 

142 71 

175 92 

25 22 

118 57 

193 189 

1992 1993 

1363 1544 

1240 1198 

1384 1465 

Total 
Trips 

179 

181 

270 

352 

474 

213 

267 

47 

175 

382 

3985 

2907 

2438 

2849 

7360 7359 14719 

Result 
Pass By 

o 

o 

o 

o 

M 
o Street 0 

Dlr 

N/S 

N/S 

N/S 

N/S 
N/S 
N/S 

N/S 

N/S 

N/S 
N/S 

N/S 
N/S 

N/S 

N/S 
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Island Trip Distribution From Urban Model 

A B C D I E F G 

~ Section Lahaina ~Kaanapa~ ____ lfi-0nokowai_~,,!,~~~ ___ ;Kahana . __ Kaealua Total 
.-.---. --------- ------- - ---_ .. --_.-... _-

3 West Maui _1~ 28%! 3%1 5% 7% 60% 
~ - --~-. .. ~ ___ ~c.c ---------_ .... _----- --- -- -- .. - ---- --- ----- - - ----

Kahului 4% 6% O%i 0% 1% 11% 
5 Wailuku 5% 8% 1%, 0% 1% 15% 
6 Kihei 3% 4% 0%1 0% 1% 8% 

,.2.. lJp Country 2% 3% 0% 0% 1% 6% .- ~-··-cc ~-----. ---- - . .. - -

8 Other 0% 0% 0% 0% 0% 0% 
-- --_ ...... _ .. _.- - --_ .. _- .~-~~~-1------ -------------

9 Total 31% 49% 4% 5% 11% 100% 



3 



Kapalaua 

KahuluilWailuku 
i 

Waialea 

Makena 

(f) 

APPENDIX I - T AZ LAYOUT 



Employees by TAZ 

24~ 

90 

0104 (' 8, 
UoUH17) 
201 to 4. (20) 
50 to 109 (18) 
110 10 189 (18, 
170 Ie 482 (18) 
463 10 199 ( 18) 
800 10 1'0000 (191 

I) :2 4 6 -Mil 



Housing Units by T AZ 
Maplay,ers 

D Maui tu 
HH 

010 t 9 (19) 
20 to 89' ,(117) 
so 10 189 CUI) 
190 to 279 (1 S) 
230 tt) 3-99 (1 9) 
400 to 622 (171 
623 to. 979 (i s) 
980 tt) 10000 (1'9) 

o :2 4 6 - lIos 
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IPaia 
Hanl 

ailyTri~ 

B 

------;f Total TrIPsbY-Pui}iose Dail 
If Total Trips by Purpose AM 

m!;l_~!?! ~£l.tal_ Tri~ Purpose PM _ 

+ 

; m ··1 

... ··1 

HBW 
HBD, 

Total 

HBVI 
__ .tI!3~q 

Tota' 

• 5000 1 ' 

_~.QP.9", __ 
·g5b_jj 

Trips in 1990 and 2020 By Community Name and By Purpose 

... _. 

3,260 
8,980 

~tl.!Q _ 

i1't_~~ 

~9:S66 . 65,59C 
4,490 1,4501 --2,600 17 ,52( 
5,050 ____ -----.b?.!!!' 

--30,36' 

172,: 
73TY:,~,_ 

70""-,1· 

8.3°1. 

.. "55.0% 
24.2% 

+._._- . .-4 

292, 

71.9OA 

19;I·---,-+ 

._--.. =f 
69,050 1 

14.3401 

17.9% 

,17e 

--i ...... +---

114::2"50 _.' '59,850 
2,520 4,430 
3,840 7,~~~ 

29.6% -15:5% 
5.6% 

t-

t-



Intersection Turning Movements 

Project: Olowalu New Town 
Scenario: 

Time Period: 
Preliminary Traffic Report Full Buildout + 15% Growth 
Daily 

Intersection Name: HP Hwy at Transfer Station 
1 Intersection 10: 

Existing 
HP Hwy Sbd 

o X1 0 

11420 11420 

OB o 11405 15 
RT Th LT 

RT 75 

008 Th 0 90 0 o 0 

0 LT 1 LT 15 X2 

0 0 Th OB 90 0 o 0 

0 RT Transfer Station Exit 
LT Th RT 

o 11345 75 
OB 

11420 11420 

11420 2 11420 

HP Hwy Nbd 

Site 

HP Hwy Sbd 

o X1 0 

1790 1790 
OB 

o 1790 0 
RT Th LT 

RT 0 

o OB Th 0 0 0 o 0 

o LT 1 LT 0 X2 

0 o Th OB 0 0 o 0 

o RT Transfer Station Exit 
LT Th RT 

o 1790 0 
OB 
1790 1790 

1810 2 1965 

HP Hwy Nbd 

Growth 
HP Hwy Sbd 

o X1 

1713 

o 1711 2 
RT Th LT 

o OB 

o LT 1 
0 o Th 

o RT 
LT Th 

08 
0 1702 

1713 1713 

1713 2 1713 

HP Hwy Nbd 

Future 

HP Hwy Sbd 

o X1 

14924 

o 14907 17 
RT Th LT 

008 

o LT 1 
0 o Th 

0 RT 
LT Th 

OB 
o 14838 

14924 14924 

14943 2 15097 

HP Hwy Nbd 

0 

1713 
OB 

RT 11 

Th 0 13 0 

LT 2 X2 

OB 13 0 

Transfer Station Exit 
RT 

11 

0 

14924 

OB 

RT 86 

Th 0 103 0 

LT 17 X2 

OB 103 0 

Transfer Station Exit 
RT 

86 

6/1/2011 

7:16:25 PM 



Intersection Turning Movements 

Project: Olowalu New Town 
Scenario: Preliminary Traffic Report Full Buildout + 15% Growth 

Time Period: Daily 

Intersection Name: HP Hwy at New Town Access 1 
Intersection 10: 2 

Existing 
HP Hwy Sbd 

Growth 
HP Hwy Sbd 

1114201 1 1114201 
1
1713

1 1 1
1713

1 

11142~ 1114201 
1
1713

1 1
1713

1 

I 
o ~1420 I 01 

OB 
I 01 17131 01 

OB 

New Tow 
RT Th LT 

RT~ 
RT Th LT 

RTO n Makai New Town Makai 

o OB Th~OO OOOB ThOOO 00 
~LT LT~ X3 X4 

OLT LTD X3 2 2 
X4 

OLQJTh 
OBOO OOOTh oBOCOl 

~RT New Town Mauka ORT New Town Mauka 
LT Th RT LT Th RT 

00 

OB I 
o ~1420 I 01 OB I 01 17131 01 

1114201 1114201 1
1713

1 1
1713

1 

1114201 2 1114201 1
1713

1 
2 

1
1713

1 

HP Hwy Nbd HP Hwy Nbd 

Site Future 

HP Hwy Sbd HP Hwy Sbd 

1
1790

1 1 1
1790

1 114924 1 114924 

1
1810

1 1
1965

1 ~ 1
15091 

110441 7661 01 
OB 

1104111390~ 01 
OB 

RT Th LT 
RTO 

RT Th LT 
RTO n Makai New Town Makai 

9840B 
ThOOO COli 19831 OB ThOOO 

New Tow 

O~ 
111751 LT LTD X3 X4 111741 LT LTD X3 2 2 

X4 

9840Th 
OBOO QI1198310 Th oBOCOl 

I 
809

1 RT New Town Mauka I 
8091 RT New Town Mauka 

LT Th RT LT Th RT 

OB I 9401 7901 01 OB I 94211392~ 01 

1
1575

1 1
1730

1 
1147111 

1
14861 

1
1730

1 
2 

1
1575

1 11486~ 1147111 
6/1/2011 

2 
7:16:37 PM 

HP Hwy Nbd HP Hwy Nbd 



Intersection Turning Movements 

Project: Olowalu New Town 
Scenario: Preliminary Traffic Report Full Buildout + 15% Growth 

Time Period: Daily 

Intersection Name: HP Hwy at New Town Access 2 
Intersection ID: 3 

Existing 
HP Hwy Sbd 

Growth 
HP Hwy Sbd 

~2 ~ 0 2 0 
1114201 1114201 

1
1713

1 1
1713

1 

I o ~1420 I 01 08 
I 01 17131 01 08 

New Tow 
RT Th LT 

RT~ 
RT Th LT 

RTO n Makai New Town Makai 

008 Th~OO 0008 ThOOO 00 
~LT LT~ X5 X6 OLT LTD X5 3 3 

X6 

OLQJTh 0800 OOOTh 0800 
~RT New Town Mauka ORT New Town Mauka LT Th RT LT Th RT 

08 I o ~14201 01 08 I 01 17131 01 
1114201 1114201 117131 117131 
1114201 3 1114201 11713 1 3 11713 1 
HP Hwy Nbd HP Hwy Nbd 

Site Future 

HP HwySbd HP Hwy Sbd 

02 0 ~2 ~ 
115721 120061 1147°5 11514~ 

113741 1981 01 08 
1137611333~ 01 08 

RT Th LT 
RTO RT Th LT 

RTO n Makai New Town Makai 

616 08 ThOOO 01 2615108 ThOOO 
New Tow 

O~ 
119881 LT LTD X5 X6 I 19911 LT LTD X5 3 3 

X6 

2660Th 0800 01 326610 Th 0800 
112781 RT New Town Mauka 112751 RT New Town Mauka LT Th RT LT Th RT 

08 112421 181 01 08 112391'315'1 01 
114761 112601 11460~ 11439~ 

114761 11439~ 11460~ 
6/1/2011 

112601 3 3 7:16:45 PM 

HP Hwy Nbd HP Hwy Nbd 



Intersection Turning Movements 

Project: Olowalu New Town 
Scenario: Preliminary Traffic Report Full Buildout + 15% Growth 

Time Period: Daily 

Intersection Name: HP Hwy at New Town Access RIRO 
Intersection 10: 4 

Existing 
HP Hwy Sbd 

Growth 
HP Hwy Sbd 

[3 3 [3 [3 3 0 
1114201 1114201 117131 117131 

I o ~1420 I 01 08 I 01 17131 01 08 
New Tow 

RT Th LT 
RT~ 

RT Th LT RTO n Makai New Town Makai 

008 Th~OO 0008 ThOOO 00 
~LT LT~ X7 OLT LTD 4 4 

X7 

O~Th 0800 OOUTh 0800 
~RT New Town Mauka ORT New Town Mauka LT Th RT LT Th RT 

08 I o ~14201 01 08 I 01 17131 01 
1114201 1114201 117131 117131 
1114201 4 1114201 11713 1 4 11713 1 

HP Hwy Nbd HP Hwy Nbd 

Site Future 

HP Hwy Sbd HP Hwy Sbd 

0 3 0 [3 3 [3 
112461 1'2451 11437~ 

1
14375 

I 5601 6861 01 08 I 56011381~ 01 08 
RT Th LT 

RTO RT Th LT RTO n Makai New Town Makai 

560 08 ThOOO 01 560108 ThOOO 
New Tow 

O~ 
OLT LTD X7 OLT LTD 4 4 

X7 

410U Th 0800 QI141OIOTh 0800 
~RT New Town Mauka ~RT New Town Mauka LT Th RT LT Th RT 

08 I 01 12451 01 08 I °1'437~ 01 
1'0961 112451 11422~ 11437~ 

1'2451 1'0961 11437~ 114221 
6/112011 

4 4 7:16:56 PM 

HP Hwy Nbd HP HwyNbd 



Intersection Turning Movements 

Project: Olowalu New Town 
Scenario: Preliminary Traffic Report Full Buildout + 15% Growth 

Time Period: Daily 

Intersection Name: HP Hwy at Luawai 
Intersection 10: 5 

Existing 
HP Hwy Sbd 

Q]4 Q] 
1114201 1114201 

I o ~13551 651 06 
RT Th LT 

RT~ 
Q]Q] 006 ThQJ~Q] 

QJLT 5 LT~ X8 
OLQJTh 06~Q] 
QJRT Luawai St LT Th RT 

06 I o ~13551 651 
1114201 1114201 

Q] X9 Q] 
HP Hwy Nbd 

Site 

HP Hwy Sbd 

Q]4 Q] 

1'2451 1'245
1 

I 0112451 01 06 
RT Th LT 

RTQ] 
006 ThQ]Q]Q] 
Q]LT 5 LTQ] X8 

°OTh 06Q]Q] 
Q]RT Luawai St LT Th RT 

06 I 01 12451 01 
112451 1'2451 
Q] X9 Q] 
HP Hwy Nbd 

Growth 
HP Hwy Sbd 

Q]4 Q] 

~~ j1713j 

I 0117031 101 06 
RT Th LT 

RT~ 
Q]Q]06 ThQ]~Q] 

Q]LT 5 LT~ X8 
Q]Q]OTh 06~Q] 

Q]RT Luawai St LT Th RT 
06 I 01 '7031 10

1 

117131 117131 
Q] X9 Q] 

HP Hwy Nbd 

Future 

HP Hwy Sbd 

Q]4 Q] 
11437~ 11437~ 

I o 1'430~ 751 06 
RT Th LT 

RT~ 
Q]Q]06 ThQ]~Q] 

Q]LT 5 LT~ X8 
Q]Q]OTh 06~Q] 

Q]RT Luawai St LT Th RT 
06 I °1'430~ 751 

114375 11437~ 

Q] X9 Q] 
61112011 

7:17:08 PM 

HP Hwy Nbd 
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FUTURE TRAVEL PATTERNS IN FLORIDA MFO AREAS 
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Traditional Development 
Trip Generation Characteristics 

I. Introduction 
Planned communities today are widely employing a New 
Urbanism approach in design. These concepts are hailed as 
one of the remedies to the rapid utilization of resources due to 
suburban sprawl. Traditional neighborhood developments 
incorporate a varied mixture of land uses usually within 
walking distance of one another. The proximity of these 
easily accessible facilities is intended to promote pedestrian. 
bicycle, and shorter internal auto trips. A large percentage 
of internal trips should be the result and lessen the impact 
of the community on the surrounding roadway network. 
Internal trips are defined as those that have both trip ends 
within the development project. Although they often utilize 
one or more segments of a public roadway, there is no net 
increase in traffic volume on the external roadway system 
ou tside the boundary of the project. 

These benefits of internal capture and the level of trip 
reduction associated with traditional land use development, 
however, are supported by a minimal amount of documented 
research. Estimations for traffic characteristics such as trip 
generation and internal capture are sometimes challenged 
due to this lack of information. This report presents 
available information from the research conducted for 
traditional neighborhood developments and provides 
sources for greater inquiry. 

II. Study Review 
A. Celebration Monitoring & Modeling Study 
Published in September 2003, the Celebration Monitoring 
& Modeling Study provides a quantified insight into an 
established traditional community. The report was mandated 
by the Third Amended and Restated Development Order 
of the Celebration Development of Regional Impact (DRI). 
The report contributes information on many aspects of the 
community. Relevant information includes the development 
program, traffic counts, trip generation. and internal capture 
percentages. 

Celebration is located in Osceola County, Florida. Interstate 
4 (1-4) and US 192 form the community's north and west 
borders, respectively. Other communities in the area 
include Lake Buena Vista at approximately 7 miles, and 
Kissimmee at approximately 10 miles away. 

16 • ruT f SEPTEMBER 2005 

B. Traditional Neighborhood Development Trip 
Generation Study 
Traditional Neighborhood Development Trip Generation 
Study was prepared by Dr. Asad J. Khattak, Dr. John R. Stone, 
William E. Letchworth, Ben K. Rasmussen and Bastian J. 
Schroeder in February 2005. The report was completed for 
the North Carolina Department of Transportation by the 
Department of City and Regional Planning of the University 
of North Carolina in Chapel Hill and the Department of 
Civil, Construction, and Environmental Engineering at 
North Carolina State. The report uses local traffic impact 
analysis methods to estimate trip generation rates. These 
estimated trip generation rates were compared with actual 
traffic counts produced by the existing developments. 

The Traditional Neighborhood Development surveyed for 
this study is Southern Village, which is located within the 
city limits of the City of Chapel Hill. The other suburban 
development surveyed is located within the Northern 
Carrboro area. The developments are approximately 7 miles 
apart. The nearest commercial district is Franklin Street of 
Chapel Hill and the University of North Carolina and both 
developments are located equal distances away. 

C. Haile Plantation Traffic Study 
The Haile Plantation Traffic Study was prepared in November 
15, 1996 by Buckholz Traffic. The study was completed 
to monitor the effect of changes to the Haile Plantation 
Master Plan and to document the actual project traffic 
characteristics. Both machine and manual intersection 
turning movement counts were conducted for the study. 
The manual counts were conducted at the intersection of 
SW 46'" Boulevard and SW 75 th Street, and SW 91" Street 
and Archer Road. The machine counts were taken at SW 
46 th Boulevard and SW 91" Street. These locations were 
determined sufficient to record all traffic movements from 
the traditional project elements. 

Haile Plantation Village is located in Alachua County, 
FL. The development is approximately 7 miles from the 
commercial district of the City of Gainesville. 

Continued on page 17 



D. Internalizing Travel by Mixing Land Uses: A 
Study of Master-Planned Communities in South 
Florida 
Internalizing Travel by Mixing Land Uses: A Study of 
Master-Planned Communities in South Florida, a study 
completed by Reid Ewing, Eric Dumbaugh, and Mike Brown, 
was presented at the 80th Transportation Research Board 
Conference in Washington D.C. The travel data originated 
form the Southeast Florida Travel 2000 Survey conducted 
by the Florida Department of Transportation. The land use 
data originated from metropolitan planning organizations 
and the Florida Department of Transportation. The 
information for Palm Beach and Broward counties was 
updated in 1999; the information for Dade County in 1996. 
Land use measures employed in the study were size, density, 
entropy, balance and accessibility. 

Twenty different neighborhood developments from Palm 
Beach, Broward and Dade counties are included in this study. 
These communities were built over the last 40 years, and 
were both family and retirement oriented. The land uses 
included in each development included "housing, shopping, 
services, and recreational facilities:' 

E. Other Traditional Neighborhood Development 
Resources 
Using the New Urban News' list of traditional neighborhood 
communities as a starting point, a list of additional nearly 
or recently completed developments was compiled. Local 
jurisdictions and development companies were contacted 
in reference to traffic studies for each of these projects but 
no usable information waS available. These communities 
could provide opportunities for study in the future. 

Seaside, Walton County. FL. 350 Single Family (SF), 60 
ksf commercial. charter school. chapel 

Kentlands, Gaithersburg, MD. 520 SF. 1539 Multi Family 
(MF), 1,000 ksf commercial & office, elementary school, 
convenience store/gas station/car wash 

Birkdale Village, Huntersville. NC. 230 SF, 360 ME 
234.921 sf Specialty Retail. 52.202 sf Office 

Daniel Island, Charleston, Sc. 10,000 seat Tennis 
Stadium, 16 tennis courts, 5,lDO seat Soccer Stadium, 
Private High School, K-8 Public, Preschool/Daycare 

rON, Mt. Pleasant. Sc. 762 SF, 30,000 sf Commercial 

Harbor Town, Memphis, TN. 550 SF, 345 MF, 43 ksf 
commercial 

Middleton Hills. Middleton. WI. 327 SF. 87 MF. 150 ksf 
commercial 

Ill. Traffic Generation & Internal Capture 
A. Celebration, Osceola County, FL 
The land use composition at the time of the Monitoring & 
Modeling (M&M) study is listed below. In keeping with 
the traditional community philosophy, the development 
program is quite diverse. Since Celebration development is 
still under way, this mixture of uses will change with time. 

Single Family 2,232 DU 

Retail 65,687 square feet 

Multi-Family 1.868 DU 

Hospital 100 beds 

• Hotel 90 rooms 

Medical Office 204,940 square feet 

• Office 922,857 square feet 

Golf Course 18 holes 

Data was collected for the Celebration M&M during 72-
hour machine cordon line counts. These counts revealed a 
significant difference from the internal trip values predicted 
by the ITE Trip Generation Handbook 6'" Edition. This 
difference was evident in both the peak hour and daily trips 
and created significant internal capture percentages. 

Total Peak Hour Project Trips (actual counts): 3.458 

Total Peak Hour Project Trips (ITE, 6'" Edition): 5,044 

• Total Daily Project Trips (actual counts): 40,912 

Total Daily Project Trips (ITE. 6'" Edition): 56,544 

Calculated Peak Hour Internal Capture: 

Calculated Daily Internal Capture: 

31.8% 

27.7% 

B. Southern Village, Chapel Hill, NC 
The study of Southern Village compares the development 
to a similar conventional neighborhood. Both development 
programs are depicted below and the multi-use housing is 
included for Southern Village. 

Southern Village: 
Single Family 

• Church 

Multi-family 

Retail 

School 

Office 

Day Care Center 

Northern Carrboro: 
Single Family 

611DU 

27,000 square feet 

309DU 

30.000 square feet 

90,000 square feet 

95,000 square feet 

6,000 square feet 

891 DU 

Continued on page 18 
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Traditional Development Trip Generation 
Characteristics, continued from page 17 

Traffic counts for Southern Village single-family households 
recorded a value of 1,336 for the PM peak-hour and a value 
of 12,609 for the daily period_ Using ITE trip generation 
methods, estimated trip generation values were calculated at 
1,363 for the PM peak and 12,250 for the daily_ The percent 
difference between actual and estimated is negligible_ Thus, 
the findings confirm that the lYE trip generation methods 
were very reasonable for Southern Village, 

The authors concluded that the residents of Southern 
Village did not make significantly fewer trips than residents 
of the conventional neighborhood, However, the trips by 
residents of Southern Village were shorter in time and 
distances, used different modes, and were less frequently 
external. For instance, each household in Southern Village 
was responsible for 7,7 auto trips per day, A single-family 
household in the conventional neighborhood created 
approximately 10 auto trips per day, The study also found 
that Southern Village residents traveled 28 fewer miles per 
day. In Southern Village, 78,4% of all trips were made by 
automobile, This compares favorably with an average of 
89,9% for the Northern Carrboro suburbs, a 92,4% regional 
average, and a national average of 87%, The internal capture 
percentage for Southern Village was calculated to be 20,2 
%, Southern Village residents also produced 25,8% fewer 
external trips and 30.3% fewer regional trips. 

The intent of this study was to produce a comparison of 
traffic studies for traditional neighborhood development 
and conventional communities. The report suggests that no 
matter the type of residential use, tradition neighborhood 
developments produce different traffic behaviors than the 
conventional community and that those behaviors include 
fewer external and long distance trips, 

C. Haile Village Plantation Center, Alachua County, FL 

The development program for Haile Plantation is listed 
below, The community was not complete when the study 
was conducted, however, a variety of land uses were 
represented to a large extent. 

Single Family 

Multi Family 

Retail 

• Office 

1,070 DU 

2,460 DU 

175,000 square feet 

175,000 square feet 

Church 18,000 square reet 

Church/School 12,000 square feet & 600 Students 

School Elementary/Middle 1,650 Students 
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The traffic study conducted in 1996 concluded that Haile 
Village Plantation Center is exhibiting an internal capture 
rate of 24% of the daily trips, and 28% during the PM peak 
hour, The ITE trip generation manual estimated that a 
traditional neighborhood project like Haile Plantation 
would have an internal capture rate of approximately 
32% of daily trips and 36% of PM peak hour trips. Based 
upon the comparison of these two sets of internal capture 
percentages, it was determined that due to the existing 
mixture and density of development, the percentages of 
24% for the daily and 28% of the PM peak hour were an 
appropriate expectation for the project at its current state 
of completion, 

D. Southern Flodda - Palm Beach, Broward, and 
Dade Counties 
The 20 Traditional Neighborhood Developments for this 
study were chosen based upon the mix of land uses, Each 
development was reqUired to have hOUSing, shopping, 
services. and recreational facilities. All were constructed 
after 1965. The size of the developments, in population and 
acreage, ranged Significantly. Each of the developments 
was analyzed according to its gross acreage, population, 
and employment. 

Communih" Gross Acreae.~ Population Emplo\'menl 
A"~nlura 69Z 8,303 5,%5 
CaJifomia Club 1.234 13.649 1.869 
Cc:ntury Village 934 12.781 534 
CC'nlury Village N(lI'lh 716 10.246 331 
The Crossings 662 6,036 96.' 
The Hammocks 863 13.801 1.338 
Jonal!lan's LandiJ].I! 1.205 4.211 3.127 
Kendale l...nke:c; 985 12.207 2.588 
Kj~Poinl 845 12.523 771 
Miami Lakes 2.541 12.918 17.862 
Mission Bny ;i.851 10.:598 7,869 
Pembroke Meadows 1,687 5,638 1.032 
PGA National 2.421 9.)78 2,}24 
Sa~1 Chase 325 4,984 1.120 
Silver Lakes 3.210 11.329 1.593 
TheTowns~ 715 4.267 556 
Vill~ of Palm Rea!;.'" Lakes 1,475 8.215 1.818 
Wellington /0.727 34,267 5,220 
Weston 15.517 44.199 9,206 
Winston P-.ui< 1,464 8.017 440 

The focus of this paper was to evaluate and report internal 
capture rates from a multitude of traditional neighborhood 
developments. The land use measures considered in 
calculations were size, density, entropy, balance, and 
accessibility. The scale of the development was directly 
related to capture levels and regional accessibility was 
inversely related to internal capture rates. 

The internal capture percentages for the twenty "traditional" 
neighborhood developments varied greatly. However, the 
authors highlighted the trend of the largest traditional 
neighborhood developments also employing the largest 



.. internal capture percentages. 

• Wellington, Palm Beach County 57 % 

• Weston, Broward County 52 % 

• Century Village Broward, Broward County 43 % 

• The Township, Broward County 41 % 

• Century Village North, Palm Beach County 40 % 

Village of Palm Beach Lakes, Palm Beach County 34 % 

• Winston Park, Broward County 

• The Hammocks, Dade County 

• Silver Lakes, Broward County 

Miami Lakes, Dade County 

• Mission Bay, Palm Beach County 

• PGA National, Palm Beach County 

• Aventura, Dade County 

• Jonathan's Landing, Palm Beach County 

• Sabel Chase, Dade County 

Kendale Lakes, Dade County 

• Kings Point, Palm Beach County 

Pembroke Meadows, Broward County 

• The Crossings, Dade County 

• California Club, Dade County 

30% 

28% 

27% 

25% 

18% 

17% 

17% 

13 % 

13 % 

12 % 

10% 

9% 

6% 

0% 

The mean internal capture percentage was 25% and the 
median was 22%. The authors concluded that the traditional 
neighborhood developments most successful in obtaining 
increased internal capture were large in size and distant 
from similar regional trip attractions. 

IV, Summary 
Most of the studies reviewed in this report indicated support 
for more research into the effect of traditional neighborhood 
developments. The studies confirm that while traditional 
neighborhood developments lower trip distances and 
encourage other modes, the actual number of total trips 
produced does not decrease but the net number that reach 
the external roadway network are reduced by up to over 
50% with an average of between 25% and 30%. Each of the 
studies supports the trend of increasing internal capture 
with increasing size and diversity of land uses. Many 
questions still remain regarding the effects on trip length 
and geographic effect on trip production, but the majority of 
researchers agree that the ITE trip generation estimates and 
the results produced using the methodologies are reasonably 
accurate for these communities. . 

In conclusion, the data available for use in the development 
of this paper supports the use of internal capture estimates 

produced using the ITE Trip Generation Handbook 
methodologies and that results ranging between 25% and 
50% should not be questioned if the land use composition 
is favorable in size and diversity to supporting the estimated 
capture rate. Therefore, placing a cap on the level of internal 
capture that can be assumed for purposes of development 
planning, a common approach in some jurisdictions due 
to limited documented data, is not a practice that can be 
supported by this research. 

Researcher: Claire Rubin, Summer Intern 

Ms. Rubin is enrolled in the Civil Engineering program at 
Vanderbilt University 
Supervising Transportation Planner: Brent A. Lacy, AICP, 
Giatting Jackson 

Mr. Lacy is a Principal Transportation Planner and is 
located in the Orlando Office. 

Case Study - From ITE Website 
lTE Journal - Surface Transportation Security Lessons 
Learned from 9/11 
The terrorist attacks of Sept. 11, 2001 exacted a ter­
rible toll on the United States and fundamentally changed 
the way of life in America. Surface transportation has 
changed and continues to change in response to the at­
tack. Agencies that own and operate surface transporta­
tion systems must understand the relevant lessons from 
the 9/1l experience and respond accordingly so that we 
as a nation are well prepared should we be attacked again. 
The U.S. Federal Highway Administration 
(FHWA) commissioned the John A. Volpe Na­
tional Transportation Systems Center (Cambridge, 
MA, USA) and Science Applications International 
Corporation (SAIC) to prepare detailed case studies of 
surface transportation in the New York City (NYC) and 
Washington, DC metro areas on the day of and in the days 
and weeks following the attacks. Published material was 
reviewed, participants were interviewed and internal agency 
working documents were analyzed. Extensive chronologies 
of actions were prepared for each study and impacts of the 
actions were identified whenever possible. The final two case 
studies total more than 150 pages. A panel of participants 
in the actual events have reviewed and approved the stud­
ies. The following material summarizes the lessons learned. 
exploring what did and did not work. This article synthe­
sizes the findings from both studies and presents lessons 
that can be made available to the transportation profession 
as a whole. http://www.ite.org/membersonly/itejournalJite­
journalJpdf/2002/JB02IA38.pdf 
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City of Frederick 
Land Management Code 

§407 Performance Standards for 
Flexible Zoning Techniques 

A. Following approval of a final site plan and subdivision plat, 
the first seventy five percent (75%) of all certificates of 
occupancy for dwelling units shall be issued prior to the 
establishment of any non-residential use. 

B. No certificate of use and occupancy may be issued for the 
remaining dwelling units until a certificate of use and 
occupancy has been issued for one-hundred percent (100%) 
ofthe non-residential floor area. 

Table 407-2 Trip Reductions for Mixed Use Development 

Percent Percent Percent Trips 
Residential Non-residential Reduced 
E uivalent Units E uivalent Units 

85-100% 
75-84% 
65-74% 
35-65% 
25-34% 
15-2 4% 
0-14% 

0-14% 
15-25% 
25-35% 
35-74% 
65-74% 
75-84% 
85-100% 

Rules of Interpretation for Table 407-2: 

Not Applicable 
10% 
20% 
30% 
20% 
10% 

Not Applicable 

For purposes of computing the percentage established above, one dwelling unit or 800 
square feet of non-residential space shall equal one (1) equivalent unit. The equivalent 
units shall be located within the boundaries of the proposed development. 

(3) For purposes of this section, the overall trip generation for an 
eligible use (see subsection (4), below) in the DR, DB, or DBO 
district shall be reduced by thirty percent (30%). 

(4) For purposes of this subsection, an "eligible use" includes any 
residential, retail, institutional or industrial use except Auto­
Oriented Uses as defined in Article 10 of this Code. 

(/) Stormwater management 
Stormwater credits are defined in the Maryland Department of 
Environment, 2000 Maryland Stormwater Design Manual, which is 
hereby incorporated by reference. Credits are calculated for using non­
structural practices including Natural Area Conservation, Disconnection of 
Rooftop Runoff, Disconnection of Non Rooftop Runoff, Sheet Flow to 
Buffers, Open Channel Use, and Environmentally Sensitive Development. 
The percentage refers to the reduction in Water Quality Volume (WQv) 
from a development. 

139 
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Improved Estimation Of Internal Trip 
Capture For Mixed-Use Developments 
THIS ARTICLE DESCRIBES THE 

KEY TASKS AND FINDINGS 

OF NATIONAL COOPERATIVE 

HIGHWAY RESEARCH 

PROGRAM PROJECT 

8-51, WHICH DEVELOPED 

IMPROVEMENTS TO THE 

EXISTING ITE METHODOLOGY 

FOR ESTIMATING INTERNAL 

CAPTURE. VALIDATION 

OF THE PROPOSED 

METHOD WAS BASED ON 

COMPARISON OF ESTIMATED 

EXTERNAL VEHICLE 

TRIP GENERATION WITH 

OBSERVED CORDON COUNTS. 

INTRODUCTION 
One of the key components of traf­

fic impact analyses (TIA) for proposed 
land developments is {he estimation of 
the number of trips that are expected to be 
generated by the site. For developments 
composed of a single land usc, trip genera­
tion can be estimated using the Institute 
of Transportation Engineers' (ITE's) Trip 
Generation, 8th Edition or similar refer­
encc, based on certain characteristics of 
the proposed site. I For multi-use land 
developments, the process of estimating 
trip generation is slightly more complex 
due CO the internalization of some trips 
between on-site land uses. ITE defines 
a "multi-use development" as a -,' s'ingle 
real-estate project that consists of two 
or more ITE land-use classifications be­
tween which trips can be made without 
using the off-site road system.2 Internal 
trip capture is used as a measure of the 
extent to which trips made at multi-use 
developments are internalized with both 
origin and destination within the devel­
opment. Accurate estimation of internal 
trip capture for mixed-use developments 
benefits all parties involved with the de­
velopment review process. In recent years, 
a new form of multi-use development, 
the mixed-use development (MXD), has 
emerged as a popular development style 
in both suburban greenfield and urban 
infill areas. MXD sites are developed in 
conformance_with a single master plan, 
including fully integrated on-site land 
uses and deliberate layout and design of 
buildings anel streets. 

BY BRIAN S. BOCHNER, P.E., PTOE, PTP, KEVIN G. 
HOOPER, P.E., AND BENJAMIN R. SPERRY, E.I. 

RESEARCH 
PROBLEM 
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Despite the im­
portance of accurately estimating internal 
trip capture for !viXDs, very little research 
exists on the subject. Prior to 2005, the 
most robust research effort examining in­
ternal trip capture was two studies from the 
early 1990s funded by the Florida (USA) 

Department of Transportation (FOOT). 
These studies identified internal capture 
using intercept surveys of residents, em­
ployees, and visitors at six developments in 
south Florida. The FOOT studies would 
ultimately form the basis of the ITE-rec­
ommended procedure for estimating inter­
nal trip capture at multi-use developments, 
which is described in Chapter 7 of the 
ITE Trip Generation Handbook.3 For more 
details of the FOOT studies, the reader is 
referred to summaries located in Appendix 
C of the Trip Generation Handbook4 

While the ITE-recommended internal 
trip capture estimation procedure is the 
most frequently used method in practice, 
there are several limitations to the method. 
For example, the method includes data 
for only three land uses: residential, of­
fice, and retail. Although the data allow 
for estimation of internal capture during 
the p.m. peak hour, it docs not allow data 
for the a.m. peak hour, so the current 
method does not support completion of 
traffic impact analyses for both street peak 
hours. Finally, there are no provisions in 
the method to account for certain features 
of the MXD that J14'y have a profound 
impact on trip internalization, including 
the proximity of on-site land uses or the 
emphasis on pedestrian-oriented design. 

Recognizing these limitations, the 
National Cooperative Highway Research 
Program (NCHRP) initiated Project 8-51 
in 2005 to improve the methodology used 
to estimate internal [rip capture within 
mixed-use developmems. 5 Among the 
project Outputs were the following: 

• A data collection framework and 
methodology [0 estimate internal trip 
capture at an existing MXD site; and 

• A defensible improved methodology for 
estimating internal trip caprure to de­
termine appropriate reductions below 
single-use trip generation estimates. 

The improved escimation method was 
developed using existing survey data from 
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prior studies plus surveys of three addi­
tional MXDs conducted in the NCHRP 
project. The estimation method is based 
on the existing ITE procedure but ex­
pands it to cover both a.m. and p.m. peak 
periods, six primary land uses most fre­
quently found at MXDs, and proximity 
of interacting land uses. 

This article describes rhe key tasks and 
findings of NCHRP Project 8-51. For 
more details on the study methodology 
and analysis findings, readers are encour­
aged to read the project report, which 
is available from [he Transportation Re­
search Board.6 

DATA COLLECTION METHODOLOGY 
The firsr key task of the NCHRP 8-51 

project was development of a methodology 
and procedural instructions for the data 
collection process as well as for selection 
of MXD sites that would be used for data 
collection. Preliminary seeps of the data 
collecrion process included the following: 

• Selection or represencative rv1XDs that 
could be sufficiently isolated to collect 
data to determine both total extcrnal 
trip generation by mode and to deter­
mine internal trip making by incer­
viewing the trip makers to determine 
trip origins, destinations, modes of 
travel, and related information; and 

• Acquisition of owner/manager per­
missions to conduct the surveys and 
to obtain data describing each MXD 
and its land uses, including numbers 
of occupied development units. 

Data were collected at the subject 
MXD sites during typical weekdays 
(Tuesday-Thursday) during the morn­
ing peak period (6:30 to 10:00 a.m.) and 
the weekday afternoonpeak period (4:00 
to 7:00 p.m.). Data obtained at each site 
included the following: 

• Origin-destination jrueicept inter­
views of persons exiting land uses 
within the lv1XD; where not all doors 
could be covered due to limitations 
of resources, represencative establish­
ments were selected; 

• Door counts of the number of people 
entering and exiting each MXD es­
tablishment at which interviews were 
conducted; 

• Cordon line counts, including num-
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Table I. Characteristics of NCHRP 8-51 study MXD sites. 

Characteristic 1 Mockingbird Station AtIontic Station Legacy Town Center 

Location Dallas, Texas Atlanta, Georgia Plano, Texas 

Urban lofi!! 
MXD Sryle Transit-Oriented Urban 10611 Suburban 

Development 

Site Size (Acres) 7 120 75 

Maximum Walk Distance (Feet) 700 1,6002 2.000 

Residential (DU) 191 798 1,360 

Retail (GLA) 156,100 434,500 196,300 

Office (GSF) 114,600 550,600 310,800 

Restaurant (GLA) 28,900 64.600 69,300 

Hotel (Rooms) No On-Site Hotel 101 404 

Cinema (GLAlScreens) 31.500/8 87.UOU116 27.1UU/5 

Parking Spaces 1,528 7,300 6,070 

Transit Service 
Adjacent DART Heavy Rail via Limited Suburban 

Light Rail Station Shuttle; City Bus Bus/Hotel ShutTle 

Source: Cited Reference 5 
lOU", dwelling units; GLA "" gross leasable floor area; GSF = gross square feet of floor area. 
2Refiec(s walking distance across main town center district. 

bers of persons and vehicles by mode 
and direction; and 

• Where specifics of a development 
required, additional interviews or 
counts to cover the characteristics of 
that development (for example, inter­
views of transit patrons accessing a rail 
station via an on-site access point). 

Counes were used to factor interview 
data to represent the full population of 
travelers at the MXD sitc. Observed COr­
don counts were checked to ensure that 
total factored interview data compared 
logically with counts. 

STUDY SITES 
Three 1v1XDs in the United States were 

selected for study in the NCHRP 8-51 proj­
ect: Mockingbird Station in Dallas, Texas; 
Atlantic Station in Atlanta, Georgia; and 
Legacy Town Center in Plano, Texas. Each 
site contajned at least five of the six land 
uses most frequently fuund in major 1v1XDs: 
office, retail, restaurant, residential, cinema, 
and hotel. All were developed from a single 
master plan with fully integrated compo­
nent land uses. Table 1 reports selected char­
acteristics of the three MXD sites surveyed 
in NCHRP 8-51, including the quantities 
of each of the six land uses being examined 
for internal trip capture relationships. 

Office properties at the study sites were 
generally mid-rise office towers, alrhough 
some offices were vertically integrated 
above ground-level retail space or restau­
rants. Retail, restaurant, and cinema land 
uses were generally grouped in a "town 
center" configuration. Retail properties 
ranged from specialty stores to conve­
nience/service shops. The retail compo­
nent of the study sites included a large 
department store and grocery store at At­
lantic Station and a large furniture store at 
Legacy Town Center. On-site restaurants 
ranged from high~turnover fast food to ex­
clusive. Residential units at the study sites 
consisted of free-standing multi-family 
apartment buildings or owner-occupied 
townhomes. As with the offices, vertical 
integration between on-site residences 
and ground-level retail or restaurant was 
present at the study sites. 

In general, the walkability of the study 
sites was excellent; maximum walkingdis­
tan~ across the'study sites were no,more 
than one-half mile, a1thtmgha majority 
of the walking activity occurred at much 
shorter distances. Parking (on-street and 
garage/surface lots) at the study sites was 
generally available to visitors but also jn~ 
cluded reserved parking spaces for on-site 
residents and employees. Observed ve­
hicle occupancy rates were higher during 
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Table 2. Proposed revision to ITE Trip Generation Handbook 
Table 7.1 - un(onstrained internal trip (apture rates for trip 

origins within a mixed·use development. 

Weekday Peak Hours 

Land·Use Pairs a.m. p.m. 

To Office 

To Retail 28% 20% 

From OFFICE 
To Restaurant 63% 4% 
To Cinema/Entertainment 0% 

To Residential 1% 2% 
To Hotel 0% 0% 

To Office 29% 2% 

To Retail 

From RETAIL 
To Restaurant 13% 29% 
To Cinema/Entertainment 4% 

To Residential 14% 26% 
To Hotel 0% S% 

To Office 31 % 3% 

To Retail 14% 41% 

From RESTAURANT 
To Restaurant 

To Cinema/Entertainment 8% 

To Residential 4% 18% 
To Hotel 3% 7% 

To Office 2% 

To Retail 21% 

From CINEMNENTERTAINMENT 
To Restaurant 31% 

To Cinema/Entertainment 

To Residential 8% 
To Hotel 2% 

To Office 2% 4% 

To Retail 1% 42% 

From RESIDENTIAL 
To Restaurant 20% 21% 
To CinemalEmertainmenr 0% 
To Residential 

To Hotel 0% 3% 
To Office 75% 0% 

To Retail 14% 16% 

FwmHOTEL 
To Restaurant 9% 68% 

To Cinema/Entertainment 0% 
To Residential 0% 2% 
To Hotel 

Note: Blank cells indicate intra-land-use trips or locations not open in a.m. peak hours. 

Italicized values indicate internal capture rates eligible for proximity adjustment. 

Source: Cited Reference 5 

the p.m., ranging between 1.07 and 1.12 
in the a.m. and between 1.09 and 1.40 in 
the p.m. peak hour. Transit service at the 
study sites was as follows: 
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• Mockingbird Station: lighHail sta­
tion ;ldjacent to site; tqnsit Qlode 

share approximately 15 percent of 
I!xterriaI:ir~p~; 

• Atlaht~c 'Station:. frequent circulator 
shuttle' connecting site and nearby 
heavy rail station; transit mode share 
approximately 5 percent; and 

• LegacyTown Center: infrequent sub­
urban bus route adjacent to site plus 
private hotel shuttle to nearby busi­
ness park; negligible transit mode 
share (less than 1 percent). 

INTERNAL TRIP CAPTURE ANALYSIS 
Using the factored interview data, 

researchers developed origin-destination 
(0-0) matrices that reported travel be­
tween each of the six land uses being ex­
amined as well as {rips external (Q the site. 
Researchers excluded trips between the 
same land uses because ITE trip genera­
tion estimates already reflect trips within 
the same land use on the same site. From 
the O-D matrices, researchers computed 
internal trip capture percentages for origin 
and destination ends at land uses in the 
MXD. Researchers reviewed the internal 
trip capture rates for the three N CHRP 
study sites (and three FOOT sites where 
applicable) Jor logic related to nearby 
competing opportunities, proximityi con­
nectivity, and specifics of the establish­
ments'to ensure the results were consistent 
with expectations. Researchers identified 
both consistencies and differences be­
tween the internal capture percentages 
for the same land-use pairs and directions. 
These consistencies and differences result 
from differences in proximity of the in­
teracting land uses as well as the balance 
of development units. Other facwrs may 
also affect these percentages. 

For each land-use pair and peak period, 
researchers identified up w six unique in­
ternal trip capture percentages, one for 
each of the three NCHRP sites plus up 
to three from the FOOT sites (where ap­
plicable). The highest percentages for each 
land-use pair examined represent the high­
est directional interaction shown by the 
survey data. The researchers considered 
these percentages to be unconstrained (or 
at least me least-constrained found): That 
is, they result from the most favorable 
balance ofland-use development units as 
well as relatively dose proximity. Tables 2 
and 3 ,report the ,unconstrained internal 
trip, capture percentages for .. trip origins 
and destination's 'within an MXD identi­
fied in this research. The data in Tables 2 
and 3 are reported in a similar format as 
Tables 7.1 and 7.2 in theTrip Generation 
.Handbook? 
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IMPROVED ESTIMATION 
METHODOLOGY 

The second key task of the NCHRP 
8-51 project was to develop an improved 
methodology for estimating internal nip 
capture for proposed MXD sites. Figure 1 
shows a flowchart of the improved meth­
odology, which is closely patterned after 
and builds upon the ITE-recommended 
methodology found in the Trip Genera-
tion Handbooks The ITE-recommended 
method applies internal (fip capture per~ 
cenrages to estimated vehicle trips gener­
ated by each on-site land use (for which 
data are available) and distributes these 
trips among the other land uses at the site. 
In order to reRect the balance between 
quantities of each land use, directional 
trips between each land-use pair are con­
strained so the internal capture estimate 
includes only those trips for which there 
are enough of both origin and destina­
tion land uses to support trips. External 
travel is then computed by subtracting the 
estimated internal trips between on-site 
land uses from the single-site trip genera­
tion estimates. The NCHRP 8-51 project 
improves upon the ITE methodology by 
adding the following elements: 

• Internal trip capture rates for the 
weekday a.m. peak hour; 

• Internal trip capture rates for restaurant, 
cinema, and hotel land uses; and 

• Adjustments to certain unconstrained 
internal 'trip capture rates (italicized 
values in Tables 2 and 3) to account 
for the effects of proximity (conve­
nient walking distance) b"tween in­
teracting land uses'to reptesent both 
compactness and design. 

In addition to these improvements, re­
searchers developed a convenient spread­
sheet-based estimator tool to apply the 
methodology in practice. As shown in 
Figure 1, the improved method uses the 
following inputs: 

• User-estimated a,m. and p,m. in­
bound and outbound vehicle trip 
generation for the six land uses as 
single-use, free-standing sites; 

• Mode split for MXD ttips to/from 
each land use-percent by auto, 
transit, and nonmotorized travel 
modes (walk/bicycle); 

• Average vehicle occupancy to/from 
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Table 3. Proposed Revision to ITE Trip Generation Handbook Table 7.2-
unconstrained internal trip capture rates for trip destinations 

within a mixed-use development. 

Weekday Peak Hours 

land'Use Pairs a.m. p.m. 

From Office 

From Retail 32% 8% 

From Restaurant 23% 2% 
To OFFICE 

From Cinema/Entertainment 1% 
From Residential 0% 4% 

From Hotel 0% 0% 

From Office 4% 31% 
From Retail 

From Restaurant 50% 29% 
To RETAIL 

From Cincma/Entcnainmcnr 26% 

From Residential 2% 46% 
From Hotel 0% 17% 

From Office 14% 30% 
From Retail 8% 50% 

To RESTAURANT 
From Restaurant 

From Cinema/Entertainment 32% 

From Residential 5% 16% 
From Hotel 4% 71% 

From Office 6% 

From Retail 4% 

To CINEMAfENTERTAINMENT 
From Restaurant 

From Cinema/Entertainment 

3% 

From Residential 4% 

From Hotel 1% 

From Office 3% 57% 

From Retail 17% 10% 

From Restaurant 20% 14% 
To RESIDENTIAL 

From Cinema/Entertainment 0% 

From Residential 

From Hotel 0% 12% 

From Office 3% 0% 

From Retail 4% 2% 

From Restaurant 6% 5% 
To HOTEL 

From Cinema/Entertainment 0% 

From Residential 0% 0% 

From Hotel 

Note: Blank cells indicate intra-land-use trips or locations not open in a.m. peak hours. 

Italicized values indicate internal capture rates eligible for proximity adjustment. 

Source: Cited Reference 5 

each land use; and 
• Average walking distance (feet) be­

tween land-use pairs. 

From these inpUts, the following OUt­
puts afe produced: 

• A.m, and p.m. peak hour inrernal 
person trips by land use in origin~ 
destination form; 

• A.m. and p.m, peak hour percent 
internal capture (person trips); and 

• A.m. and p,m. peak hour inbound, 
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Figure 1. Generalized NCHRP 8-51 infernal (uplure estimation method. 

outbound, and total external person 
trips (trips to and from the develop­
ment being analyzed) by mode (ve­
hicles, transit, or nonmotorized). 

VALIDATION 
The validity of the improved method 

wa.'\ rested by comparing the estimated trip 
generation from the method with observed 
cordon COUnt data from 1v1XDs. Cordon 
count data from the three NCHRP sites, 
the three FOOT sites, and one additional 
MXD site were used in the validation, For 
the seven MXD sites included in the vali­
dation, the proposed method was found 
to reduce estimation error by about half as 
compared to the existing ITE method and 
by three-fourths compared to raw ITE­
based trip generation estimates. 

RECOMMENDED MODIFICATIONS TO 
EXISTING ITE PROCEDURES 

The recommended estimation method 
developed by NCHRP Project 8-51 does 
build on the current ITE internal trip cap­
ture procedures contained in the second 
edition of the Trip Generation Handbook. 
Incorporation of the NCHRP project's 
recommendations could be accomplished 
by doing the following: 
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• Expand Tables 7.1 and 7.2 of the 
Trip Generation Handbook to in­
clude all six land uses examined in 
the NCHRP project; 

• Add a proximity adjustment to the 
unconstrained internal capture rates 
before estimating directional imernal 
trips by land use and the balancing 
process; and 

• Modify the data collection proce~ 
dures to include those recommended 
in this project. 

It should be noted that the findings of 
NCHRP Project 8-51 are being published 
for informational purposes; this research 
has yet not been advanced through ITE's 
process for development of recommended 
practices and therefore should not yet be 
considered an ITE-recommended meth~ 
odology. This research will be considered 
for inclusion in an update [0 the ITE Trip 
Generation Handbook. 

SUGGESTED FUTURE RESEARCH 
The NCHRP 8-51 project made prog­

ress to improve estimation of internal cap­
ture for MXDs. However, the database is still 
sparse, and much that is thought to be logi­
cal about MXD travel characteristics is still 

unproven and largely untested. The results 
presented in this paper arc based on surveys 
of six mixed-use developments, and valida­
cion was limited to seven such developments. 
Caudon should be exercised in applicacion 
of this methodology. For example, it cannot 
be concluded that the methodology will be 
appropriate fur mixed-use developments that 
differ substantially from those slU'Veyed. 

Two of the research efforts recommended 
by the research team are as follows: 

• Collect more data at MXDs; the re­
searchers think data are needed from 
at least six more sites that have five to 

six land uses; and 
• Independent of the additional data 

collection, test the applicability of 
the proposed methodology using 
data from MXDs of different sizes, 
character, and land-use components; 
use validation tests similar to those 
used in NCHRP 8-51. To do so, the 
only data needed are a complete di~ 
rectional cordon COUnt for morning 
and afternoon peak hours plus de­
velopment data and a good site plan 
from which to estimate proximities. 

Practitioners, researchers, and other in~ 
tcrested parcies arc encouraged to collect and 
contribute additional data using the data 
collection procedures described in research 
report. Those data could be used to further 
enhance the accuracy of the proposed meth­
odology and/or expand d,e number ofland­
usc classifications covered by the methodol­
ogy. New data should be fOlWarded to the 
Instituce of Transportation Engineers .• 
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Table 411-7 TND Trip Reductions for Traffic Studies 

% Residential Equivalent % Commercial 
Units Equivalent Units 

76-85% 15-24% 
66-75% 25-34% 
56-65% 35-44% 
46-55% 45-54% 
~6-45% 55_-~% 
26-35% 65-74% 
16-25% 75-84% 

City of Frederick 
Land Management Code 

% Trips Reduced 

7.5% 
15% 

22.5% 
~o% 

22.5% 
15% 
7.5% 

For purposes of computing the percentage established above, one dwelling unit 
or 800 square feet of non-residential space equals one (1) equivalent unit. 
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Overview 

Background and Overview of 
Validation of Potential Smart Growth Trip Generation Methodologies 

for the California Smart Growth Trip Generation Rate (SGTGR) 
Methodology and Validation Subcommittees 

(prepared by Rick Lee - July 28, 2010) 

As we have seen, most traffic studies conducted in California base their estimates of development impacts on 
the Institute of Transportation Engineers' Trip Generation manual, or on the San Diego Association of 
Governments' (SANDAG) similarly constructed Traffic Generators. The ITE Trip Generation Handbook (a 
companion volume to Trip Generation), describes procedures for adjusting the manual's vehicle trip generation 
rates to account for the effects of mixed use development, based on limited data. While neither the ITE manual 
nor the handbook present validation data of their reported rates and equations, they do describe procedures for 
collecting traffic generation data at developed sites in order to validate, refine or replace the published rates. 

The methods that are being studied (or possibly developed) by the SGTGR effort differ substantially from 
conventional ITE trip-generation methods. In order to provide practitioners with substantiation of the validity of 
the methods and their estimates, the study team plans to compare results of each potential method against 
empirical traffic data gathered at developed smart growth sites within California. Site identification is underway, 
and data collection will hopefully begin under separate contract by early 2011 (if the recession subsides 
sufficiently to allow data collection). 

The study team is also using traffic count data already available from the EPA and SANDAG studies for 10 of 
the California sites that was used to evaluate these agencies' versions of the MXD method. These sites include 
one in Northern California (in Sacramento), three in Orange County, and six in San Diego County. A limitation of 
this existing set of data is that it includes vehicle trips only; also it does not report peak hours in some cases. 

The SGTGR evaluation process (whether using pre-existing or new data) will be to compare the empirical data 
collected at each site to estimates produced by the various "candidate" methodologies for that site. Key steps 
the UCD project team anticipates conducting in this approach are as follows: 

1. Calculate each site's ITE gross trip generation based on: a) the reported ITE average trip rates, and b) 
the reported ITE trip generation equations. (i.e., summing the trips from the individual land use 
categories). Also apply the ITE Handbook's multi-use internal capture rates equation for mixed-use 
sites. 

2. Identify each candidate method's needed input variables on a consistent basis for each validation site. 
3. For all candidate methods, compute the estimate of external vehicle trip generation, and compare to 

both the gross and multi-use ITE trip generation estimates to the cordon traffic counts for the site. 
4. The study team and Methodology Subcommittee may consider possible refinements to the candidate 

methodologies to improve the validation against the empirical traffic count data, or may decide to 
develop a new methodology if no existing methodologies are sufficiently accurate. 

This approach represents a substantial advance over the approach taken in the eXisting ITE trip generation 
guidelines. The methodologies tested in this study will be validated via comparison of method estimates against 
the best available empirical field data gathered from a range of case study sites. When the validation process is 
completed, it will help select or devise a new analysis technique for traffic engineers that can more accurately 
and defensibly quantify impacts and size infrastructure for smart growth development projects. 

The remainder of this document summarizes the "validation" approach taken by three key prior tool development 
projects: the EPA MXD spreadsheet, the SANDAG MXD spreadsheet, and the finalized NCHRP 8-51 report 
Enhancing Intemal Trip Capture Estimation for Mixed-Use Developments. 

I. EPA MXD Spreadsheet Validation Approach (based on the draft Research-Based National Method of 
Estimating Trip Reduction Attributable to Multi-Use Development Research Report, US EPA, n.d.) 
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The EPA MXD spreadsheet model was applied to 16 multi-use developments (MXDs) in various parts of the US 
for which counts of external vehicle trips were available AND which were not one of the 239 mixed-use sites 
used to develop the underlying equations. Seven of these sites are in Florida: six of these Florida sites are 
described in Appendix C of the ITE Trip Generation Handbook, and the seventh is the new neo-traditional town 
of Celebration, Florida. Six of the remaining sites are located in northern and southern California, and the 
remaining three are in Texas and Georgia; cordon counts at these last three sites were originally conducted for 
the NCHRP 8-51 study (see below). 

Overall, the EPA validation sites are comprised of mixed-use developments and areas ranging in size from 
approximately 5 acres to over 1,000 acres. The sites represent a wide range of densities, land use mixes, and 
development scales. Populations of the validation MXDs range from zero (Crocker Center in Boca Raton, FL, 
containing commercial and office uses only) to nearly 17,000 (the entire town of Moraga, CAl. Employment 
levels range from near zero (in The Villages in Irvine, CAl to more than 6,000 (Jamboree Center in Irvine, CAl. 
Some sites are well served by transit, including one built around a rail station. Others are located in suburban 
areas and are poorly served by transit. The diversity of the comparison sites suggests that a tool that matches 
all would help establish its validity for analyzing a wide variety of projects. 

Data were collected for all model variables for each of the 16 sites. The variables "Employment within one-mile" 
and "Employment within 30 minutes by transit" were estimated from regional travel models, and verified from 
aerial photos. Some of the site data was confirmed from development websites. Trip purpose percentages were 
estimated based data presented in NCHRP Report 365 for the combination of land uses contained within each 
MXD. 

These validation tests produced two types of performance measures: root mean squared error (RMSE) and 
pseudo R-squared. RMSE is a measure of the percentage by which the trip generation estimates produced by 
the method deviate from the actual trip generation counted at each of the study sites. The lower the RMSE 
deviation, the more accurate is the prediction method. R-squared is a measure of how well the prediction 
method accounts for the degree of variation in trip generation from one site to another, An R-squared of 0.5 
indicates the method explains 50 percent of the variation among cases and a value of 1.0 would imply a perfect 
ability to capture the variation in trips from one site to another. 

Among the validation sites, use of the EPA Mixed-Use Method produced a significantly better root mean 
squared error (RMSE) and pseudo-R squared than traditional methods when comparing estimated to observed 
external vehicle trips. Estimates from the ITE Trip Generation manual had an RMSE of 40 percent and pseudo-
R squared of 0.58, and modified estimates using ITE's current trip internalization techniques had an RMSE of 32 
percent and pseudo-R squared of 0.73. Estimates produced by the Mixed-Use Method had an RMSE of only 26 
percent and pseudo-R squared of 0.82. This means that the Mixed-Use Method explains roughly 82 percent of 
the variation in trip generation among the 16 sites, with the remaining 18 percent attributable to variables not 
included in the method. 

II. VALIDATION of the EPA MXD METHOD for SAN DIEGO SITES (Based on Trip Generation for Smart 
Growth, Final Report, SANDAG, 2010) 

To evaluate the EPA MXD method (referred to as the Mixed-Use Method in this section) for use in the San 
Diego region, a series of tests were performed comparing the method's estimations with actual traffic count data 
from a number of sites within the region. This included comparisons at both large designated Smart Growth 
Opportunity Areas (SGOAs, defined below) and six smaller mixed-use and TOD sites. 

Smart Growth Opportunity Areas. The SANDAG Smart Growth Concept Map identifies a list of SGOAs 
classified into one of seven place types (Metropolitan Center, Urban Center, Town Center, Community Center, 
Rural Village, Mixed-Use Transit Corridor, and Special Use Center). SANDAG identified a list of 57 existing 
SGOAs to be studied in this analysis. These 57 SGOAs were chosen by virtue of having residential and 
employment densities on the ground that currently meet the prescribed thresholds 

Analysis of SGOAs. For most of the SGOAs, obtaining traffic counts entering and exiting the areas was not 
feasible due to the size of the SGOAs and the inability to filter out through trips. An alternative method to cordon 
counts was therefore identified. 
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Fehr & Peers (consultant to SANDAG) used available data from the SANDAG Regional Household Travel 
Behavior Survey (conducted mainly in 2006) to collect observed trip reduction percentages, which could be 
compared to the Mixed-Use Method's predicted trip reduction percentages. SANDAG staff provided Fehr & 
Peers with a data set of "flags" identifying which trips from the survey began andlor ended in one of the SGOAs. 
The trip data also included travel modes and travel party sizes. From this information, the total number of 
origins, destinations, and internalized trips (trips that begin and end in the same SGOA) by auto, walk, bicycle, 
and transit modes was computed for each SGOA. This was translated into observed values of probability of a 
trip being Internal, or external Walk/Bike, or Transit, the three key outputs of the Mixed-Use Method. 

The analysis was performed for each of the twenty SGOAs that had at least 100 trips recorded in the survey. A 
cutoff of 100 trip records was chosen because in general, a sample size of at least 30 to 40 for each probability 
being estimated (i.e., the probability of a trip being either 1) internal; 2) external Walk/Bike; or 3) external Transit) 
is necessary for meaningful sample probabilities that are close to their true values. 

Vehicle trip reduction at the SGOAs studied averaged 24 percent relative to raw trip calculations using SANDAG 
trip rates, ranging from as high as 47 percent in downtown San Diego to 32 percent in North Park/City Heights, 
and as low as 5 percent in Mira Mesa. Overall, the Mixed-Use Method proved to be a conservative predictor of 
trip reduction, underestimating trip reduction by about 10 percent on average, but the estimated and observed 
trip reductions are highly correlated. 

Smaller Mixed-Use/TOD Sites. Six additional smaller mixed-use/TOD sites were identified for comparing the 
Mixed-Use Method estimates to actual counts of vehicles entering and exiting each site. The sites were selected 
from a list of developments representing typical smart development mixes and density in the region. The sites 
are all cohesive developments rather than historic neighborhood, because so as to be more representative of 
new development. Sites were also selected to be as consistent as possible with ITE data collection 
recommendations, e.g. the ability to identify and count all vehicular accesslegress pOints. 

The six sites selected and counted were as follows: 

1. Station Village at Rio Vista Trolley Station, bounded by Camino Del Este, Rio San Diego Drive, 
Qualcomm Way, and the trolley tracks (residential and retail; trolley station and local bus) 

2. La Mesa Village Plaza, bounded by La Mesa Boulevard, Acacia Avenue, Orange Avenue, and the train 
tracks (residential, retail, and office; trolley station) 

3. The Uptown Center in the Hillcrest neighborhood, bound by University Avenue, Cleveland 
Avenue, Richmond Street, Washington Street, and SR-163 (residential & retail; high frequency local 
bus) 

4. The Village at Morena Linda Vista Trolley Station, bound by Morena Boulevard, Linda Vista 
Road, Napa Street, and the train tracks (residential and retail; trolley station) 

5. Hazard Center, bound by SR-163, Friars Road, Frazee Road, and Hazard Center Drive (retail and 
office; trolley station) 

6. Heritage Town Center at Otay Ranch in Chula Vista, bound by Santa Rita Street, Palomar Street, Santa 
Andrea Street, and the southern end of the parking lot, not including the houses on Fieldbrook Street 
(residential, retail, and medical office). 

A set of maps were created illustrating the sites' locations and driveways where traffic counts were made. 
Continuous 24-hour traffic counts were conducted at the six small mixed-use/TOD sites on typical rnidweek 
weekdays: Tuesday, Wednesday, or Thursday. Counts were conducted in October of 2008 for Otay Ranch, and 
in May and early June of 2009 (prior to the end of the K-12 school year) for all other sites. 

Analysis: Small Mixed-Use/TOD Sites With Counts. For the small mixed-use/TOD sites, preliminary 
estimates of site trip generation were calculated from San Diego Traffic Generators trip rates and site land uses. 
These estimates of raw trips use suburban trip generation rates for single use sites and do not consider the 
effects of mixed-use development or transit access. The Mixed-Use Method was applied to each site and the trip 
reduction percentages were applied to the raw trips to obtain Mixed-Use Method net trips. SANDAG staff 
provided site land uses and values for most of the Mixed-Use Method input variables. 

The results of the small sites analysis suggest that the Mixed-Use Method is an excellent predictor of external 
vehicle trips generated by smart growth development, tending to be slightly conservative, but without 
overestimating smart growth trips to the same degree as conventional trip generation methods. At all six sites, 
the Mixed-Use Method results in an estimation of external vehicle trips that is below the levels of estimated trip 
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generation using raw trips alone and at or above the level of trips that was determined through actual counts. On 
average, the San Diego Traffic Generators trip generation rates for suburban development overestimate traffic 
from the six sites by 29 percent, while the Mixed-Use Method reduces the average overestimate to 9 percent. 

In the study of the six small SANDAG sites some of the input variables were determined by estimation methods, 
as follows: 

• Due to confidentiality restrictions associated with California Employment Development Department data, 
employment levels for some sites were not always reflective of current land uses in the SANDAG 
databases; in those cases, they were determined from the building areas and jobs per 1,000 square foot 
conversion ratios. 

• VRPA Technologies performed an independent set of land use data checks, collecting data from traffic 
studies wherever possible, and estimated building occupancy. Those estimates were taken into account 
in the calculation of raw trips. 

• Vehicle ownership per capita was calculated from 2000 Census data using the census block group(s) 
that most closely matched the sites' locations. SANDAG staff estimated employment within 30 minutes 
by transit using their regional travel demand model. 

III. VALIDATION of the NCHRP 8-51 Estimation Procedure (Based on pending NCHRP 8-51 Final Report 
Appendix F) 

The NCHRP 8-51 estimation procedure was applied to seven different developments for which at least land use 
information, peak hour cordon counts, and proximity information were available. Four of these developments 
provided data for this study; the other three did not. The validation test was to see how well the estimation 
procedure could begin with ITE trip generation data and reproduce the external vehicular cordon volumes. Five 
of the developments had directional cordon traffic volumes available for both peaks. These developments 
included: 

• Mockingbird Station (Dallas, TX) 
• Legacy Town Center (Plano, TX) 
• Atlantic Station (Atlanta, GA) 
• Crocker Center (independent site, Boca Raton, Florida), and 
• Mizner Center (independent site, Boca Raton, Florida). 

Two developments had only non-directional PM peak period counts available. They were: 

• Boca del Mar (FL) and 
• Southern Village (independent site, Chapel Hill, North Carolina). 

The validation test compared four different estimation methods to determine which method produced the results 
closest to the cordon counts: 

• the estimator described in the NCHRP 8-51 report, 
• the estimator, but without a proximity adjustment, 
• the existing ITE multi-use estimation method, and 
• unadjusted ITE trip generation. 

Development data and approximations of surveyed mode split and vehicle occupancies were input to the 
estimation procedure. 

Figures F-1 through F-4 (that follow) show the comparisons of vehicle trips for both AM and PM peak periods 
and both inbound and outbound directions. 
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In Figure F-1, it is evident that for the AM peak hour inbound vehicle trips, the NCHRP estimation methods-
both with and without the proximity adjustment-produce the best results for three of the five developments; the 
current ITE multi-use method is closest for one site and slightly better than the NCHRP method for another site. 
Atlantic Station is more closely estimated by both unadjusted trip generation and the current ITE multi-use 
method. The current ITE multi-use method is better than raw trip generation, but the method developed in this 
project is even closer to the counts. 
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Figure F-1. Comparison of Estimates to Cordon Counts - AM Peak Hour Inbound Direction 

Figure F-2 shows similar results for AM peak hour outbound vehicle trips with the recommended estimator (both 
with and without the proximity adjustment) producing the best results for four of the five developments. This 
time Mizner Center is better estimated by raw trip generation and the current ITE method. As with the previous 
comparison, the ITE multi-use method is an improvement on raw trip generation. 
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The PM inbound comparison in Figure F-3 shows that the NCHRP method with the proximity adjustment 
produces the closest estimates for two sites, with the methods with and without proximity about equal for the two 
sites, and the raw ITE trip generation closest for one site. Again, Mizner Center was better estimated by another 
method (this time raw trip generation), but the other four are best estimated by the recommended method. 

220% 
210% 
200% 
190% 
180% 

C 170% , 
8 
~ 

~ 
1i 
o 
'0 

160% 
150% 
140% 
130% 
120% 
110% 
100% 

90% 
80% 
70% 
60% 
50% 
40% 
30% 
20% 
10% 

0% 

LegacyTown Atlantic Station Mockingbird Boc<l (Crocker) Mizner Center 
Center 

• Observed Count 

.. NCHRP 8-51 Estimator 

5t.3tion Center 

DSinglc-UscSitc Estimate o Current !TE Method 

G Estimator w/out Proximity 

Figure F-3. Comparison of Estimates to Cordon Counts - PM Peak Hour Inbound Direction 

Figure F-4 shows the comparison for PM peak hour inbound trips. As for the other time periods and directions, 
one or the other of the NCHRP 8-51 methods produces the closest estimates in four of the five cases. The 
methods with and without proximity adjustments are each best for one MXD while both yield approximately the 
same results for two MXDs. In this case, Boca Center is better estimated using the eXisting ITE method. 
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Figure F-4. Comparison of Estimates to Cordon Counts - PM Peak Hour Outbound Direction 

In total, the recommended method-with or without the proximity adjustment-produces more reliable estimates 
for four of the five developments. 
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The results for the other two developments-Boca del Mar and Southern Village-show two different patterns. 
For Boca del Mar, both the existing ITE and recommended methods produce significantly low estimates, but are 
closer than the recommended method without proximity adjustments or the ITE method. The raw estimate is 
above the actual external count, but it and the ITE method are the closest of the estimates (about 4 percent 
closer than the recommended method with proximity adjustment). For Southern Village, the results are very 
different. The recommended method (both with and without proximity adjustments) produce estimates very 
close to the counts. 

Table F-3 (note this is the original table number in the NCHRP 8-51 report) may quantify the degree of accuracy 
or error more clearly, recognizing that the statistics presented represent the sum of combined results. The 
average error shown is the simple sum of the percent deviations from the counts as derived in Table F-2. On 
average, as a group the estimates all exceed the counts (for example, the recommended method with proximity 
adjustment is an average of 4 percent). This is very misleading and not relevant for single developments, 
because overestimates and underestimates tend to cancel each other out. What may be of value in those 
percentages is that they could result in the sum total trip generation of several developments in an area. 
However, that is not what is being validated here. 

More applicable is the absolute average error, which is the sum of the magnitudes of the errors averaged over 
the five developments. This shows more clearly what deviations-above or below actual-were found. Clearly, 
by examining the figures and Table F-3, it is easy to determine that the raw trip generation greatly overestimates 
external vehicle trip generation for the validation sites. The existing ITE method is a major improvement from 
raw trip generation. The recommended NCHRP 8-51 method brings the estimates Significantly closer to actual. 
(Note that the difference between the actual and absolute value of the errors shows that there are both 
overestimates and underestimates occurring.) 

Table F-3, Comparison of Error Statistics 

RawlTE Existing Recommended 
Error Type Trip ITE NCHRP 8-51 Method Explanation 

Generatio Multi- With No 
n use Proximity Proximity 

Method Adjustment Adjustment 
Average error +55% +26% -4% 7% Average error for sum of all 

sites 
Absolute average 55 28 17 17 Average magnitude of error per 
error site 
Standard deviation 68 34 20 19 Expect two-thirds of site 

estimates within this error range 

The standard deviation shown in Table F-3 better represents the estimated probable magnitude of error that 
might occur using these estimation methods. Again, the relative magnitudes of error among the methods place 
them consistently in the same order. 

It is clear that the NCHRP 8-51 recommended method provides more accurate estimates. Since the existing 
ITE multi-use adjustment method was developed from data from three of the six developments that were also 
used in this NCHRP project, the recommended method can only be viewed as being a further improvement. 

The standard deviations for the recommended NCHRP 8-51 method, both with and without proximity 
adjustment, are about 20 percent of the actual external inbound and outbound volumes. This is less than the 
variations in the raw ITE nondirectional trip generation rates for the component land uses. For example, for the 
land uses listed in Table F-1, the standard deviations for their AM and PM peak hour trip generation rates are all 
in excess of 50 percent of the mean. 

Not clear, however, is whether or not the proximity adjustment adds any current value. The validation results 
show no significant statistical benefit from the proximity adjustment. It has sufficient data only for the PM peak 
period (and less of that than would be desired). There is no AM proximity adjustment recommended at this time. 
On the other hand, the only examples for which the results were better without the proximity adjustment was 
when both variations of the new method were overestimating. In all cases the proximity adjustment either has 
no Significant effect or renders the estimate more conservative (higher). 
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Conclusions Regarding Validation of the NCHRP 8-51 Method 

The validation supports two principal findings: 

1. The recommended method does produce noticeably more accurate results than either raw ITE trip 
generation estimates from the ITE Trip Generation report or the existing method described in the Trip 
Generation Handbook. This is true with or without the proximity adjustment. 

2. The proximity adjustment, available at this time for the PM peak period, tends to make slightly more 
conservative estimates but overall does not, at this time, improve accuracy over a group of estimates. It 
can produce significant effects for larger developments. 
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In the United States. congestion at intersections throughout urban and suburban areas continues to worsen. Crashes reported at 
intersections have continued to increase. One potential Ireatmenl 10 combat congestion and safety problems at intersections is the 
Median U-Turn Intersection Treatment (MUTIT). which has been used extensively in Michigan for many years and has been 
implemented successfully in Florida, Maryland. New Jersey, and Louisiana in recent years (Figure 1). 

Figure 1. Example of MUTIT on Michigan corridors 
(Source: AAA, Michigan). 

The treatment involves the elimination of direct left turns at signal-controlled intersections from major and/or minor approaches. Drivers 
desiring to turn left from the major road onto an intersecUng cross street must first travel through the at-grade, signal-controlled 
intersection and then execute a U turn at the median opening downstream of the intersection. These drivers then can turn right at the 
cross street. For drivers on the sidestreet desiring to turn left onto the major road, they must first turn right at the signal-controlled 
intersection and then execute a U turn at the downstream median opening and proceed back through the signalized intersection. The 
MUTIT can be implemented with and without signal control at the median openings on the major road. 

This synthesis summarizes the advantages and disadvantages of the MUTIT compared to conventional, at-grade signal-controlled 

http://www ,fhwa,dot. gOY Ipub lications/researchl safety 1070331 7/26/2010 



Synthesis of the Median U-Turn Intersection Treatment - FHWA-HRT-07-033 Page 2 of 15 

intersections with left turns permitted from an approaches, The synthesis presents design guidelines including the location and design 
of the median crossovers on the major roads. Many of the guidelines presented in the synthesis are from the Michigan Department of 
Transportation (MOOl), and address directional and bidirectional crossovers and widened areas called "loons" that facilitate the U-turn 
maneuver by larger vehicles and at roads with narrow medians. The synthesis also discusses application criteria for the MUTIT, and 
presents information on the capacity and crash experience at these intersections relative to traditional intersections. Special 
considerations related to signal phasing at the median openings and signal phasing at the at-grade intersection also are discussed. 
Empirical evidence supports the practice that the reduction in signal phases at intersections can have higher vehicle-processing 
capacity and better level-of-selVice. In terms of safety, past research has shown that the reported numbers of crashes at MUTITs are 
20 to 50 percent lower than comparable conventional intersections. The major safety benefit is a reduction in the probability of head-on 
and angle crashes that typically have high percentages of injury severity. Although the MUTIT typically is considered a corridor-wide 
treatment, the concept has been used successfully at isolated intersections to improve traffic flow and enhance safety 

Introduction 

The MUT!T eliminates left turns at intersections and allows the maneuver to be made via median crossovers beyond the intersection. 
Drivers desiring to turn left at the subject intersection from the major road first must travel through the intersection, execute a U turn at 
the median crossover, and then make a right turn at the crossroad. Drivers on the minor road desiring to make a left at the subject 
intersection first make a right turn at the intersection onto the major road, and then make a U turn at the median crossover, and 
subsequently go straight through the intersection. Figure 1 shows an illustrative photograph of the MUTIT implementation in Michigan, 
and figure 2 shows the schematic for a typical MUTIT. The MUTIT is typically a corridor treatment. However, the concept is used at 
isolated intersections to alleviate specific traffic operational and safety problems. Levinson et al. (1) recommended that the application 
of MUTIT along the corridor should not be mixed with other indirect left-turn treatments or conventional left-turn treatments, thereby 
meeting driver expectancy. Figure 3 shows the MUTIT movements corresponding to left turns at conventional at-grade intersections, 

The MUT1T has been used widely in the State of Michigan. Several highways in Michigan, particularly in the Detroit Metropolitan area, 
were constructed with wide medians on wide rights-of-way. Many of these medians are 18.3 to 30.5 meters (m) (60 to 100 feet (ft)) 
wide and were built decades ago in semi rural areas to separate opposing directions of traffic and to provide an adequate median width 
for landscaping and beautification. The wide rights-of-way were originally established for "super highways," as they were called in the 
1920s. By the early 1960s, many of these highways had capacity problems, generally because of interloCking left turns al the 
conventional intersections. To address this capacity problem, MUTITs replaced conventional intersections on various corridors. Today, 
there are more than 684 kilometers (km) (425 miles (mi)) of "boulevards" with over 700 directional crossovers on the Michigan State 
highway system. Partial implementations or designs with similar concepts have appeared in Florida, Maryland, New Mexico, and New 
Orleans. Hummer and Reid (2) and Levinson et al. (1) compared the MUTITs to conventional intersections. Hummer and Reid 
recommended that agencies consider the median U-turn alternative for junctions on high design arterials where relatively high through 
volumes conflict with moderate or low left-turn volumes, regardless of the cross-street through volumes. 

Some of the advantages cited include: 

Reduced delay and better progression for through traffic on the major arterial. 
Increased capacity at the main intersection. 
Fewer stops for through traffic, especially where there are STOP~controlied directional crossovers. 
Reduced risk to crossing pedestrians. 
Fewer and more separated conflict pOints. 
Two-phase signal control allows shorter cycle lengths, thereby permitting more flexibility in traffic Signal progression. 

Figure 2. Typical schematics of MUTIT. 

Figure 3. Vehicular movements at a MUTIT 
(Source: Signalized Intersections Information Guide, FHWA-HRT-04-091, pg. 243). 
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Some disadvantages include: 

Possible driver confusion and disregard of left-turn prohibition at the main intersection. 
Possible increased delay, travel distances, and stops for left-turning traffic. 

Page 3 of 15 

Larger rights-of-way required for the arterial, although this potentially could be mitigated by the provision of loons (discussed 
later in this document) on roads with narrow medians. 
Higher operation and maintenance costs attributable to additional traffic signal control equipment if the directional crossovers 
are signalized. 
Longer minimum green times for cross~street phases or two-cycle pedestrian crossing. 

MUTIT Design Guidelines 

The 2004 AASHTO Green Book (3) recommends a distance of 122 to 183 m (400 to 600 ft) for the minimum spacing between the 
median crossover and the MUTIT intersection. The Michigan Department of Transportation (MOOT) recommends a distance of 201 m 
(660 ft) (+1- 30.5 m (100 ft)) for the median crossover from the MUTIT intersection. The distances recommended by the MOOT were 
established to accommodate drivers desiring to turn left from the crossroad. The longer distance facilitates the completion of the V-turn 
maneuver at the median crossover and subsequent right turn maneuver at the intersection of the major road and cross street for a 72 
km/hour (h) (45 mi/h) posted speed limit on the major road. The selection of the spacing from the median crossover to the intersection 
is also a tradeoff between preventing spiUback from the main intersection and the adverse impacts of additional travel for the left-
turning vehicles. The Access Management Manual recommends an access spacing of 201 m (660 ft) on minor arterials and 402.3 m 
(1320 ft) on principal arterials between consecutive directional median openings on divided highways. Figures 4a, 4b, and 4c below 
show typical V-turn maneuvers. Table 1 gives the minimum median widths required for U turns from the major road as suggested by 
the MDDT. 

Figure 4a. Left lane to inner lane maneuver, 

--~;;:;~~;;:;;;::::~":::::::::. . L ·--·(t~G-' _:::J_~_, ____ (2_' ___ ----_-_ 
-- -- ----r-' - - - -- -- --- -- --

Figure 4b. Left lane to second lane maneuver. 

Figure 4c. Left lane to third lane maneuver. 

~[~7\~~t~2,~~,~~~i~=, ==~~~ 
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Table 1. Minimum median widths M for U-turn maneuvers suggested by MOOT. 
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p I su I BUS I WB-50 I WB-60 

Type of Maneuver Length of Design Vehicle, m (ft) 

5.S (19) 9.1 (30) 12.2 (40) 16.S (55) 21.3 (70) 

Left Lane to Inner Lane 13.4 (44) 23.2 (76) 24.4 (SO) 25 (S2) 25 (S2) 

Left Lane to 2nd Lane 9.S (32) 19.5 (64) 20.7 (68) 21.3 (70) 21.3 (70) 

Left Lane to 3rd Lane 6.7 (22) 16.5 (54) 17.7 (58) 18.3(60) 18.3 (60) 

Where: 
P = passenger car 
SU = Single-unit truck 
W8-50 = Semitruc medium size 
WB-60 = Semitruck large size 

Location and Design of Median Crossovers 

Figure 5 shows the two types of median crossovers, the "bidirectional" and the "directional." A bidirectional crossover is simply an 
opening in the median for vehicles to make U turns from either direction. Cars may enter from either direction. Bidirectional crossovers 
are sometimes installed without any deceleration or storage lanes. Most bidirectional median crossovers without deceleration/storage 
lanes can only store one or two vehicles. With high turning volumes, an interlocking effect is sometimes created. The vehicles queued 
to enter the crossover cannot do so until the vehicles in the crossover move out of the opening and merge into the travel lanes. A 
directional crossover is a one-way crossover with a deceleration/storage lane. This type of median crossover allows vehicles traveling 
in one direction of the boulevard to enter. As a result, motorists at a properly designed directional crossover should never experience 
the interlocking effect found at medians with a bidirectional crossover. 

Taylor et al. (4) studied the effects of replacing existing bidirectional crossovers with directional crossovers on eight roadway sections 
in MiChigan between 1991 and 1997. The study investigated crash frequency on roadway segments for two data sets. The study did 
not adjust for regression to the mean using control sites. One dataset included all the intersection crashes in the study segment, and 
the other dataset excluded intersection crashes from the study segment. The important findings of this study were: 

In total crash frequencies, 4 percent to 60 percent reductions were observed for the eight sections examined. The average 
reducUon in total crash frequencies was 31 percent. 

• In injury crash frequencies, 3 percent to 71 percent reductions were observed for the eight sections examined. The average 
reduction in injury crash frequencies was 32 percent. 
The crash types that experienced the largest decreases in crash frequency were rear-end and angle crashes. This effect was 
attributed to the lack of storage space and restricted visibility associated with bidirectional crossovers. There was an average 37 
percent reduction in rear-end crashes when the bidirectional median crossovers were converted to directional median 
crossovers. 
Replacing bidirectional median crossovers at four-legged intersections and three-legged intersections produced reductions in 
total crash frequencies of 58 percent and 34 percent, respectively. 

Figure 5. Directional and bidirectional crossovers. 

Bidirectional 
Crossover 

Directional 
Crossovers 

Scheuer and Kunde (5) studied the effects of replacing existing bidirectional crossovers with directional crossovers on two segments of 
Grand River Avenue in Wayne County, MI. totaling 6.78 km (4.21 mil. The study segment was an eight-lane boulevard in a 
commercialized area with many driveways and minor crossroads. Three years of "before" crash data and approximately 2 years of 
"after" crash data were used in the analysis. The project achieved a total crash reduction of 24 percent. When the intersections where 
the crossovers were in-line with a crossroad are omitted, the crash reduction was 29 percent. Head-on and angle crashes showed the 
greatest reduction. The sideswipe crashes did increase, but the decrease in the heads-on and angle crashes far outweighed the 
increase of sideswipe crashes. 

Castronovo et al. (6) studied the safety performance of divided highways with directional median crossovers versus bidirectional 
median crossovers. The key findings were: 
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Divided highways with exclusive directional median crossovers have approximately the same crash rates as divided highways 
with exclusive bidirectional median crossovers for those sections without traffic signals. 
As the traffic signal density increases, divided highways with exclusive directional crossovers had 50 percent lower crash rales 
than crashes rates for divided highways with exclusive bidirectional median crossovers. 

Figure 6a. Cured section of directional crossover 
(Source: MOOT Geometric Design Guide 670). 

CREST OF MOUND, FOR DRAINAGE AND AETHETlCS, SHOULD SHOULD NOT EXCEED l' ABOVE TOP OF CURB. IF NOT 
PAVED, VEGETATION MUST NOT OBSTRUCT DRIVER SIGHT DISTANCE (TYP.) 

------------------------<!:.. <>-

Figure 6b. Uncured section of directional median crossovers (Source: MOOT Geometric Design Guide 670). 

Based on the studies cited, directional median crossovers likely provide better traffic operations and safety performance than 
bidirectional median crossovers. Figures 6a and 6b illustrate MOOT guidelines for designing directional median crossovers. 

Location and Design of Loons 

The design vehicle and the number of opposing lanes directly govern the required median width at the MUTIT median crossover 
junction. If the available median width is not suffiCient, then agencies add additional pavement outside the travel lane to allow the 
design vehicle to complete the U*!urn maneuver and merge back into the traffic stream. The additional pavements are typically 
referred to as "loons." Sisiopiku and Aylsworth-Bonzelet (7) defined loons as expanded paved aprons opposite a median crossover. 
Figure 7 shows a schematic diagram of a loon design, and figure 8 is a photo of an actual loon implementation in Wilmington, NC. The 
design width for loons will be the difference between the recommended median width in table 1 and the available median width. 

Sisiopiku and Aylsworth-Bonzelet (7) evaluated the design and operation of loons and developed guidelines for loon design and 
placement. The important findings of the study were: 

Consistent placement of advance warning signs preceding the indirect median crossover and associated loon assisted driver 
expectancy when using MUTITs. 
Proper design of U turns for the appropriate design vehicle was essential to ensure safe traffic operation at the loons. 
At signalized median crossovers, the clearance intervals should account for the extra travel time required for drivers to travel 
through the loon. 
Suboptimal gap acceptance for U-turn maneuvers and driver confusion were two issues for loons either tapered into 
downstream right-turn lanes or for situations where right-turn lanes were located within approximately 45.7 m (150 ft) 
downstream of the loon. However, the placement of a loon and consecutive right-turn lane was recommended for major roads 
with MUTITs and high U-turning volumes at the median crossover 
Minimal differences were found between the travel limes for commercial and passenger vehicles at MUTIT sites with signalized 
median crossovers. At unsignalized median crossovers, commercial vehicles were forced to wait for larger gaps in the 
conflicting traffic stream to complete their U-turn maneuvers. 

• Several crashes involved commercial vehicles parked or backing within the median crossovers. Inadequate storage in the left 
lane preceding the median crossover due 10 the parked commercial vehicles caused spill back into through lanes. Commercial 
vehicles parked in the loon presented challenges for larger commercial vehicles executing U turns. 
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A majority of the crashes at the loons were fixed-object crashes or sideswipe crashes. The objects most commonly hit were 
delineator posts, signposts (in the median and along the mainline), and spot locations of guardrail. A majority of the sideswipe 
crashes involved vehicles merging into traffic from the loon, or mainline traffic attempting to use the right turn lane. 
The study recommended a minimum 1.82-m (6-ft) auxiliary shoulder, with a O.91-m (3-ft) paved area to provide the additional 
width necessary to ensure that the required pavement width will not be destroyed by U-turning vehicles that require the entire 
width of the loon, The study also recommended placement of short curves at both ends of the tapered section of the loon to 
assist the driver through the loon and U-turn maneuver. 

Overall. loons are good design practice for facilities with narrow medians, With the use of loons, agencies can realize safety and 
operational benefits of a divided roadway (boulevard) with MUTITs, without incurring the significant cost of acquiring enough land 
along the entire corridor to provide sufficient median width, 

Alternative Intersection Design 

Michigan corridors with MUTIT typically have medians widths ranging from 18.3 to 30.5 m (GO to 100 ft). A wide median on the major 
road at the intersection of the major road and the cross street increases the pedestrian crossing distance along the sidestreet. Larger 
clearance intervals are required for the sidestreet signal phase with an increased possibility of vehicles and pedestrians getting 
"stranded" in the median space. Therefore, narrower medians with sufficient pedestrian refuge areas may be more efficient for the 
pedestrians and sidestreet traffic at the intersection of the major road and cross street. Figure 9 shows a possible reduction in median 
width at the intersection for a roadway with a median width of 18.3 m (60 ft) and a posted speed limit of 80,5 mi/h (50 milh), The 
reduction in median width was achieved by using reverse curves of sufficiently large radii on normal crowned sections of the roadway 

Capacity of Nonsignalized U-Turn Lanes 

The Highway Capacity Manual 2000 (HCM) treats U turns as left turns for estimating saturation flow rate, However. the operational 
effects of U turns and left turns are different. U-turning vehicles have slower turning speeds than left-turning vehicles. AI-Masaeid (8) 
studied the capacity of U turns at unsignalized intersections as a funCtion of the conflicting traffic flow on two opposing through lanes 
for median-divided roadways in Jordan. Figure 10 shows the field data collection results. He developed regression equations to 
predict the U-turn capacity based on the conflicting flows on two oppOsing through lanes. 

C = 799 - 0.31 'q, 

c = 1,545 - 790 * exponential (q/3,600) 

C = 799 - o 62'q", 

Where: 

C = capacity of U-turn movement in passenger car equivalent units per hour (PCU/hr). 

qc = conflicting traffic flow on two lanes (PCUlhr), 

qcP = conflicting traffic flow per lane (PCU/hr). 

Yang et al. (9) studied the gap acceptance of U-turn maneuvers at median opening for 10 sites in Tampa, FL, and concluded that the 
critical gap ranged from 5.8 seconds to 7.4 seconds. Carter et al. (10) collected data at 14 signalized intersections with U turns in 
North Carolina. Based on a large database, they recommend a saturation flow adjustment factor of 0,82 for U-turn lanes at signallzed 
intersections without conflicting righHurn overlap phase on the side street. Tsao and Ando (11) and Liu et al. (12) suggested 
saturation flow rate reduction factors of 0.8 and 0.76 for U~turn lanes at signalized intersections, respectively. 

Provision of a Signal Phase to Serve U turns 

The HCM suggests implementing a protected left-turn phase when the cross product of the hourly left-turning volumes and the 
corresponding hourly opposing through volumes exceeds the threshold value based on the number of opposing through lanes. Cross 
product thresholds of 50,000. 90.000, and 110,000 are applicable for one, two, and three lanes of opposing through traffic, 
respectively. The Traffic Control Devices (TCD) Handbook suggests the following criteria for where and when a !efHurn phase should 
be provided: 

1. Volume 

a. Number for left turns multiplied by the opposing conflicting volumes in the peak hour exceeds 100.000 on a four-lane street or 
exceeds 50,000 on a two-lane street. 

b. Left-turn peak-hour volume of more than 90 vehicles per hour, or 50 vehicles per hour on streets with through traffic at speeds 
over 72 km/h (45 mi/h). 

C. At pretimed Signal-controlled intersections, more than two vehicles per cycle per approach at the end of green during peak 
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hour. 

2. Delay 

Left-turn delay of more than 2.0 vehicle hours in the peal< hour on a critical approach. provided there are at least two left turns per 
cycle during peak hour and the average delay per left-turning vehicle exceeds 35 seconds, 

3. Crashes-number of left-turn crashes 

a. One approach-4 crashes in 1 year or 6 crashes in 2 years. 
b. Both approaches-6 crashes in 1 year or 10 crashes in 2 years. 

The criteria above apply when determining whether a separate left-turn phase is needed at a signal-controlled intersection. The criteria 
can be applied equally, or in a more conservative way. applied to determine wnen signal control is needed at median crossovers to 
accommodate U turns. Signalized median crossovers can provide higher U-turn capacities compared to un signalized median 
crossovers when the green time for the signalized median V-turn phase is adequate to satisfy the traffic demand. In addition, it is 
relatively easy to coordinate the signal at a median crossover with the signal at the main intersection without adding much extra delay 
to the high-volume mainline traffic. 

Figure 7. Schematic of a loon implementation for a Michigan MUT!T. 

l
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Figure 8. Example of loon implementation for a MiChigan MUTIT. 

Figure 9. Example of a transition from a wide median section to a narrow median section on MUTIT corridors. 
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Signal Phasing 

The signal control al the intersection of the major road and minor crossroad operates with two signal phases because all left turns are 
prohibited at this junction. Figures 11 a and 11 b show the typical signal phasing diagram for the 2-phase signal. In some cases, the 
green signal indication at the median crossover junction for phase 2 can be delayed slightly relative to the green signal indication for 
the through/right-turning vehicles on the crossroad. This facilltates uninterrupted movement for the left-turning vehicles from the 
crossroad. If the median crossover is unsignaHzed, the signal phasing would only apply at the major road/minor road junction. Typical 
signal cycle lengths for the MUTIT range from 60 to 120 seconds, If the left-turn volumes are heavy, shorter cycle lengths wi!! reduce 
spi!!back into the intersection. The pedestrians move in the direction of traffic with signalized pedestrian phases. Signalized 

pedestrian phases across the major road with wide medians might reduce the operational efficiency of the MUTIT when cross-street 
traffic is minimal but pedestrian presence is significant during the peak hour periods. 

Signing Plan 

Figure 12 shows the typical signing plan for MUTIT in Michigan. Figures 13a to 13e show several examples of "innovative" signing 
treatments for MUTITs executed in Michigan, Sisoupiku and Ay!sworth-Bonzelet (7) observed several motorists viOlating the turn 
prohibition and executing direct left-turns from the crossroad at rural sites. At intersections where violations were observed, there 
existed standard indirect left-turn signs and overhead signing prohibiting left-turns. Positive guidance communicated through additional 
signs may be beneficial in reducing driver confusion and ensuring higher rates of driver compliance. 

Figure 10, Scatter plot of U-turn capacity versus conflicting traffic flow for unsignalized median openings. 
@1999 Institute of Transportation Engineers, 1099 14t!1 Street, NW, Suite 300 West, Washington, DC 20005-3438 USA, 

www---.Jt~,Qrg. Used by permission. 
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Reid and Hummer (13) compared traffic operations along a typical arterial highway with MUTITs versus conventional designs with two-
way left-turn lanes (TWLTL). The analysis corridor was a 4.02-km (2.5-mi) section of the Northwestern Highway Corridor in Detroit, MI. 
The section consisted of five major signalized intersections with varied spacing from 0.5 to 1.1 km (1,600 to 3,500 ft) and annual 
average daily traffic (MDT) ranging from 52,000 to 60,000 vehicles per day. Researchers used CORSIM to simulate traffic 
performance and used SYNCHRO to develop optimized signal timings. Four time periods were considered in the analysis, including 
peak periods in the morning, noon, midday (2:00 p.m. to 3:00 p.m.), and evening. Average measures of effectiveness (MOEs) were 
developed for a total of 48 CORSJM runs. The MUTIT showed a 17 percent decrease in total travel time within the study area network 
compared to TWL Tlo 

Figure 11. Example of typical signal phasing for the MUTIT. 
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Figure 12. Example of typical signing plan for the MUTtT in Michigan. 

FIGURE 13, EXAMPLES OF "INNOVATIVE" SIGNING PLANS FOR THE MUTIT IN MICHIGAN. 

Figure 13a. Example 1 of innovative signing. (Credit: Lee Rodegerdts) 

Figure 13b. Example 2 of innovative signing. 
(Credit: Chris J. Bessert, www.l}lichlganhjghways.o.rgl 

Figure 13c. Example 3 of innovative signing. 
(Credit: Warren Hughes) 
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Figure 13d. Example 4 of innovative signing. 
(Credit: Shawn Glynn) 

Page 10 of 15 

Average speeds increased by 25 percent for MUTIT compared to the TWL TL. The average number of stops increased for the MUTIT 
compared to the TWL TL. The analysis indicated that the MUTIT had the potential to significantly improve system travel times and 
speeds in the corridor during the busiest hours of the day to not compromise system travel times during off-peak periods. Reid and 
Hummer (14) later used CORSIM to compare the traffic performance of seven unconventional arterial interseclion designs, including 
the quadrant, median U-turn, 5uperstreet, bowtie, jughandle, split intersection, and continuous flow intersections. The study used 
turning movement volumes from existing isolated intersections in Virginia and North Carolina. Off-peak, peak, and volumes 
corresponding to 15 percent higher than the peak volumes were examined. A total of 36 to 42 CORSIM simulation runs of 30-minute 
durations were analyzed for each intersection. For MUTITs, the CORSIM models used unsignalized U-turn crossovers for two-lane 
collector roads and signalized U-turn crossovers for four-lane collector roads. Entering volumes for the simulated intersections ranged 
from 4,500 vehicles per hour (vph) to 7,500 vph. 

The MUTIT produced significantly lower average total travel limes in comparison to the conventional intersection The change in 
overall travel times for all movements through the intersection, when compared to a conventional intersection, was -21 to +6 percent 
during peak condiHons. The overall change in the number of stops when compared to a conventional intersection was -2 to +30 
percent during peak conditions. 

http://www . fh w a.dot.gov Ipub I ications/researchl safety 1070331 7/26/2010 
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Maki (15) compared the MUTIT and the conventional TWL TL on 4-lane and 6-lane boulevards and found a 20 to 50 percent increase 
in capacity (throughput) for the MUTIT. Figure 14 shows the level of service (LOS) comparison between corridors with MUllTs and 
conventional intersections. 
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Figure 14. lOS comparison of divided highways. 
(Source: Robert Maki, City of Surprise, AZ) 
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Bared and Kaiser (16) studied the traffic operational benefits of signalized median U turns on a typical4-lane road intersecting a 4-lane 
road using CORSIM. The cross-street left turn movement was allowed at the major roadfcross street intersection resulting in a three~ 
phase signal. An acceleration lane was provided for the right~turning vehicles from the major road to the cross street. These two 
features used in the study are different from the typical MUTIT implementations in Michigan. Entering volumes at the intersections 
used in the simulations ranged from 2,000 vph to 7,000 vph. The key findings of the study were: 

• Considerable savings of travel time were observed for the U-turn design at higher entering flows (greater than 6,000 vph) 
compared to conventional intersections with 10 percent and 20 percent lefHurning volumes. 

• On average, the proportion of vehicles stopping on the network was lower for the U~turn design. For 10 percent left-turning 
volumes, differences ranged from 20 percent to 40 percent. For 20 percent left turns, a noticeable reduction in percent stops 
started at about 4,500 vph. 

• Providing an acceleration lane on the crossroad was recommended to improve traffic operational efficiency. 
• Longer offsets for the U~turn crossovers resulted in increased travel time but benefited the network at higher traffic volumes by 

providing adequate storage for the U~turning vehicles and preventing spillback into the intersection. 

Dorothy et al. (17) evaluated traffic operational measures to study the differences in the performance of MUTITs compared to the 
conventional TWLTLs. The TRAF~NETSIM model was used to simulate these Situations for 1~hour periods. The simulated network had 
signals every 0.8 km (0.5 mi) with the directional crossovers every 0.4 km (0.25 mi). A 60/40 split between the entering volumes on 
major road and cross street was assumed. When turning percentages were low, the crossovers were modeled as STOP-controlled; 
with higher volumes, signal control was assumed in the model. The signal cycle was 80 seconds with a 60/40 distribution of green time 
for the major road phase and cross-street phase, respectively. The median width varied from 12.2 to 30.5 m (40 to 100 ft). The key 
findings were: 

• When the left-turning traffic percentage was 10 percent, MUTITs with signalized directional crossovers had lower left-turn total 
travel times than conventional intersections. The differences were 20 secondslvehicle, 40 secondslvehicle and 150 
secondslvehicle at 30 percent, 50 percent and 70 percent mainline saturation, respectively. Similarly, MUTITs with signalized 
directional crossovers had lower left-tum total travel times than conventional intersections when the left-turning traffic 
percentage was 25 percent. The differences were 20, 30, and 70 secondslvehicle at 30 percent, 70 percent, and 90 percent 
mainline saturation, respectively. 

• The MUTITs provided consistently lower network travel times compared to the five-lane TWL TL design. 
For low left-turning percentages, the directional median crossovers with stop control had approximately the same left turn total 

http://www.fhwa.dot.goy/publications/research/safety/07033/ 7/26/2010 
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time and network total time, as compared to directional medians with signalized crossovers. 

Tapp and Hummer (18) compared median crossovers on the cross street with median crossovers on the arterial highway for MUTITs 
using CORSIM. The left-turning volumes on the major road varied from 100 vph to 400 vph, the through volumes on the major road 
varied from 1,000 vph to 2,000 vph, the left turns on the cross street varied from 50 vph to 200 vph, and the through volumes on the 
cross street varied from 500 vph to 1,000 vph. The median crossovers were signalized wherever warranted. Results showed that the 
MUTIT design with the U-turn movement located along the cross street reduced percent stops, total travel time, and delay for most of 
the volume combinations analyzed in comparison to the crossover on the arterial. 

Savage (19) studied the conversion of five-lane roadway with a TWL TL to a MUTIT in Michigan and found a 20 to 50 percent increase 
in the corridor capacity. Koepke et al. (20) found that the directional crossover design provides about 14 to 18 percent more capacity 
than the conventional dual left-turn lane designs. The results of critical lane volume analyses, after taking into account overlapping 
traffic movements, revealed reductions of about 7 to 17 percent in critical lane volumes, depending upon the number of arterial lanes 
(six or eight) and the traffic mix' Lower critical lane volumes translate into higher traffic flow capacity at the intersection. A study by 
Stover (21) computed critical lane volumes for the intersection of two six-lane, arterial roads. The effects of redirecting left turns were 
computed using these volumes. The provision of dual left-turn lanes on all approaches reduces critical lane volumes by 12 percent 
compared to providing single left-turn lanes but still requires multiphase traffic signal controls. The rerouting of left turns via directional 
crossovers and their prohibition at the main intersection reduces critical lane volumes by 17 percent. 

Overall, the literature shows that reducing signal phases and redirecting the left-turning movement at the intersection for the MUTIT 
provided significant benefits in terms of increased roadway capacity and reductions in travel time and vehicular delay when compared 
to conventional intersections. 

Traffic Safety Performance 

Table 2 from the FHWA Signalized Intersections: Informational Guide (22) shows the number of conflict points at a four-leg signalized 
intersection as compared to the MUTIT. The MUTIT eliminates all crossing (left turn) conflict points and reduces the number of 
merge/diverge conflict points as compared to a four-leg signalized intersection. Figure 15 shows the conflict point diagram for a 
MUTIT. 

Observations indicated a 60 percent reduction in total crash frequencies and 75 percent reduction in total injuries. Reductions of 17 
percent, 96 percent, and 61 percent were observed for rear-end crashes, angle crashes, and side-swipe crashes, respectively. 

Figure 15. Conflict point diagram for the MUTIT. 

Kach (23) compared the safety performance of conventional signalized intersections to MUTIT locations in the State of Michigan. The 
final comparison study subset consisted of 15 MUTIT locations and 30 conventional intersections. 

Table 2. Number of conflict points at a four-leg signalized intersection 
compared to the MUTIT. 

Conflict Type Four-Leg Signalized Intersection MUTIT 

Merging/diverging 16 12 

Crossing (left turn) 12 0 

Crossing (angle) 4 4 

Total 32 16 

Maki (15) evaluated the safety benefits of replacing existing conventional signalized intersections with the MUTITs on Grand River 

http://www.fhwa.dot.gov/publications/research/safety/07033/ 7/26/2010 
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Avenue in Wayne County, MI. The O.7-km (0.43-mi) study segment on Grand River Avenue was from the east of POinciana to west of 
Delaware Street. The analysis period for the before-after study was 1990 to 1995. 

The crossroads in all cases were undivided with crossroads intersecting at either 90 degrees or on a skew. Crash data for the years 
1986-1990 were obtained for each site. Table 3 shows the safety performance ofthe MUTITs in comparison to conventional 
intersections. "Alpha" in Table 3 denotes the confidence level that the two rates are statistically different. Table 4 shows the estimated 
reduction in the expected number of crashes by crash type for all crashes, injury crashes, and property damage only (PDO) crashes 
for a road with 60,000 AADT. 

Castronovo et al. (24) analyzed the MUTIT safety benefits versus conventional intersections as a function of traffic signal density using 
data from 123 segments of boulevards totaling 363.7 km (226 mi). The results indicated that as traffic signal density increased, the 
MUTIT had increasingly lower crash rates (measured in crashes per 161 million vehicle kilometers (100 million vehicle miles). For 
typical suburban conditions, with signal densities of one or more signals per 1.61 km (1 mi), the crash rate for MUTITs was about one 
half of the rate for conventional intersections. For typical rural conditions, with signal densities of one or less signal per 1.61 km (1 mi), 
the reduction in crashes for MUTITs was 36 percent when compared to conventional intersections. 

In NCHRP Report 524 (25), researchers studied the safety performance of unsignalized median openings. The research results 
indicated that access management strategies that increase U~turn volumes at unsignalized median openings can be used safely and 
effectively. Analyses of collision data found that cOllisions related to U~turn and lefHurn maneuvers at unsignalized median openings 
occur infrequently. In urban arterial corridors, unsignalized median openings had an average of 0.41 U~turn~plus~left~turn accidents per 
median opening per year. In rural arterial corridors, unsignalized median openings experienced an average of 0.20 U~turn~plus-Ieft·turn 
accidents per median opening per year. On the basis of these limited collision frequencies, the authors concluded that there is no 
indication that U turns at unsignalized median openings are a general safety concern. 

CONCLUSIONS 

Based on the literature review conducted, the following summarizes the major conclusions: 

Michigan and other States have successfully used the MUTIT for over four decades without major problems related to traffic 
operational failures or safety hazards. 
Positive guidance communicated through additional signs and pavement markings at MUTIT sites may be beneficial in reducing 
driver confusion and enhancing traffic safety. 
With respect to driver expectancy, the MUTIT should not be mixed with other indirect and direct left·turn strategies on corridor 
level implementations. 
Though the MUTIT is typically a corridor treatment, the concept has been used successfully for isolated intersections to improve 
traffic operations and safety. 

• Loons can be installed to accommodate larger U-turning vehicles, so the MUTIT can be a feasible treatment for corridors with 
narrow medians. 

• Directional median crossovers provide better operational and safety benefits compared to bidirectional median crossovers. 
• Reducing signal phases at the intersection provides increased capacity for the MUTIT in comparison to the conventional 

intersections. The capacity increases are typically in the range of 20 percent to 50 percent. 
• The total network travel time savings can and usually does outweigh the additional travel time required for left-turning vehicles 

from the major road and cross street for corridors with the MUTIT compared to conventional intersections. 
• The safety performance of MUTIT is better than conventional intersections because they have fewer vehicle-vehicle conflict 

points. Typical total crash reductions range from 20 percent to 50 percent. 
• Head·on and angle crashes that have high probabilities of injury are significantly reduced for the MUTIT compared to 

conventional intersections. 

Table 3. Safety comparison of MUTITs and conventional intersections. 

Dataset Rate Group Mean Crash Rates Standard Alpha Type (Crashes/MVE) Deviation 

MUTIT 1.554 (14%) 0.784 
Corridor All (Reduction) 73 

Conventional 1.806 0.679 

MUTIT 1.388 (16%) 0.593 
All (Reduction) 80 

Conventional 1.644 0.643 

MUTIT 0.982 (9%) 0.392 Intersection (Reduction) 
Related PDO 49 

Conventional 1.077 0.467 

MUTIT 0.407 (30%) 0.266 
Injury (Reduction) 97 

Conventional 0.58 0.252 
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Table 4. Expected crashes for MUTITs and conventional Intersections for a 5~year period [WH12]. 

Injury Crashes poe Crashes All Crashes 

Crash Conventional MUTTIT Conventional MUTTIT Conventional MUTTIT 
Type 

Expected Expected Expected Expected Expected 
% Crashes % Crashes % Crashes % Crashes % Crashes % 

Overturn 1.53 0.97 0.92 0.41 0.64 0.75 0.27 0.29 0.95 1.71 1.03 

Fixed 3.56 2.26 4.25 1.89 4.77 5.62 6.97 7.5 4.36 7.85 6.13 Object 

Head-on 0.80 0.51 0.27 0.12 0.43 0.51 0.33 0.35 0.56 1.01 0.35 

An91e St 36.87 23.4 19.77 8.8 18.35 21.63 9.06 9.75 24.73 44.53 12.12 

Rear End 37.99 24.11 65.93 29.35 51.67 60.9 69.85 75.14 46.94 84.51 68.29 

Angle 3.56 2.26 4.76 2.12 6.71 7.91 7.74 8.33 5.62 10.12 6.84 Turn 

Rear End 1.53 0.97 0.81 0.36 4.18 4.93 0.93 1 3.27 5.89 0.88 Lt 

Rear End 0.20 0.13 0.65 0.29 1.45 1.71 1.43 1.54 1.02 1.84 1.19 
Rt 

Sdswipe 0.20 0.13 0.13 0.06 0.27 0.32 0.22 0.24 0.25 0.45 0.20 
Opp 

Head-on 13.75 8.73 2.52 1.12 10.89 12.84 2.75 2.96 11.87 21.37 2.66 Lt 

Sdswpipe 0.00 0 0.00 0 0.64 same 0.75 0.44 0.47 0.42 0.76 0.31 

L 100.00 63.47 100.00 44.52 100.00 117.87 100.00 107.57 100.00 180.04 100.00 
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Travel Run Summary for Honoapiilani Highway 

To 
Distance A.M. Peak Hour P.M. Peak Hour 

From Comments 
Miles Eastbound Westbound Eastbound Westbound 

Bridge Transfer Station 0.3 49.9 41.3 44.5 42.9 Bridge or culvert at dry stream at approximately mile marker 16.5 
Transfer Station Access west of Mgrs. House O.S 48.8 44.S 45.1 41.7 Unmarked access about 0.4 miles from general store 
Access west of Mgrs. House General Store/Mgrs. House 0.4 40.4 36.5 36.7 34.7 

General Store/Mgrs. House luawai St. 0.5 43.9 46.4 45.5 44.9 
Luawai St. Mile Marker 14 0.6 47.7 51.9 49.9 50.3 

Mile Marker 14 New Access Intersection 1 O.S 50.5 50.6 51.0 53.7 Newly constructed intersection, no street name shown 
New Access Intersection 1 New Access Intersection 2 0.7 50.6 53.0 50.9 58.3 End at about mile marker 12.5. Newly constructed intersection, no name 

I 
Eastbound is to Maalea 
Westbound is towards lahaina - ..... ... _-_.- I I 

Travel runs made 10/27 -10/28 
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TABLE 2 
Generalized Annual Average Daily Volumes for Florida's 

Areas Transitioning into Urbanized Areas OR 
Areas Over 5,000 Not In Urbanized Areas' 10/4/10 

Lanes 

2 

4 

6 

Lanes 

2 

4 

6 

Lanes 

2 

4 

6 

STATE SIGNALIZED ARTERIALS 
Class I (>0.00 to 1.99 signalized intersections per mile) 

Median B C D E 
Undivided 8,900 14,100 15,200 *** 
Divided 26,900 32,100 33,800 *** 
Divided 41,500 48,600 51,000 *** 

Class II (2.00 to 4.50 signalized intersections per mile) 
Median B C D E 
Undivided ** 9,400 13,700 14,700 
Divided ** 22,700 30,000 31,700 
Divided ** 35,700 45,400 47,800 

Class III (more than 4.5 signalized intersections per mile) 

Median BCD E 
Undivided ** 4,700 10,700 13,400 
Divided ** 11,500 25,500 28,900 
Divided ** 18,000 39,800 43,900 

Non·State Signalized Roadway Adjustments 
(Alter corresponding state volumes by the indicated percent.) 

Major CitylCounty Roadways . 10% 
Other Signalized Roadways ·35% 

State & Non·State Signalized Roadway Adjustments 
(Alter corresponding volume by the indicated percent.) 

DividedlUndivided & Turn Lane Adjustments 
Exclusive Exclusive Adjustment 

Lanes Median Left Lanes Right Lanes Factors 

2 Divided Yes No +5% 
2 Undivided No No -20% 

Multi 

Multi 
Undivided 

Undivided 

Yes 
No 

No 
No 
Yes 

One·Way Facility Adjustment 

-5% 
·25% 
+5% 

Multiply the corresponding two¥directional volumes in this table by 0.6. 

FREEWAYS 
Lanes B C D E 

4 42,600 57,600 68,700 73,600 
6 63,900 86,600 103,300 113,700 
8 85,200 115,600 137,600 153,700 
10 106,400 145,600 172,400 192,800 

Freeway Adjustments 
Auxiliary Ramp 

Lanes Metering 
+ 20,000 +5% 

UNINTERRUPTED FLOW mGHW AYS 
Lanes Median B C D E 

2 Undivided 8,000 15,100 21,100 26,800 
4 Divided 31,400 45,400 58,800 66,600 
6 Divided 47,200 68,100 88,200 100,000 

Uninterrupted Flow Higbway Adjustments 
Lanes 

2 
Multi 
Multi 

Median Exclusive left lanes Adjustment factors 
Divided Yes +5% 

-5% Undivided 
Undivided 

Yes 
No -25% 

26,800 X 1.05 - 28,140 
BICYCLE MODE' 

(Multiply motorized vehicle volumes shown below by number of directional 
roadway lanes to determine two-way maximum service volumes. 

Paved Shoulderl 
Bicycle Lane 

Coverage 

0-49% 
50-84% 

85-100% 

B 
** 

2,200 
4,100 

C 
2,800 
3,400 

>4,100 

D 
7,300 

13,100 
*** 

PEDESTRIAN MODE' 

E 
>7,300 

>13,100 
*** 

(Multiply motorized vehicle volumes shown below by number of directional 
roadway lanes to detennine two-way maximum service volumes.) 

Sidewalk Coverage 

0-49% 

50-84% 

85-100% 

B 
** 
** 
** 

c 
** 
** 

11,400 

D 
5,000 

11,300 
18,800 

E 
14,400 
18,800 

> 18,800 

, Values shown are presented as tv.·o-way annual average daily volumes for levels of service and are for the automobile/truck modes unle~s specifically stated. Although presented as daily 
volumes. they acmally represent peak hour direction conditions with applicable K and D factors applied. This table does not constinue 11 standard and should be used only for general 
planning applications. The computer models from which this table is derived should be used for more specific planning applications. The table and deriving computer models ~hould not 
be used for corridor or intersection design, where more refined techniques exi~L Calculations are based on planning applications of the Highway Capacity ManuaL Bieych: LOS Model, 
Pedestrian LOS Model and Tran~it Capacity and Quality of Service Manual, respectively lor the automobile/truck, bicycle, pedestrian and bus modes. 

1 Level of service for the bicycle and pedestrian modes in this table is based on number of motorized vehicles, not number of 
bicyc lists or pedestrians using the facility. 

** Cannot be achieved using table input value defaUlts. 

n* Not applicable for that level of service letter grade. For the automobile mode. volumes greater than level of service D 
become F because intersection capacities have been reached. For the bicycle mode, the level of service letter grade (including 
F) is nol achievable because there is no maximum vehicle volume threshold using table input value defaults. 

Source: 
Florida Department of Transportation 
Systems Planning Office 
605 Suwannee Street, MS 19 
Tallahassee, FL 32399-0450 

www.dot.stat!!.n.usiplanning!systems.!s111:.1 0::;/ de fau 11. sh ml 2009 fOOT QUALITY/LEVEL Of SERVICE HANDBOOK 
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Section 1 

Introduction 
1.1 Olowalu Town Master Plan 
The Olowalu Town Master Plan is proposing to re-establish the once thriving village of Olowalu, located 
on the west side of the island of Maui. The subject property encompasses the lower coastal reaches of 
Olowalu ahupuaa; between the base of the south-west facing slopes of West Maui Mountains and the 
shoreline of Olowalu. Olowalu Town will be a small-scale and mixed-use community designed to be a 
pedestrian-friendly community which will allow residents to live within walking distance of corner stores, 
schools, parks, employment opportunities, community centers, beaches, and social and civic resources, 
ultimately reducing reliance on automobiles. The Master Plan is guided by values and principles of 
sustainability by balancing the needs of Maui's growing population; yet maintaining and respecting our 
cultural, historical and natural resources. 

At final build-out, Olowalu Town will consists of approximately 1,500 residential dwelling units to be built 
concurrent with appropriate infrastructure in phases spread out over a period of approximately 10 years. 
There will be a wide variety of single-family and multi-family dwelling types, including houses, 
apartments, live-work units, cottages, rural homes and farmsteads, to be offered at a Wide-range of 
income levels, including both rental and fee-ownership. A substantial portion of the homes are planned 
for much-needed affordable housing and senior living. 

The design of Olowalu Town incorporates smart growth and sustainable land use principles of New 
Urbanism. As a result, Olowalu Town's spatial layout of land uses, varying density, connective 
transportation, parks/greenways, civic/social facilities, housing, employment and other land uses are 
balanced to create a mixed-use community. Neighborhood town centers provide economic sustainability 
with a range of business and employment opportunities. Olowalu Town is also designed to meet the 
certification requirements of Leadership in Energy and Environmental Design for Neighborhood 
Development (LEED ND). As such, the Master Plan will be built using strategies aimed at improving 
performance in regards to energy savings, water efficiency, reducing C02 emissions, improved indoor 
environmental quality, and stewardship of resources and sensitivity to their impacts. 

Olowalu Town's proposed infrastructure improvements will be constructed concurrently with the project 
and will incorporate innovative, efficient, and sustainable technology to minimize adverse impacts upon 
the natural environment. Olowalu Town's Transportation system includes the relocation of the existing 
high speed/high volume Honoapiilani highway away from coastal resources to a new mauka alignment, 
which will be designed to accommodate mass transit or light rail, if needed in future. The existing 
highway corridor with monkey-pod trees will be preserved and converted to low speed/low volume 
coastal roadway. The project includes an internal roadway network, as well as, an assortment of 
interconnected greenways and bikeways links community and supports overall well-being and health of 
reSidents; reducing dependency on automobiles. 

Additionally, other infrastructure system improvements will require an expansion of both the existing 
potable and non-potable water system, the likely addition of a second ground water well to supplement 
the existing well; and an extensive drainage system to capture storm-water runoff. 
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1.2 Olowalu Town Wastewater Management Planning 
The residents and businesses at Olowalu Town will generate wastewater that will be managed in an 
environmentally-responsible manner. Olowalu Town's location adjacent to one of the most significant, 
accessible coral reef systems on the island of Maui dictates that a conservative, reliable, and 
appropriate wastewater management system be implemented. Wastewater typically contains nutrients 
that can either be an asset or a liability, depending on how the wastewater is managed. There is a 
growing concern on Maui that nutrients from all sources (including cesspools, septic tank systems, 
injection wells, agricultural runoff, and stormwater runoff) may have deleterious effects on near-shore 
reef systems. When the effects of global warming, invasive species and overfishing are added into the 
environmental scenario there are legitimate concerns for the continued health and well-being of the 
island's coral reef resources. The combination of all of the environmental stressors put coral reefs at 
risk of degradation. The Olowalu Town wastewater management plan has been developed with these 
concerns at the forefront, and effectively and appropriately establishes a system for responsible 
management of the community's wastewater. 

The following goals were established when developing the Olowalu Town wastewater management plan: 

• Do not rely on injection wells for effluent disposal purposes. 
• Provide for a high degree of water recycling to make the best use of water resources. 
• Incorporate nutrient removal technology to protect the environment. 
• Incorporate natural treatment systems where feasible and appropriate. 
• Use conservative planning assumptions to ensure a high factor of safety. 
• Meet or exceed all regulatory requirements. 

1.3 Water Recycling 
Recycled water is highly treated wastewater that is suitable for non-potable uses like landscape 
irrigation. Recycled water production, distribution and use are regulated by the State of Hawaii 
Department of Health to protect public health and the environment. Recycled water is distributed for use 

through pipes that are completely separate from the potable water supply system. The recycled water 
piping and appurtenances are colored purple to clearly indicate that they are part of a recycled water 
system. 

The Olowalu Town community will have a state-of-the-art wastewater treatment system that will produce 
recycled water that meets or exceeds the most stringent State water recycling requirements. The 
recycled water that is produced will be used to irrigate parks, school fields, highway landscaping, and 
agricultural fieldS. During the course of a typical year 90 percent or more of the Olowalu Town's 
wastewater is expected to be recycled for irrigation purposes, and during eight months of the typical year 
(March through October) it is antiCipated that all of the community's wastewater will be recycled. 

1.4 Integrated Water Resources Management 
The Olowalu Town wastewater management system will be part of the integrated water resources system 
that will meet the needs of the community. The integrated water resources system includes: 

• Potable groundwater resources 
• Non-potable groundwater resources 
• Surface water resource 
• Recycled water resource 

These four water resources will meet the water supply needs of the community, through three separate 
distribution systems: potable, non-potable, and recycled water. Therefore, the wastewater management 
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system is designed to use the community's wastewater as an integral part of the community's overall 
water supply portfolio. 

1.5 Nutrient Management 
The nutrients found in wastewater can either be an asset or a liability, depending on how they are 
managed. Living things need nutrients to grow. Nutrients can be an asset when they are present in 
recycled water that is used for irrigation purposes, because the nutrients act as fertilizer for the 
vegetation that is being irrigated and reduce or eliminate the need for chemical fertilization. Nutrients 
can be a liability if they are released into an aquatic environment, because they can support the growth 
of excessive amounts of algae, causing deleterious effects. 

The Olowalu Town wastewater management system has been designed to use wastewater nutrients 
where they will be an asset, while also reducing the nutrient concentrations as needed to prevent them 
from being an environmental liability. The wastewater management system includes: 

• Biological nutrient removal in the wastewater treatment plant to reduce nutrient concentrations 
in the recycled water to a level where the recycled water will meet all or most of the fertilizer 
needs of the irrigated vegetation. 

• Natural treatment systems to provide additional polishing treatment of any excess recycled water 
that requires disposal. 

1.6 Natural Treatment Systems 
The Olowalu Town wastewater management system will include two natural treatment systems designed 
to protect the environment by providing additional treatment benefits in the process of disposing of 
excess recycled water. Natural wastewater treatment systems are processes that depend primarily on 
natural components (e.g., vegetation, soil, etc.) to achieve the intended results, rather than energy-
intensive mechanical equipment. The natural treatment systems include a constructed wetland and a 
soil aquifer treatment system. 

The constructed wetland will provide additional polishing treatment benefits of excess recycled water 
while also creating bird habitat and a public amenity. Constructed wetlands are treatment systems 
based on emergent aquatic vegetation like reeds, rushes, and bulrush. Recycled water will be treated as 
it flows through the Olowalu Town constructed wetland. The polishing treatment benefits that can be 
realized in constructed wetlands include reduction of nutrients, trace heavy metals, and trace organic 
compounds prior to disposal. Constructed wetlands can be designed with open water areas designed to 
attract birds. The Olowalu Town residents will also be attracted to the constructed wetland by the 
walking paths around the system designed to allow them to view the wildlife. Figure 1-1 is a photo of a 
constructed wetland in Arcata, California. 

A soil aquifer treatment system will be used to dispose of excess recycled water after it has received the 
additional treatment benefits that the constructed wetland will provide. The soil aquifer treatment 
system will consist of several shallow basins with earth or sand bottoms. During most months of the 
year the basins will be dry, but during wet winter months there may be excess recycled water that will 
flow to the soil aquifer treatment system. Additional treatment benefits - including reduction of 
nutrients, trace heavy metals, and trace organic compounds - will be realized as the applied water 
percolates through the media in the bottom of the basins. 
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Figure 1-1. A Constructed Wetland for Wastewater Treatment 

1.7 Report Organization 
This report presents the wastewater management system planned for Olowalu Town. Section 2 presents 
wastewater flow and load projections for the community. Section 3 provides an overview of the 
proposed wastewater management system. The proposed wastewater treatment plant is described in 
Section 4. Section 5 provides important general background information on water recycling. while 
Section 6 provides specific water recycling analysis results for the Olowalu Town community. Section 7 
outlines the management system that will be put into place to ensure water recycling program success. 
Section 8 outlines the natural treatment systems that will be used to treat and dispose of excess 
recycled water, and Section 9 provides overall conclusions. 
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Section 2 

Wastewater Flow and Load 
Projections 
This section contains projections of the anticipated wastewater flow and loads for the Olowalu Town 
development. 

2.1 Basis of Flow Projections 
Wastewater flow projections were developed using County of Maui Standards (County of Maui 
Wastewater Reclamation Division, February 2, 2006). The flow standards are conservative, and 
experience has shown that actual wastewater flows are generally lower than the standards suggest. 
However, because wastewater treatment incorporates biological treatment processes that are subject to 
upset if overloaded, the use of conservative flow estimates is appropriate. 

Table 2-1 summarizes the unit flows applicable to the Olowalu Town development. 

~ Wastewater transmission lines laid above the ground water table 

2.2 Development Characteristics 
The development plans call for a maximum of 1,500 residential units. The split between single family 
residential and multifamily residential will be determined by market conditions at the time of 
development, within the ranges established in the Environmental Impact Statement (EIS). In the interest 
of conservatism, the housing portfolio that results in the greatest wastewater flow (e.g., maximum 
number of single family residences) was used for wastewater management planning purposes, as shown 
in Table 2-2. 
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Description 

Single family residential 

Multi-family residential 

Commercial, retail, business 

Value 

920 units 

580 units 

300,000 square feet 

2.3 Average Dry Weather Flow Projections 
The average dry weather wastewater flow projections at build out are summarized in Table 2-3. 

Source 
Residential 

Commercial, retail, business 

Infiltration/inflow 

Total 

Row (gpd) 

470,000 

23,000 

32,000 

525,000 

Figure 2-1 presents the projected increase of the average dry weather wastewater flow over time, 
assuming a lO-year, constant rate buildout period. 
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Figure 2-1. Olowalu Town Projected Average Dry Weather Wastewater Flow 

2.4 Peak Flow Projections 
In addition to average flows, peak day and hour flows are also important for wastewater planning and 
design purposes. 

The peak day dry weather flow was obtained through application of an industry-accepted, published 
peaking factor. For Olowalu Town, a peak day dry weather peaking factor of 2.5 is appropriate (Crites 
and Tchobanoglous, 1998). 

The peak hour dry weather flow peaking factor of the development is obtained using the Babbitt 
equation, as required by the County of Maui wastewater flow standards (County of Maui Wastewater 
Reclamation Division, February 2,2006). The Babbitt equation is: 

5 
MF=--,-;-p-

Where: MF = Maximum flow peaking factor 

p = Population, in thousands 

The County of Maui wastewater flow standards (County of Maui Wastewater Reclamation Division, 
February 2, 2006) dry and wet weather infiltration/inflow allowances were then added to obtain the 
peak flow projections. The peak flow projections are summarized in Table 2-4. 
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Description 

Peak day dry weather 

Peak hour dry weather 

Peak day wet weather 

Peak hour wet weather 

2.5 Wastewater Characteristics 

Row 
(million gailons per day) 

1.26 

1.72 

2.01 

2.46 

Section 2 

Estimates of the strength of the wastewater entering the WWTP (influent) is important for liquid and 
solids treatment process design of the WWTP. Important characteristics include the concentration of 5-
day biochemical oxygen demand (BOD5), total suspended solids (TSS), and total nitrogen (TN). BOD5 and 
TSS are measures of the organic strength of the wastewater. TN is a measure of the nutrient content of 
the wastewater, and is important for effluent management planning purposes. Table 2-5 presents the 
influent characteristics assumptions. 

TSS 

TN 

2.6 Summary of Flows and Loads 

350 

60 

Table 2-6 provides a summary of the flows and loads used for planning purposes. 

Row Condition 

Average day dry weather 
............ "- ...• , ........................................ . 

Peak day dry weather 880 3,690 3,690 

Peak hour dry weather 1.72 1,190 

Peak hourwet weather 2.46 1,710 
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Section 3 

Olowalu Town Wastewater 
Management System Overview 
3.1 Planning Goals 
The following goals were used when developing the Olowalu Town wastewater management plan: 

• Do not rely on injection wells for effluent disposal purposes. 
• Provide for a high degree of water recycling to make the best use of water resources. 
• Incorporate nutrient removal technology to protect the environment. 
• Incorporate natural treatment systems where feasible and appropriate. 
• Use conservative planning assumptions to ensure a high factor of safety. 
• Meet or exceed all regulatory requirements. 

3.2 Wastewater Management System Overview 
Figure 3-1 is a schematic of the proposed Olowalu Town wastewater management system. 

Wastewater generated by Olowalu Town will be collected and pumped to a WWTP, where the wastewater 
will be treated to State of Hawaii R-l recycled water standards and TN reduced to less than 10 mglL. 
The R-l water will be pumped to a storage tank for irrigation use. Supplemental groundwater will be 
added to the storage tank when the R-l recycled water supply is insufficient to meet the irrigation 
demands of the users. 

During wet weather periods there may be excess recycled water that will require disposal. Excess 
recycled water will receive additional treatment in a constructed wetland, reducing the TN concentration 
below 5 mglL. After the excess recycled water passes through the wetland, it will be flow to a soil 
aquifer treatment (SAT) system for disposal. 

Each element of the wastewater management system is described in more detail in subsequent 
sections. Figure 3-2 shows the preliminary locations for the facilities. 

3.3 Wastewater System Ownership and Operation 
The wastewater system will be owned and operated by a private utility company, regulated by the State 
of Hawaii Public Utilities Commission and the State of Hawaii Department of Health (DOH). 
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Figure 3-1. Schematic of Olowalu Town Wastewater Management System 
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Section 4 

Wastewater Treatment Plant 
A wastewater treatment plant will be constructed within Olowalu Town to meet the needs of the 
community, as described in this section. The proposed WINTP location was shown in Figure 3·2. 

4.1 Treatment Objectives 
The wastewater treatment plant will be designed to provide a high level of treatment. The two treatment 
objectives are: 

1. Produce recycled water that meets or exceeds State of Hawaii R·l recycled water standards. R·l 
water is treated effluent that is at all times: 

Oxidized, 
• Filtered, and 
• Disinfected to median fecal coliform density less than 2.2 per 100 mL 

2. Reduce TN concentrations to 10 mg/L or less to protect the environment. 

4.2 Wastewater Treatment Processes 
A number of wastewater treatment processes were considered for Olowalu Town, including: 

Membrane bioreactor (MBR) with biological nutrient removal (BNR) 
BNR activated sludge followed by coagulation and filtration 
Recirculating gravel filters 
Biotextile filters 
Vertical flow wetlands 

The discussion that follows assumes that a MBR facility is constructed; however, other processes may be 
incorporated during the design process that can meet the treatment objectives. Figure 4·1 is a 
conceptual site plan for the WINTP. Each WINTP element is discussed below. 
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Figure 4·1 Conceptual Wastewater Treatment Plant Site Plan 
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4.3 Liquid Treatment 
The liquid treatment processes are described below. 

4.3.1 Headworks 

Raw wastewater will enter the WWTP at the head works, where it will receive preliminary 
treatment, including: 

Influent flow measurement: Continuous influent flow measurement using a Parshall 
flume, magnetic flow meter, or another suitable device. 

Influent sampling: A refrigerated automatic sampler will be provided to allow flow-paced 
influent composite or discrete sampling. 

Coarse screening: Coarse screening to remove large debris. 

Fine screening: Fine screening to remove hair and other small debris that can foul the 
downstream MBR process. 

Grit removal: Grit removal to inorganic particles (e.g., sand, coffee grounds, etc.) that 
can cause premature wear of downstream equipment. 

The headworks will be enclosed to facilitate foul air collection. Screenings and grit will be 
disposed at the Central Maui Landfill. 

4.3.2 Equalization Basins 

Aerated basins will be provided to equalize the flow rate through the downstream processes. 

4.3.3 Membrane Bioreactor 

The membrane bioreactor will provide secondary, tertiary, and BNR treatment functions. The 
MBR process consists of tanks with aerobic and anoxic zones to facilitate biological nutrient 
removal. Naturally-occurring microorganisms oxidize carbonaceous matter and provide 
nitrification and denitrification functions. The clean water is separated from the treatment 
biomass (activated sludge) using microfiltration membranes. The effluent from the MBR process 
will contain 10 mg/L of TN or less and will have turbidity less than 2.0 nephelometric turbidity 
units (NTU). Effluent turbidity levels will be continuously monitored to comply with DOH 
requirements, and if turbidity rises above regulatory limits the effluent will be automatically 
diverted to the emergency storage basin and an alarm condition will alert the WWTP operators. 

4.3.4 UV Disinfection 

The treated effluent will be disinfected using UV light. The water will flow through a channel 
containing UV light bulbs. The UV dose will be sufficient to reduce the median fecal coliform 
density to less than 2.2 per 100 mL. The UV intensity will be continuously monitored to comply 
with DOH requirements, and if the UV dose decreases below required levels the effluent will be 
automatically diverted to the emergency storage basin and an alarm condition will alert the 
WWTP operators. 

After the water has passed through the disinfection process it will meet the R-l recycled water 
standards and will contain 10 mg/L or less of TN. 

4.3.5 Effluent Pump Station 

An effluent pump station will be used to transport the R-l water to the storage tank. The pump 
station will include and effluent flow meter and refrigerated composite sampler. 

Brown"",Caldwell 4-3 



Olowatu Town Wastevvater Management Plan Section 4 

4.3.6 Emergency Storage Basin 
A lined open basin will be provided to store water that does not meet R-l water recycling 
specifications. Water that enters the emergency storage basin will be pumped back to the 
treatment process for reprocessing after the deficient treatment condition(s) have been 
corrected. 

4.4 Solids Treatment 
Treatment of the residual solids is described below. 

4.4.1 Aerobic Digester 
Waste solids from the MBR process will be pumped to an aerobic digester, where the solids will receive 
additional aerobic stabilization and will be thickened via periodic settling and decanting. The solids 
residence time in the aerobic digester will be 20 days or greater. 

4.4.2 Solids Dewatering 
The aerobically digested solids will be mechanically dewatered using centrifuges, belt filter presses, 
screw presses, or other suitable dewatering technology. The dewatered solids will be hauled by truck to 
the Central Maui Landfill for co-composting with green waste. 

4.5 Ancillary Systems 
Ancillary systems are described below. 

4.5.1 Operations Building 
The WWTP will include an operations building to provide employee work space, restrooms, a small 
process control laboratory, and an electrical equipment room. The solids dewatering system and 
emergency generator will likely be located in the operations building. 

4.5.2 Control System 
A supervisory control and data acquisition (SCADA) system will be provided to control the WWTP 
processes and alert the WWTP operators when an alarm condition occurs. 

4.5.3 Emergency Power 
An emergency generator will be included to power the WWTP processes in the event of a power failure. 

4.5.4 Plant Drain Pump Station 
The process tank drains, operations building sewer, and emergency storage basin will be connected to 
the plant drain pump station that will pump the liquids to the headworks for treatment. 

4.5.5 Utility Water Pump Station 
A utility water pump station will be provided to deliver R-l water for in-plant uses like foam sprays, grit 
and screenings washers, and landscape irrigation. 

4.6 Other Considerations 
Other important considerations for wastewater treatment plants include odor control, drainage and flood 
protection, tsunami protection, and visual mitigation. 
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4.6.1 Odor Control 
Wastewater treatment plants can be a source of nuisance odors to the surrounding community if not 
properly designed and/or operated. Not all processes with a wastewater treatment plant generate 
odors; nuisance odors are most commonly aSSOCiated with anaerobic (without oxygen) conditions and 
with residual solids processing. 

The headworks is commonly an odorous process area at wastewater treatment plants because incoming 
raw wastewater can be anaerobic and the screening and grit removal processes involve solids 
processing. The Olowalu Town wastewater treatment plant headworks will be enclosed to facilitate foul 
odor collection. The air removed from the building will be treated in an odor control biofilter (or similar 
process). Biofilters consist of an engineered bed of compost with distribution piping. The foul air is 
treated as it flows through the compost media. Biofilters are capable of removing hydrogen sulfide (H2S) 
and a wide variety of other odorous compounds from the air. 

The liquid treatment processes within the wastewater treatment plant will not be a source of nuisance 
odors because the process tanks will be aerated to maintain dissolved oxygen concentrations at 
approximately 2.0 mgjL or greater at all times. Waste solids will be pumped to an aerobic digester for 
stabilization. The dissolved oxygen concentration in the aerobic digester will be maintained at 2.0 mgjL 
or greater at all times by aeration. The WWTP will include at least one redundant blower for each 
aeration system to ensure that aeration air can be provided at all times. 

The sOlids dewatering process is another potential source of odors. The dewatering equipment will be 
enclosed in a room to facilitate foul air collection. The foul air will be routed to a biofilter for treatment. 

4.6.2 Drainage and Flood Protection 
Stormwater originating mauka of the wastewater treatment plant parcel will be routed around or piped 
under the facility to preclude flooding. Stormwater originating on the wastewater treatment plant parcel 
will be collected and held in an onsite retention basin or will be connected to the stormwater system that 
is developed for the rest of the Olowalu Town development project. 

The tops of the wastewater treatment plant process tanks will set above the 100-year flood elevation to 
prevent stormwater from entering the tanks, in accordance with State regulations. 

4,6.3 Tsunami Protection 
The Olowalu Town wastewater treatment plant will be constructed outside of the tsunami inundation 
zone. 

4.6.4 Visual Mitigation 
The Olowalu Town wastewater treatment plant will be designed to mitigate visual impacts from the 
adjacent highway. The visual mitigation measures may include: 

• Installation of landscaping like trees and/or hedges 
• Visual mitigation berms or walls 
• Enclosing process equipment or tanks within structures that are architecturally-consistent with 

the community. 
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Water Recycling Background 
The Olowalu Town Wastewater Management System will incorporate a high level of water recycling. This 
section introduces recycled water concepts and State DOH recycled water requirements. 

5.1 Recycled Water Terminology 
The term "recycled water"' refers to treated wastewater that is suitable for beneficial use. The term 
"recycled water" is synonymous with the terms "reclaimed water" and "treated effluent." 

The terms "water recycling", "water reclamation", and "water reuse" all refer to the use of recycled water 
for appropriate beneficial purposes. The terms "recycled water" and "water recycling" will be used in this 
report from this point forward for consistency with general industry practice and DOH regulations. 

5.2 Types of Recycled Water 
DOH has developed regulations and guidelines to ensure the protection of public health and the 
environment when recycled water is used. DOH has established three classifications for recycled water 
within Hawaii, based on the level of treatment provided as summarized in Table 5-1. Recycled water 
meeting the R-1 requirements has received the highest level of treatment of the three categories. The 
water recycling assessment presented in this section is based on treatment of Olowalu Town wastewater 
to meet or exceed R-l recycled water standards. 

R-l ' Significant reduction in viral and bacterial pathogens • Filtered 

• Disinfected to median fecal coliform density less 
than 2.2 per 100 mL 

• Oxidized 
R·2 Disinfected secondary-23 recycled water , . Disinfected to median fecal coliform density less 

than 23 per 100 mL 

R·3 Undisinfected secondary recycled water • Oxidized 

5.3 Recycled Water Uses 
The acceptable uses for recycled water are directly linked to the amount of treatment the water has 
received; higher levels of treatment results in fewer restrictions on use. Acceptable uses for R-1 water 
are summarized in Table 5-2. 
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• Golf courses • Food, fodder, and fiber crops • Fire fighting from outdoor hydrants, fire • Toilet and urinal flushing in buildings with 

• Parks • Ornamental crops trucks, or aircraft dual water systems 

• Playgrounds • Pasture, including milking animals • Cooling saws while cutting pavement • Decorative fountains 

• School yards • Drinking water for animals (except dairy • Spray washing of electric insulators on • Restricted recreation impoundments 

Athletic fields animals) utility poles (non-body contact activities) 
• 

• Vineyards and orchards • High pressure water blasting to clean • Washing of parking lots and sidewalks 
• Road sides and medians surfaces • Street sweeping 
• Residential property (if managed by an • Commercial and public laundries 

irrigation supervisor) • Dustcontrol 
• Industrial cooling • Water jetting of pipelines during 
• Industrial process water construction 

• Fish hatchery basin supply • Earthwork 
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5.4 Regulatory Requirements 
The production and use of recycled water is regulated by the DOH. The DOH has established 
requirements applicable to facilities producing recycled water and for systems used to convey recycled 
water to points of use. In addition, the DOH has established requirements applicable to sites where 
recycled water is used. Applicable requirements are briefly summarized below. 

5.4.1 Recycled Water Production Requirements 
The DOH has established minimum requirements for wastewater treatment facilities that produce 
recycled water, as briefly summarized in Table 5-3. 

.~ !, 

Specific requirements are established for unit process design, including: 
• Chemical mixing 

Treatment process design Flocculation 

Permitting 

Monitoring and reporting 

Reliability 

• Filtration 
• Disinfection 

A pennit must be obtained from DOH to construct and operate a recycled water facility. The 
application process includes submittal of a basis of design report that describes the facility in detail. 

Process monitoring is required to demonstrate compliance with recycled water quality requirements. 
! Results must be periodically reported to DOH. 

; Requirements are established to ensure the reliability of the recycled water production facility, 
including: 

• Multiple process units are required to ensure continued operations when units are taken 
out of service for maintenance 

• Standby power is required to ensure continued operation If the primary power source fails 
• Emergency storage or disposal provisions must be provided to manage water that does not 

meet R-l standards 

Alanns Appropriate alann systems must be provided to alert the facility operators of abnonnal conditions, 
--~----~ --~-----~------------ --~-------- --,..------------
Source: DOH, May 15, 2002 

5.4.2 Recycled Water Distribution Requirements 
Recycled water is distributed in piping systems that are completely separate from potable water 
distribution piping systems. The DOH has established requirements for piping systems used to distribute 
recycled water to the pOints of use. The requirements are designed to reduce the risk of accidental 
cross-connection between potable and non-potable systems. The requirements are briefly summarized 
in Table 5-4. 
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Category 

Piping materials 

Separation distances 

Valve boxes 

Above ground 
appurtenances 

Supplemental water 
connections 

Hose bibs 

Source: DOH, May 15, 2002 

pm! II 
Summary of Requirements 

Pipes carrying recycled water are colored purple or are marked with purple identification tapes, 

Minimum horizontal and vertical separation distances between potable and non-potable distribution 
piping have been established. 

Valve boxes for recycled water distribution systems must be shaped and labeled differently from 
those for potable water distribution systems. 

Above-ground piping and appurtenances for recycled water distribution systems are colored purple 
or are clearly marked to differentiate them from potable water systems. 

An air gap must be provided where potable waterwill be used to supplement recycled water 
supplies. The air gap prevents recycled water from entering the potable water system. .....•.•................ --

Hose bibs are not allowed on recycled water systems. Quick couplers may be used on recycled water 
systems, but they must be of different design than those used on the potable water system, and 
appropriate signs must be provided. Hoses used with recycled water systems must be colored purple 
and will not be used with potable systems. 

5.4.3 Recycled Water Use Requirements 

DDH also regulates recycled water at the point of use. Table 5-5 provides a brief summary of some of the 
requirements. 

Category 

Permitting 

Irrigation 

Management 

Public education 

Employee training 

Vector control 

Summary of Requirements 

A pennit must be obtained from DOH to construct and operate a recycled water project; I.e., a site 
i where recycled water will be used. The application process includes submittal of report(s) that 
; describes the reuse area, systems, and procedures in detail. 

An irrigation plan must be submitted to DOH. The amount of irrigation water applied must be 
tailored to the needs of the vegetation. Runoff and ponding must be minimized. Recycled water 
spray must be kept away from drinking fountains and food preparation and eating areas. 

: A management plan must be submitted to DOH. The management plan delineates the 
responsibilities for operation and maintenance of the reuse system. The management plan includes 
designation of the recycled water user supervisor for the site. 

A public education plan must be prepared. The public education plan establishes how persons at 
the site will be informed of the use of recycled water, including appropriate signs, public information 
tours, etc. 

An employee training plan must be prepared. Employees must be trained in recycled water use 
procedures. 

If recycled water is to be stored in an impoundment or constructed wetland then a vector control plan 
must be prepared that addresses mosquito control measures. -------_. 
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Olowalu Town Recycled Water 
Irrigation Analysis 
The primary use of recycled water at Olowalu Town will be for irrigation purposes. This section provides a 
detailed analysis of irrigation with recycled water at Olowalu Town. 

6.1 Irrigation Needs Estimates 
Irrigation is the most common use for recycled water. Irrigation needs are a function of the site climate 
and the type of vegetation that is irrigated. Recycled water will be used to irrigate Olowalu Town park 
fields and landscape, school fields and landscape, streetscapes, and agricultural lots. The vegetation for 
these areas will consist largely of native plants, turf and ornamental plantings. Vegetation uses water to 
survive and grow, through a process called "evapotranspiration". Irrigation water must be applied to 
meet the evapotranspiration rate of the vegetation, minus any precipitation. During wet years less 
irrigation water is required, compared to average or dry years. Average and wet year irrigation needs are 
developed below. 

6.1.1 Average Year Irrigation Needs 
Table 6-1 presents the estimated Olowalu Town irrigation needs during an average precipitation year. 
Evapotranspiration estimates are developed by applying appropriate coefficients to pan evaporation 
data obtained from weather stations. The irrigation need for a given month is the estimated 
evapotranspiration minus the precipitation, multiplied by appropriate factors to account for irrigation 
distribution efficiency and the need to slightly over-irrigate to leach applied salts below the root zone of 
the crop. 
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Evapotranspiration c Estimated Irrigation Needs' 
(inches) (inches) (gpd/acre) 

January 3.16 5.95 5.36 3.02 1,927 

February 1.86 5.95 5.36 4.81 3,867 
- .,~~, ----~ --- ----

March 1.40 6.80 6.12 6.49 4,866 

April 0.54 6.80 6.12 7.67 6,098 

May 0.35 8.50 7.65 10.0 7,768 

June 0.03 7.65 6.89 9.43 7.579 

July 0.05 8.50 7.65 10.5 8,129 

August 0.08 8.50 7.65 10.4 8,093 

September 0.15 7.65 6.89 9.26 7,430 

October 0.81 6.80 6.12 7.30 5,576 

November 1.43 5.95 5.36 5.40 4,144 

December 2.40 5.10 4.59 3.01 2,023 

Totals 12.26 84.15 75.74 87.28 77,824 

D Source: NOAA, April 2005. Station 296.1, Olowalu. Period of recare! 1971·2000. 
~I Source: Engotl and Vana. 2007. 

c Assumes pan coefficient ~ 1.0 and crop coefficient == 0.90 to represent a mixture of park landscape and agricultural crops. 

" Assumes irrigation efficiency == 80 percent and leaching fraction == 10 percent. 

Figure 6-1 presents the data from Table 6-1 in graphical form. The figure shows that peak irrigation 
needs occur during the dry summer months, and significantly less irrigation is required during the wet 
winter months. 
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Figure 6 M 1. Average Year Irrigation Demand 

6.1.2 Wet Year Irrigation Needs 
Less irrigation water is required during years with above·average precipitation. Statistics are used to 
evaluate the probability of high precipitation occurring in a given year. For purposes of this water 
recycling analysis, a wet year will be defined as having a 5 percent probability of occurring during a given 
year. This can also be called "20·year" annual preCipitation, because the probability of occurrence in 
any given year is one in twenty. Table 6·2 provides an estimate of the 20·year annual precipitation for 
the site and estimates of the corresponding irrigation needs. 
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Month 
Estimated Irrigation Needs d 

(inches) (gpdjacre) 

Janual)' 6.43 5.95 5.36 0 0 

Februal)' 3.60 5.95 5.36 2.42 2.345 
.• 0.-.' . _______ 

March 2.77 6.80 6.12 4.61 4,037 

April 1.26 6.80 6.12 6.68 6,045 

May 0.99 8.50 7.65 9.16 8,025 

June 0.11 7.65 6.89 9.32 8,435 

July 0.13 8.50 7.65 10.3 9,057 

August 0.23 8.50 7.65 10.2 8,942 

September 0.40 7.65 6.89 8.92 8,070 

October 2.16 6.80 6.12 5.45 4,771 

November 3.07 5.95 5.36 3.15 2,848 

December 5.61 5.10 4.59 0 0 

Totals 26.74 84.15 75.74 70.25 62,576 

~ Source: NOAA, April 2005. Station 296.1, Olowalu. Period of record 1971·2000. 
b Source: Engott and Vana. 2007. 

" Assumes pan coefficient '" 1.0 and crop coefficient'" 0.90 to represent a mixture of park landscape and agricultural crops. 

a Assumes irrigation efficiency'" 80 percen! and leaching fraction'" 10 percent. 

Figure 6-2 presents the data from Table 6-2 in graphical form. Note that during the month of January 
there is no need to apply irrigation water, because the amount of precipitation exceeds the 
evapotranspiration needs of the vegetation. The implication is that during periods of wet weather there 
can be little or no demand for recycled water, and the recycled water that is produced during those 
periods must be disposed of in some manner. The Olowalu Town wastewater management system 
includes natural treatment systems (described in Section 8) to provide an environmentally sound 
method for disposing of excess recycled water. 
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Figure 6-2. Wet Year (1 in 20) Irrigation Needs 

6.2 Olowalu Town Irrigated Acreage 
Irrigation will be the primary use for the R-l recycled water at Olowalu Town. Olowalu Town will include 
ample green areas. Figure 3-2 showed the parcels that have preliminarily identified as users of the R-l 
recycled water. The parcels include parks and open space, public areas, agricultural lots, and the 
highway right-of-way. 

Table 6-3 summarizes the gross and net acreage by land use where recycled water will be used. Figure 
6-3 provides a graphical presentation of the percentage of anticipated recycled water use by land use 
designation. 

Park/Open Space 

Civic/Public/ Quasi- Pu blic 

Agricultural 

Highway Right of Way 

TOTALS 

71 45 

19 7 

36 27 

50 25 

176 104 
---------------------------------------- ------
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Figure 6-3. Recycled Water Use Areas 

6.3 Recycled Water Supply and Demand Analysis 
Evaluations were prepared to compare the supply and demand patterns for recycled water at Olowalu 
Town throughout a year with average precipitation and throughout a wet (1 in 20) year of precipitation to 
assess the annual needs for supplemental water and volume of excess recycled water that will be 
expected. 

6.3.1 Average Precipitation Year Supply and Demand 
The evaluation results for the average precipitation year are presented graphically in Figure 6-4. The 
horizontal purple line indicates the quantity of recycled water that is expected to be produced throughout 
the year, while the green line shows the irrigation water demand for a net 104 irrigated acres. 

The graph shows that from March through October of an average precipitation year the supply of 
recycled water is expected to be less than the demand, and the addition of supplemental water will be 
required to meet the irrigation demand. In the wetter winter months of November through February, 
there is decreased irrigation demand, and the there may be excess R-1 water will require disposal. The 
supply and demand analysis for the average precipitation year scenario indicates that over 90 percent of 
the annual recycled water production will be used, and only 10 percent will require disposal. 

During years that are drier than average the volume of excess R-1 water will be less than shown in the 
figure. Similarly, if the production of R-1 recycled water is less than the design flow rate (525,000 gpd) 
then there will be less excess R-1 water that requires disposal. The County wastewater standards tend 
to overestimate wastewater flow in the interest of conservatism, so the latter condition is likely, and 
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therefore greater than 90 percent of the R-l recycled water will likely be used over the course of an 
average or dry precipitation year. 
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Figure 6-4. Recycled Water Supply and Demand Analysis for Average Precipitation Year 

6.3.2 Wet Precipitation Year Supply and Demand 
A similar supply and demand analysis was completed for a wet preCipitation year. The overall trends are 
the same as for the average precipitation year; supplemental water is needed during the dry season, and 
there may be excess R-l water that will require disposal in the wet season. However, in a wet 
precipitation year the wet season irrigation demand is lower than during an average precipitation year 
because the precipitation is greater. This increases the amount of excess R-l water during the winter 
months that will require disposal. Supplemental water will continue to be required from April through 
September. and excess R-l water disposal occurs in October through March. The supply and demand 
analysis for the wet precipitation year scenario indicates that approximately 70 percent of the annual 
recycled water production will be used, and 30 percent will require disposal if R-l production is equal to 
525,000 gpd. 
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Figure 6-5. Recycled Water Supply and Demand Analysis for Wet Precipitation Year 

6.4 Nitrogen Loading Rates 
Recycled water typically contains higher nitrogen concentrations than ground or surface water. Nitrogen 
is a plant nutrient, and recycled water can provide some or all of the nitrogen required for vegetation to 
grow, reducing or eliminating the need to apply supplemental fertilization. The nutrient uptake by 
vegetation is a benefit of a water recycling approach for wastewater effluent management; nutrients are 
put to beneficial use rather than being discharged to the environment. 

The amount of nitrogen applied with the recycled water must be balanced with the nutrient uptake of the 
crop to avoid over-application of nitrogen. As described in Section 4, the Olowalu Town wastewater 
treatment plant will be designed to reduce the total nitrogen concentration in the R-l recycled water to 
10 mg/L or less. The average precipitation year supply and demand analysis shown in Figure 6-4 
indicates an application rate of 1.69 million gallons per acre of R-l recycled water can be expected 
during a typical year. The nitrogen loading rate from the recycled water containing 10 mg/L TN would be 
141Ibs/acre. Table 6-4 lists some typical crops and their corresponding nitrogen requirements. As 
shown in the table, the typical crop nitrogen fertilizer requirements exceed the anticipated nitrogen 
loading rate from the R-l recycled water application, and so application of supplemental nitrogen 
fertilizer may be required to obtain optimal growth, but the use of recycled water for irrigation purposes 
will not result in excess application of nitrogen. As outlined in the next section, recycled water irrigation 
supervisors will be trained in the proper use of recycled water, including nitrogen management so that 
excess supplemental nitrogen fertilizer is not applied. 
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Crop 

Bermuda grass turf 

Seashore paspalum turf 

Papaya 

Pineapple 

Banana 

Tomatoes 

Sweet pot::at::o.:e'=-_____ _ 
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Typical Nitrogen Fertilizer Requirements 
(Ib,/ acre/year) 
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Section 7 

Olowalu Town Recycled Water 
Management Program 
The following section describes the irrigation management program which shall be implemented at 
Olowalu Town to comply with the recycled water distribution and use requirements as discussed in 
Section 5. 

7.1 Program Framework 
The Olowalu Town recycled water program will be structured to assure the safe use of recycled water in 
compliance with DOH guidelines. The wastewater utility will designate a recycled water manager who will 
be responsible for the Olowalu Town recycled water system. In addition. each parcel which uses recycled 
water will be required to have a designated irrigation manager. Figure 7-1 illustrates the relationships 
between the DOH. recycled water manager, and irrigation supervisors. 

7.2 Recycled Water Manager 
The recycled water manager will oversee operation of the recycled water irrigation system at Olowalu 
Town. He or she will be responsible for ensuring that the DOH guidelines for recycled water distribution 
and use are adhered to. Key duties will include: 

• Monitoring recycled water use 
• Training irrigation supervisors 
• Inspecting new connections and modifications to the R-1 system 
• Reviewing site use plans 
• Cross-connection testing 
• Reporting program performance to DOH 
• Pu bl ic ed ucation 
• Records maintenance 

7.3 Irrigation Supervisors 
Every site where recycled water is used will have a designated irrigation supervisor. It is possible that 
multiple parcels may be supervised by a single irrigation supervisor (e.g" parks). The irrigation 
supervisors will be trained in the use of recycled water by the recycled water manager. Operation of the 
irrigation systems on individual sites will be accomplished by the irrigation supervisors or their 
employees. 
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Figure 7-1. Olowalu Town Irrigation Management Program Organization Chart 
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Section 8 

Excess Recycled Water Disposal 
The water recycling analysis (Section 6) showed that during the wet season there will be excess R-l 
water that will require disposal. This section presents the recycled water disposal components of the 
Olowalu Town wastewater management system, consisting of a constructed wetland followed by a soil 
aquifer treatment system. The disposal system will be sized to allow disposal of 100 percent of the peak 
day wet weather flow from the wastewater treatment plant, in the event of the rare extended wet 
weather period that reduces recycled water demand to zero. 

8.1 Constructed Wetland 
Constructed wetlands are engineered wastewater treatment systems that are based on the use of 
emergent wetland vegetation such as reeds, rushes, and bulrush. The Olowalu Town constructed 
wetland will be used to further improve the quality of the excess R-l recycled water prior to disposal. 

The type of constructed wetland discussed in this section is the free water surface system. In free water 
surface (FWS) wetlands, the emergent vegetation is flooded to a depth of 4 to 18 inches, as illustrated in 
Figure 8-1. The wastewater is treated as it flows through the wetland by naturally-occurring bacteria 
attached to the submerged vegetation, as well as by physical and chemical processes. Nitrification and 
denitrification are the responsible processes for nitrogen reduction. Denitrification performance can be 
excellent due to the presence of carbon from decaying plant litter and anoxic conditions (Crites, et. aI., 
2006). 

INFLUENT 

WETLAND 
VEGETATION 

-- SOIL 

LINER OR COMPACTED SOIL 
Figure 8-1. Schematic of Free Water Surface Wetland 

WATER LEVEL 
CONTROL 
STRUCTURE 

EFFLUENT 

The amount of treatment that occurs in a FWS wetland is a function of the hydraulic detention time and 
temperature. Nitrogen reduction via denitrification would be the treatment objective for the Olowalu 
Town application. The total nitrogen removal rate in a polishing wetland is dependant on the partitioning 
of the influent nitrogen species; better nitrification in the upstream wastewater treatment process will 
result in better total nitrogen removal in the wetland. The Olowalu Town wastewater treatment plant will 
be designed to produce a well-nitrified effluent, so denitrification performance of the wetland will be 
excellent. 
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If R-1 water is supplied to the wetland then there would be no need to restrict public access to the water 
system for public health reasons. FWS wetlands can be designed to provide effluent polishing while also 
providing habitat for native flora and fauna. Trails or paths can potentially be provided for public access. 
Figure 8-2 is a photo of a constructed wetland located in the State of Washington that provides polishing 
treatment and wildlife habitat. 

Figure 8-2. A Constructed Wetland for Polishing Treatment and Wildlife Habitat 

The wetland for Olowalu Town would have a surface area of approximately 2 acres. The wetland will be 
sufficient to reduce the nitrogen level of the recycled water from 10 mg/L to 5 mg/L or less prior to 
flowing to the soil aquifer treatment system. Figure 3-2 Showed the preliminary location of the 
constructed wetland. Table 8-1 lists some native Hawaiian plants that could potentially be used in the 
Olowalu Town constructed wetland. 

Brown.,.,Caldwell 8-2 



010walu Town Wastewater Management Plan Section 8 

Table 8·1. Potential Hawaiian Constructed Wetland Vegetation 

Hawaiian Name Common Name Scientific Name 
'Ae'ae Water hyssop Bacopa monnieri 
'Aka 'akai Softstem bulrush Schoenoplectus tabemaemontani 
Ahu 'awa Javanese flatsedge Cypellls javanlcus Houll 
Kaluha Alkali bulrush Schoenoplectus maritimus 
Makaloa Smooth flatsedge Cyperus laevigatus 
Mau'u 'ak! 'aki Tropical flmbl)' Rmbrlstylis cymosa 

Source: Pagen, et. al., 2008 

8.2 Soil Aquifer Treatment System 
Soil aquifer treatment is a natural treatment process whereby wastewater is treated as it infiltrates and 
percolates through a soil matrix to groundwater. The treatment mechanisms are physical, chemical, and 
biological. Treatment benefits can include nitrogen and phosphorus removal, heavy metal and trace 
organic removal, and removal of endocrine disrupting chemicals. The system consists of multiple basins 
constructed in porous soil. Excess recycled water that has received additional treatment in the 
constructed wetland would be intermittently dosed to the basins, resulting in saturated soil conditions 
followed by unsaturated (resting) conditions. The application periods are designed for specific treatment 
objectives, and can range from 1 day to 12 days depending on the climate, pretreatment, and treatment 
goals (Crites, et. aI., 2006). 

The Olowalu Town soil aquifer treatment system will consist of multiple basins at the location that was 
shown in Figure 3·2. The required total basin area has been preliminarily established at 4.7 acres, but 
geotechnical evaluations will be required during the design phase to establish the final system size. The 
basins will be dry for most of the year when recycled water demand exceeds supply. But during the wet 
winter months (November through February) highly treated excess recycled water from the constructed 
wetland will be discharged to the soil aquifer treatment system basins for disposal via percolation. 

Soil aquifer treatment systems are not injection wells. Injection wells are used to discharge fluids 
directly into the groundwater aquifer and do not provide the additional treatment benefits as the fluid 
flows from the surface to the groundwater aquifer. Soil aquifer treatment systems are a form of surface 
disposal, and additional treatment is provided as the discharged water percolates from the ground 
surface to the groundwater aquifer. 
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Section 9 

Conclusions 
The Olowalu Town wastewater management system will use innovative, efficient. and sustainable 
technology to minimize adverse impacts upon the natural environment. The wastewater that Olowalu 
Town residents and businesses will generate will be managed in an environmentally-responsible 
manner. Olowalu Town's location adjacent to a significant and accessible coral reef system dictates that 
a conservative, reliable, and appropriate wastewater management system be implemented. The 
Olowalu Town wastewater management plan has been developed with environmental concerns at the 
forefront, and effectively and appropriately establishes a system for responsible management of the 
community's wastewater. Conservative planning assumptions have been used to develop a wastewater 
management plan that will ensure a high factor of safety for protection of human health and the 
environment, and will meet or exceed all regulatory requirements. 

The proposed Olowalu Town wastewater management system will: 

• Not rely on injection wells for effluent disposal purposes. The small percentage of recycled 
water that requires disposal will be discharged to a soil aquifer treatment system after passing 
through the constructed wetland. The soil aquifer treatment system is a surface disposal system 
that allows additional treatment benefits as the discharged water percolates to the groundwater 
aquifer. 

• Provide for a high degree of water recycling to make the best use of water resources. The 
wastewater management system will be an important part of the integrated water resources 
system for the community. All of the Town's wastewater will be treated to the highest DOH water 
recycling standards to allow reuse for irrigation of parks, schools, public areas, agricultural land, 
and highway landscaping. In a typical year 90 percent or more of the town's wastewater will be 
recycled for irrigation purposes. 

• Incorporate nutrient removal technology to protect the environment. The Olowalu Town 
wastewater treatment plant will include biological nutrient removal processes to reduce total 
nitrogen concentrations to 10 mg/L or less. The constructed wetland will further reduce total 
nitrogen concentrations of excess R-1 recycled water to 5 mg/L or less prior to disposal. These 
two nutrient removal systems will provide a level of environmental protection that is unsurpassed 
in Hawaii. 

• Incorporate natural treatment systems where feasible and appropriate. Excess R-1 recycled 
water will receive additional treatment in a constructed wetland prior to disposal via the soil 
aquifer treatment system. Both of these system elements are natural wastewater treatment 
systems. The constructed wetland will provide wildlife habitat and will be a public amenity. 
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Section 10 

Limitations 
This document was prepared solely for Olowalu Town, LLC in accordance with professional standards at 
the time the services were performed and in accordance with the contract between Olowalu Town, LLC 
and Brown and Caldwell dated September 30,2010. This document is governed by the specific scope of 
work authorized by Olowalu Town, LLC; it is not intended to be relied upon by any other party except for 
regulatory authorities contemplated by the scope of work. We have relied on information or instructions 
provided by Olowalu Town, LLC and other parties and, unless otherwise expressly indicated, have made 
no independent investigation as to the validity, completeness, or accuracy of such information. 
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COUNTY OF MAUl 
DEPARTMENT OF PLANNING 

September 19, 2000 

Mr. Robert Horcajo 
Olowalu IEluB Associates, LLC 
173 Ho Oh.ma Street, Suite 201 
Kahului, Hawaii 96732 

Dear Mr. Horcajo: 

RE: Special Management Area (SMA) Use Permit for the Proposed 
Olowalu Subdivision at TMK: 4-8-003:5,10 (Por.), 41,42,43, 
50 (Por.). 63 (Por.). and 78 (Por.) and 4-8-004:11, 12, 13, 14, 
15. and 16 at Olowalu, MauL Hawaii (SM1990021) 

At its regular meeting on September 12, 2000, the Maui Planning Commission 
(Commission) conducted a public hearing on the above-referenced application. At the 
meeting, the Commission clarified the record as follows: 

1. Commissioner Star Medeiros who was a member of the Citizens 
Advisory Committee (CAC) for the West Maui Community Plan 
clarified the park designation and language. During the CAC's 
discussions on the park site at Olowalu, the reduction of 
50 percent of agriculture related to the reduction of sugar cane 
cultivation and not to other agricultural crops that could be grown 
on the site. As such, the 50 percent reduction of agriculture has 
occurred. Based on the language, the applicant is advised that a 
30-acre park should be reserved on the Camp Pecusa side of the 
makai lands in Olowalu. 

2. Commissioner Joe Bertram III requested that the applicant work 
with Maui Electric Company to encourage energy efficiency in the 
project and use of alternative energy options such as solar panels. 

The Commission, after due deliberation, voted to grant approval of the Special 
Management Area Use Permit, subject to the following conditions: 

STANDARD CONDITIONS: 

1. That construction of the proposed project shall be initiated by 
September 30, 2002. Initiation of construction shall be 
determined as construction of offsite improvements, issuance of 
a foundation permit and initiation of construction of the 
foundation, or issuance of a building permit and initiation of 
building construction, whichever occurs first. Failure to oomply 

250 SOUTH HIGH STREET. WAILUKU. MAUl. HAWAII 96793 
PLANNING DIVISION (608) 270·7735: ZONING DIVISION (608) 27Q.7253: FACSIMILE (808) Z70.7634 
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2. 

3. 

within this two (2) year period will automatically terminate this 
Special Management Area Use Permit unless a time extension is 
requested no later than ninety (90) days prior to the expiration of 
said two (2) year period. The Planning Director shall review and 
approve a time-extension request but may forward said request to 
the Maui Planning Commission for review and approval. 

That the construction of the project shall be completed within five 
(5) years after the date of its initiation. Failure to complete 
construction of this project will automatically terminate the subject 
Special Management Area Use Permit. A time extension shall be 
requested no later than ninety (90) days prior to the completion 
deadline. The Planning Director shall review and approve a time-
extension request but may forward said request to the Maui 
Planning Commission for review and approval. 

The permit holder or any aggrieved person may appeal to the Maui 
Planning Commission any action taken by the Planning Director on 
the subject permit no later than ten (10) days from the date the 
Director's action is reported to the Commission. 

4. That final construction shall be in accordance with preliminary 
subdivision plans included in the submittal received on 
November 9, 1999. 

5. 

6. 

7. 

That appropriate measures shall be taken during construction to 
mitigate the short-term impacts of the project relative to soil 
erosion from wind and water, ambient noise levels, and traffic 
disruptions. 

That the subject Special Managemen~ Area Use Permit shall not be 
transferred without prior written approval in accordance with 
Section 12-202-17(d) of the Special Management Area Rules of 
the Maui Planning Commission. However, in the event that a 
contested case hearing preceded issuance of said Special 
Management Area Use Permit, a public hearing shall be held upon 
due published notice, including actual written notice to the last 
known addresses of parties to said contested case and their 
counsel. 

That the applicant, its successors and permitted assigns shall 
exercise reasonable due care as to third parties with respect to all 
areas affected by subject Special Management Area Use Permit 
and shall procure at its own cost and expense, and shall maintain 
during the entire period of this Special Management Area Use 
Permit, a policy or policies of comprehensive liability insurance in 
the minimum amount of ONE MILLION AND NO/100 DOLLARS 
($1,000,000.00) naming the County of Maui as an additional 
named insured, insuring and defending the applicant and County 
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of Maui against any and all claims or demands for property 
damage, personal injury and/or death arising out of this permit, 
including, but not limited to: (1) claims from any accident In 
connection with the permitted use, or occasioned by any act or 
nuisance made or suffered in connection with the permitted use in 
the exercise by the applicant of said rights; and (2) all actions, 
suits, damages and claims by whomsoever brought or made by 
reason of the nonobservance or nonperformance of any of the 
terms and conditions of this permit. Proof of a policy naming 
County of Maul as an additional named insured shall be submitted 
to the Planning Department within ninety (90) calendar days from 
the date of transmittal of the decision and order. 

8. That full compliance with all applicable governmental requirements 
shall be rendered. 

9. That the applicant shall submit plans regarding the location of any 
construction-related structures such as, but not limited to trailers, 
sheds, equipment and storage areas and fencing to be used during 
the construction phase to the Maui Planning Department for 
review and approval. 

10. That the applicant shall submit to the Planning Department five (5) 
copies of a detailed report addressing Its oompliance with the 
conditions established with the subjeot Special Management Area 
Use Permit. A preliminary report shall be reviewed and approved 
by the Planning Department prior to issuance of a grading permit. 
A final compliance report shall be submitted thirty (30) days after 
the completion of the subdivision to the Planning Department for 
review and approval. 

11. That the applicant shall develop the property in substantial 
compliance with the representations made to the Commission in 
obtaining the Special Management Area Use Permit. Failure to so 
develop the property may result in the revocation of the permit. 

PROJECT SPECIFIC CONOITIONS: 

12. That the applicant shall be responsible for all required 
Infrastructural improvements including, but not limited to water 
source and system improvements for both domestic and fire 
protection, drainage improvements, traffic-related improvements, 
wastewater system improvements, and utility upgrades. Said 
Improvements shall be constructed concurrently with the 
development and shall be completed prior to final subdivision 
approval or bonded in accordance with Title 18, Maui County 
Code, relating to the subdivision ordinance. 
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13. That as represented by the applicant, an approximate 54-acre 
cultural reserve for historic and cultural preservation operated and 
managed by the Olowalu Cultural Reserve, a non-profit 
organization, shall be established in perpetuity to ensure 
preservation of historic and cultural resources, as well as to 
perpetuate the Hawaiian culture and continued access to Native 
Hawaiians to "gather", to perform religious practices, and to 
attend to their own kuleana. Access to the cultural reserve shall 
be open to the general public as a cultural reserve. Access for 
recreational purposes shall be as approved by the Olowalu Cultural 
Reserve (as amended). 

14. 

15. 

16. 

As represented by the applicant, the roadways for the proposed 
subdivisions shall be constructed in substantial compliance with 
the proposed greenway plan identified in the application. For each 
phase of development, final plans for the applicable increments of 
the approximate sixty (60) acres of greenways shall be submitted 
to the Maui Planning Department for review and approval. Said 
greenway areas shall be regularly maintained and access to the 
greenways shall be open to the general public for access and 
recreational purposes (as amended). 

That the applicant shall establish an irrigation system for the 
proposed agricultural subdivisions which addresses the supply, 
storage, and distribution of irrigation water to the proposed lots, 
and is secured in terms of permit acquisition, quality, quantity, 
availability, and year-round operations and maintenance. 
Documentation that the irrigation system has been established 
shall be submitted to the Maui Planning Department within ninety 
(90) days of construction of the subdivision. 

That the applicant shall prepare a dust- and erosion-control plan for 
review and approval by the Maul Planning Department to ensure 
that any fallow agricultural lands do not create future adverse dust 
and erosion impacts on the surrounding area. Said plan shall be 
reviewed and approved by the appropriate State of Hawaii 
agencies and implemented as soon as practicable by the applicant 
and Its assigns and successors. A copy of the approved dust- and 
erosion-control plan for the agricultural lands shall be submitted to 
the Maui Planning Department and the Department of Public Works 
and Waste Management for our records (as amended). 

1 7. That potential buyers will be advised that the lots are for sale as 
commercial agricultural lots and of Hawaii's Right to Farm Act 
which prohibits conditions, covenants, and restrictions that will 
prevent or impede reasonable agricultural use of the lots'. 

18. That the Maui/Lanal Islands Burial Council shall review the 
mitigation proposals for all burials. 
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1 9. That the applioant shall submit a detailed preservation plan (soope 
of work) for the sites identified for preservation to the Department 
of Land and Natural Resources, State Historic Preservation Division 
(SHPD). for approval. This plan will include buffer zones, interim 
protection measures (as needed), and long-range preservation 
plans. No land alteration may occur in the vicinity of these sites 
until minimally the buffer zones and interim protection measures 
are approved and the SHPD verifies the interim proteotion 
measures are in place. No preservation activities may occur in 
these sites until the preservation plan is approved. The SHPD shall 
verify in writing to the County when the plan has been 
successfully executed. 

20. That archaeological data recovery shall occur at the sites 
identified in the survey reports. The applicant shall submit an 
archaeological data recovery plan (scope of work) for these sites 
to the SHPD for approval. The SHPD shall verify in writing to the 
County when the plan has been successfully executed. Further, 
as noted, the gleyed marsh soils shall also undergo archaeological 

21. 

data recovery. Minimally, data recovery fieldwork must be 
successfully concluded (and verified in writing by SHPD) prior to 
land alteration in this part of the project area. The SHPD shall 
verify in writing to the permitting agencies when the plan has been 
successfully completed. 

That archaeological monitoring of land-altering construction in the 
sand areas along the shore shall occur, as a contingency to 
identify, document, and treat any burials that might be found. A 
monitoring plan (scope of work) shall be submitted to and be 
approved by the SHPD prior to the beginning of the monitoring. 
This plan must specify how any burials that are found will be 
documented archaeologically, notification procedures, and 
treatment measures that will be taken. This scope should be 
completed before a monitoring contract is negotiated. 

22. All preservation areas and buffer zones shall be clearly marked on 
the subdivision plans and recorded with the property documents 
to ensure that future owners of the. lots are aware of these 
restrictions to the lots. 

23. That as represented by the applicant, the oral history work shall be 
expanded to include more people of the Olowalu erea, such as 
existing and former residents, persons who have knowledge of 
their ancestors living in the area, and the kupunas. 

24. That adequate buffers between the cultural preserve areas and the 
agricultural lots shall be established to ensure that the cultural 
experience is not impacted by the agricultural use and structures 
on the adjoining lots. Mitigation measures from high boundary 
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25. 

26. 

27. 

28. 

29. 

walls, residences, farm buildings, end operations shell be 
submitted to tho:! Maui Planning Departmo:!nt for nwiew and 
approval. 

Unless removal is necessary for intersection improvements, to the 
extent practicable, the Monkey Pod trees within the subject 
property on both sides of Honoapiilani Highway shall be retained 
and consideration shall be given to extending the Monkey Pod 
trees as part of the cultural landscape (as amended). 

That structures located within the flood way Flood Zone AO and A4 
shall be constructed above the flood elevation. Measures such as 
post and pier construction shall be considered to conform to the 
Flood Hazard District and to allow flood waters to continue to 
traverse the property (as amended). 

That future buyers of lots shall be informed that development 
within flood hazard areas shall be implemented in accordance with 
Chapter 19.62, Maui County Code (as amended). 

That use of soil as fill Is prohibited within the Shoreline Setback 
Area, except for clean sand. Further, any grading or mining of a 
coastal dune is prohibited. 

That a minimum shoreline setback of 1 50 ft. from the certified 
shoreline shall be established for all lots on the makai portion of 
the subdivision regardless of a government beach reserve fronting 
the subdivided lots. No structures shall encroach into the 
Shoreline Setback Area to ensure that future shoreline erosion and 
storm-wave action will not adversely affect structural development 
on the properties. 

30. That public lateral pedestrian access along the shoreline within the 
Shoreline Setback Area shall be provided. Landscaping in the area 
within 50 ft. of the shoreline should be spaced far enough apart so 
as not to interfere with lateral access. Further, as represented by 
the applicant, mauka/makai public shoreline access from 
Honoapiilani Highway and public beach parking shall be provided 
near the Olowalu Mill site to Olowalu Landing, as well as access 
points to the shoreline from both ends of the makai Olowalu lands. 
Documentation that access, as required, has been provided shall 
be filed with the Departments of Public Works and Weste 
Management, Parks and Recreation, and Planning prior to final 
subdivision approval (as amended). 

31 . As represented by the applicant, the existing cane haul road 
(approximately 80 ft. wide) on the mauka side of Honoapiilani 
Highway shall be set aside as a reserve (Roadway Lot 39) for 
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32. 

33. 

34. 

35. 

future rOilldway expansion or relocation of Honoapiilani Highway 
(as amended). 

That roadway improvements to Honoapiilani Highway, Including 
left·turn storage lanes, acceleration and deeeleratien lanes, 
driveway connections, etc., as identified in tne applicant/s Traffic 
Impact Assessment Report (TIAFI), and as required by the 
Department of Transportation shall be provided in conjunction with 
the development of the subdivision. The roadway improvements 
shall be reviewed and approved by the Department of 
Transportation. Construction of the improvements shall be 
completed prior to occupancy of the agricultural lots unless iii 
phasing plan for the improvements is reviewed and approved by 
the Department of Transportation. 

That the outdoor lighting plans for the subdivision shall be 
submitted to the Maui Planning Department for review and 
approval to reduce the negative impacts on seabirds, especially the 
dark-rumped petrel (Pterodroma phaeopygia sandwichensis) which 
is a federally endangered species. All potential owners of the lots 
shall be informed that appropriate measures approved by the Maui 
Planning Department shall be taken to reduce the negative impacts 
of night lights (as amended). 

That future buyers of the lots shall be informed that there may be 
potential waste from the old mill site (Olowalu Mill) and other 
vacated agricultural industrial areas. Remedial cleanup must be 
conducted before any new development occurs. 

That future buyers of the lots shall be informed of the survey 
monuments located within the boundaries of their lots whioh Reed 
to be protected from any development activities. Further, in the 
event the survey monuments are disturbed or destroyed during 
development of the subdivision or properties, it will be the 
responsibility of the applicant, assigns or successors to reference 
and replace the monuments. 

36. That Condition Nos. 16, 17, 21/ 24, 26, 26, 27, 28, 29, 30/ 31, 
33/ 34, and 35 snail run with the land and shall be set forth in a 
unilateral agreement recorded by the applicant with the Bureau of 
Conveyances within sixty (60) days from the date of receipt of 
this decision. A copy of the recorded unilateral agreement shall be 
filed with the Planning Director and the Director of the Department 
of Public Works and Waste Management within ten (10) days of 
recordation. 

The conditions of this Special Management Area Use Permit shall be enforced 
pursuant to Sections 12-202-23 and 12-202-26 of the SpeCial Management Area 
Rules for the Maui Planning Commission. 
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Further, the Commission adopted as its Findings of Fact, Conclusions of Law, 
Decision and Order the Planning Department's Report and Recommendation Report 
prepared for the September 1 2, 2000 meeting and authorized the Planning Director to 
transmit said Decision and Order for the Commission. 

Thank you for your cooperation. If additional clarification is required, please 
contact Ms. Colleen Suyama, Staff Planner, of this office at 270-7735. 

Very truly yours, 

--,~-~,~ 

JEM:CMS;cmb 
c; Clayton Yoshida, AICP, Deputy Planning Director 

Aaron Shinmoto, Planning Program Administrator (2) 
LUCA (2) 
Department of Water Supply 
Michael Munekiyo, AICP, Munekiyo, Arakawa & Hiraga, Inc. 
Patricia Nishiyama, Na Kupuna 0 Maui 
Ed Lindsey 
Buck Buchanan 
Timothy Johns, Department of Land and Natural Resources 
Kazu Hayashida, Department of Transportation 
James Nakatani, Department of Agriculture 
Gary Gill, Department of Health 
Colleen Suyama, Staff Planner 
Project File 
General File 
(K:\\Planning\SM 1 \seSM121 '895M 121 vJ 
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Olowalu is one of the larger valleys in West MauL Photo circa 1998 

A COMMUNITY-BASED 
PLANNING WORI(SHOP 

Bill Frampton 

By Bill Frampton 

ALOHA 
Thank you for 
taking the time to 
read this mes­
sage that has 
been mailed to 
your home by 
our newly formed 
company, Olowa lu 
Town, LLC. 
The purpose 

of this newspaper is to respectfully 
request that you join us for "Olowalu 
Talk Story: Community Based Planning 
Workshop" to provide your thoughts 
on re-establishing a sustainable commu­
nity at Olowalu. 

WE GREW UP IN SMALL TOWNS 
First, we would like to introduce our­
selves. We are Bi ll Frampton and Dave 
Ward. Both of us come from small 
towns. Dave was raised in New Bern, 
North Carolina and I was raised here on 
Maui in Kula. The two of us met many 
years ago during our days of canoe 

racing together at the Hawaiian Canoe 
Club and have since become great 
friends, as well as, business partners. 

Historically, Maui has been an island 
of separate and distinct comnlunities. 
However, many of us have watched 
over the years as distinct small towns 
and communities have become blurred 
together, traffic has become more and 

more congested, 
and questions have 
been raised about 
a future where we 
do not know our 
neighbors, afford­
able hOUSing is 
scarce and there 
are no stores or 
parks that we can 
walk to. 

We honestly 
believe there is 

Dave Ward a better way - a 
way to ba lance 

the need for homes and jobs with a 
respect for the natural environment and 
our irreplaceable culture. Subdivisions 
should not sprawl between 

communities; instead separate and 
dist inct communities should be 
established that have multiple types 
of housing (affordable, senior, market), 
schools, civic centers, fire and po lice 
stations, medical faCilities, childcare, 
parks, recreational opportunities, 
wa lkways, bike paths, and neighbor­
hood businesses. 

COMMUNITY DRIVEN PROCESS 
This opportunity to work together to 

create a livable community is right now 
before us; however, this needs to be 
done right. It needs to involve a sincere 
public outreach process from the start, 
it requires that both private and public 
professionals work together. Also, the 
update of the County's Genera l Plan 
needs to be recognized and taken into 
account. A proposed community-based 
planning process could produce an 
informative plan which, along with 
various land use studies, can be used 
to compliment the General Plan update 
process. Informed decisions can then 
be made with a plan that is driven by 
sincere community input. 

We believe that now is the time to 
work together with the County for the 
establishment of a sustainable and liv­
able communit),. 

This new company, Olowalu Town, 
LLC, is commi!led to creating a com­
munity at Olowalu based on the above 
ideas. Dave and I have formed Olowa­
lu Town, LLC with the existing owners 
of Olowalu . In this new company, 
Dave and I are the "developers" or the 
decision makers in the company. Hight 
away, we recognized that we needed 
to hring in a profeSSional with specific 
expertise in planning and design 
of sustainable communities. As such, 
we hired a distinguished planner: 
Mr. Andres Duany of Duany Plate r­
Zyberk & Company (DPZ). 

DPZ will be leading our week long 
community based planning workshop. 
DPZ is a world-class firm that has 
deSigned and planned over 300 com­
munities nationally and internationa lly. 
DPZ is very much looking fOlward to 
being our lead design team and they 
are hopeful to have signiftcant partici­
pation from the community. As such, 
we are requesting your assista nce to 
proVide our design team with valuable 
information regarding what is impor­
tant to all of us on Maui. 

YOUR KOKUA IS MUCH APPRECIATED 
We are respectfully requesting that you 
consider joining us for the planning 
workshops. The planning workshops 
will be held over several days begin­
ning on Tuesday, November 15th, 
with our opening session from 5:30 
PM to 7:30 PM, at the King Kame­
hameha Clubhouse on Hono'opiliani 
Highway in Waikapu, and ending with 
the ClOSing Presentation on Monday, 
November 21st, from 5:30 PM to 7:30 
PM, at the same location. Pupus and 
refreshments w ill be served at each 
event. A fu ll schedule of all sessions 
and meetings is included on Page 8 
in this paper (Back Page) . All sessions 
and meetings are free and absolutely 
open to the public. 

Aga in, Dave and I are pleased to 
invite you to a!lend our planning 
workshops to share and prOVide our 
design team with valuable information 
regarding what is important to you 
in creating a community at Olowalu. 
The future of Olowalu will come from 
the suggestions and ideas that arise 
as a result of your participation in this 
unique event. 

Thank you for your time and con­
sideration. If you have any questions 
or would like additional information, 
please feel free to contact us at 
249-2930. A hui hou . 

MAHALO 
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FROM AHUPUA'A TO PLIlNTATION: 

A HISTORY OF OLOWALV 
For centuries, 
the ancient 
Hawaiians of 
Olowalu Valley 
nourished as a 

community 
based on the 
Hawaiian 
concept of 
Ahupua'a, 
a land division 
extending from 
the mountains 
to the sea. 

Learn more about 
Olowalu's history at: 
OLOWALU.net 

Mr. Kawasaki 
family, proprietor of the 

Olowalu NlhonJln Shokal (Japanese Store). 

By Gall Ainsworth 

The Ahupua'a system allowed 
Hawaiians to thrive as they 
were able to grow breadfruit 
and taro in the higher areas 
and sweet potato and coco­
nuts closer to shore. The sea 
provided Ash and the forcst 
su ppl ied wood for canoes and 
hOUSing. A Hawaiian born 
in the va lley could learn a 
skill , raise a fami ly, trade, p lay, 
work, and worship w ithin the 
Olowalu Ahupua'a. 

An incident at Olowalu 
turned the tide of post -con­
tact Hawa iian history. In 1790 
Hawaiians stole a boat from 
the American ship Eleanora 
and killed a sa ilor, infuriating 
Capta in Simon Metcalfe. To 
re taliate , Metcalfe sa iled to 
Olowalu, assured the vi llag­
ers of peacefu l trading, and 

then opened tire kill ing more 
than 100 Hawaiians. This 
tragedy, te rmed the Olowalu 
Massacre, set into motion a 
series of events w hich left two 
Western seamen and a ship 
in the hands of the ambitious 
Big Island chief K~lmehameha. 
With these advantages, Kame­
hameha u ltimately triumphed 
in the race to unite the Hawai­
ian Islands. 

MISSIONARIES AND SUGAR 
Both Protestant religion and 
education came to Olowalu in 
the 1820s when the Reverends 
William Richards and Charles 
Stewart traveled from Lahaina 
by canoe to preach and teach. 
In 1835 Reverend Ephraim 
Spaulding huiltthe first church, 
a small adobe stru cture which 
was later replaced by one 
made of stone. A decade after 

Students and teacher, Richard Ho'opi'i, of the Olowalu School, 
circa 1915. Ray Jerome Baker, Bishop Museum 

the Protestants' arrival, 
Father Modest Favens baptized 
Catholic converts at Olowalu , 
although it would not be unti l 
1916 that the permanent St. 
Joseph Church was bu ilt. 

The sugar industry came early 
to Olowalu . In 1864 King Kame­
hameha Y, then rule r o f the Ha­
waiian Kingdom, invested in the 
newly-formed West Maui Sugar 
Company. He was only one of 

many subse­
quent owners 
of the planta-

~ tion , later ca lled 
~ the Olowalu 
~ Sugar Company. 
§ The company 

boo med, requir­
King KamehamehaV ing the hiring 

of Chinese 
workers, followed by POltU­
guese, South Sea Islanders, 
Germans and Japa nese. 

CULTURAL MIX 
The ethnic mix changed aga in 
in the 20th century w ith the 

importation of Puerto Rican, 
Korean and Filipino workers. 

The multi-cultural residenrs o f 
Olowalu shopped at the Olow­
alll Nillonjin Shokai (Olowalu 
Japanese Store) and C. Sam Lung 
& Company, a general store and 
coffee saloon. Students attended 
the one-room Olowalu School, 
and the Olowalu Japanese lan­
guage School taught Japanese 
children the culture 
of their homeland. 

The sea provided the 
primary contact w ith the 
outside world. For decades, 
the Inter-Island Steamship 
Company picked up and 
delivered mail , freight 
and passengers at Olowalu 
Landing. The world a lso 
entered the Olowalu commu­
nity through regular shOWings 
at the Olowalu Thea ter. 

The 1930s brought mo re 
change to Olowalu. In 1931 
Pioneer Mill Company pur­
chased Olowalu Suga r Com­
pany; Olowalu School closed , 
requiring children to travel 
to Ka mehameha III School in 
Lahaina; and M. Ichiki Store 
replaced the C. Sam Lung Store. 

FAMILY 
Despite many changes over the 
years, the C0I11111unity re mained 
close. Workers lived in small 
camps w ith names such as Fili­
pino Camp, Beach Camp, and 
Makimoto Camp. Much of the 
community was sports-crazy, 
children and adults alike. Plan­
tation families worked hard 
and lived a frugal life, many o f 
them growing vegetables and 
frui t trees, raising chickens and 
fishing. Everyone knew each 
other; neighbors shared and 
took care of those in need. 

Most of the communiry 
dispersed w hen company 
housing was phased out. Even 
though the p lantation camps 
had disappeared, professional 
sports hero Wally Yonamine re­
turned often to his ho metown 
of Olowalu because, he sa id, 

"When I go there, it he lps me 
look back over time . Olowalu 
still makes me feel humble." 
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Illustration from The Hawaiian Thatched House by Russell A. App le. 

SUSTAINABLE DEVELOPMENT IS NOT NEW TO HAWAI'I, 
LEARNING FROM THE PAST CAN HELP US PLAN A BETTER MAUl 

By Bill Frampton l{ai Moana Kalewalani Planning for Why Green The delicate balance of Preserve all life in the Respect for the elements 
"Environment and Sustain- ocean, from the shoreline that float in the sky includ- a Better Maui Development? able Development" is a key to the horizon. ing the sky, moon, clouds, The planning of a sustain- "Many developers fear that fol-
concept that provides an stars, wind and rain which able community at Olowalu lowing a green agenda 
answer to the question of Makai gUide the planting and will delay project sched-presents an incredible how humankind can coexist Respect for the land fishing seasons, provide opportunity to interpret the ules and raise costs .... The 
in harmony with nature. Not and resources extending water and create the tides ancient principles of the reality, however, is that 
surprisingly, this concept is from the shoreline and directions for ocean Ahupua'a within a contem- well-executed green devel-
nothing new to the Islands; to the sand's reach. navigation. porary context. Ironically, 

opment projects ... perform 
sustainability was a way of today's principles of "Smart 

extremely well finanCially. In 
life for the ancient Hawai- Mauka Kapahelolona fact, even though many of 

ian societies. One way this Respect for the land and Preservation of the knowl- Growth" and/or "Traditional the leading-edge developers .. 

was <.:xcmplificd was the resources extending from edge of practitioners. Neighborhood Design" are have strong enviroJ1lnental 
very similar or identical to backgrounds and ideals, the Ahupua'a, the genius organi- the sand's edge to the Ke'ihi the land stewardship prin- fJl1ancial rewards of green de-

zational structure designed highest mountain peak. Preselvation and respect ciples of malama 'aina, or velopment are now bringing 
by the Hawaiian culture as 

l{arnolewai for the sacred elements having great care and respect 111ainstream developers into 
self-supporting cOlllmunities. 

Respect for all water including deities, ancestors, for the land. Sustainability is the fold at an increasing pace. 
Ahupua'a were planned the forces of nature and defined as: creating a healthy It is possible - indeed it is the 
and managed with great care, resources including rivers, 

ceremonial activities. balance between the needs norm - to do well fJl1ancially 
sensitivity and wisdom streams, and springs and of Ollr culture, our economy, by doing the right thing en-
to ensure the prolonged the life within. Notes: and the environment so that vironmentally. For example, 

existence of natural and 1 John Kaimikaua's principles the rights for a healthy future project costs can be reduced, 

cultural resources. 
l{anakahonua can be found al: hawaiLgov/ for all living things are pro-

buyers or renters will spend 

John Kaimikaua, Kumu Preserve and respect dbedl/czm/lodays_challenges/ teeted and nourished. We are 
less to operate green build-
ings, and developers can 

Hula and educator from the laws of the land principles.hlml. cOllunitted to creating and differentiate themselves frolll 
O'ahu, explains the guiding and each other to insure For more information on the developing a community that the crowd - getting a big 
principles of managing the the community's health, Ahupua'a and Green develop- is founded upon sustainable marketing boost". 
ancient Ahupua'a 1 as follows: safety and welfare. menl please visit: Olowalu.nel land use prinCiples. Source: Rocky Mounlain Inslitule 
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AlioutDPZ 
DUANY PLATER-ZYBER.I &; CO. 

Mf. Andres Duany 

Celebrating its 25th 
year in 2005, Duany 
Plater-Zyberk & 
Company (DPZ) is 
a major leader in 
the practice and 
direction of urban 
planning, having 
designed over 300 
new and existing 
C0I11l11Uniries in 
the Un ited States 
and overseas. 

DPZ's projects have received numer­
ous awards, including 2 Nationa l AlA 
Awa rds and 2 Governor's Urban Design 
Awards for Excellence. The finn is led 
by its Principa ls, Andres Duany and 
Eli zabeth Plater-Zyberk, who are co­
founders of the Congress for the New 

Bush and Jerry Howard, earning Duany 
the distinction of being the top rank­
ing individual from the private sector. 
Duany sits on the board of the National 
Town Builders Association, and Plater­
Zyberk shepherds the Knight Progra m 
in Community Building, a program that 
brings an interdisciplina.y approach to 
the revita lization of inner cities. These 
and other efforts have earned Duany, 
Plater-Zyberk, and the firm at large 
international recognition and dozens 
of loca l and national awards, including 
the Thomas Jefferson Medal and the 
Vincent Scully Prize from the National 
Building Museum in recogn ition 
of their contributions to the American 
built environment. 

Most recently, in response to the dev­
astation of Hurricane Ka trina and upon 

Urba nism (CNU), recog­
nized by the New York 
Times as "the most 
important collective 
architectural 111QVemen t 
in the United States 

su UR 

the request of Mississippi 
Governor Haley Barbolll', 
DPZ is coordinating the 
rebu ild ing of eleven Gu lf 
Coast towns for the CNU. 
Duany is heading the 
effort, and has organized 
a task force of over 100 
New Urbanists, as well 
as local experts and 
officials. These profes-

., .. IU 

in the past fifty years." 
The movement, cur-
rently over 3,000 strong, 
marked a tu rn ing point 
from the segregated 
planning and architecture 
of post-war America; in-
stead, they advocated and 
promoted the universal 

, sionals - including ar-
~1~1~11,..f't'l.)t.o.t"tJ" "- ~" chitects, plaIm ers, and 

and time-tested principles of planning 
and design that created the best-loved 
and most-enduring places throughout 
the world. 

Duany and Plater-Zyberk's recent 
book, Suburban Nation, written with 
Jeff Speck, was hailed as "an essentia l 
text for Ollf time/' and "a major litera!"}' 
event," in the national media. In 2004, 
Builder Magazine recognized Duany as 
the 5th most influential person in home 
bU ild ing, the ranks of which included 
economists, bankers and developers, 
apart from architects, p lanners and 
bui lders. Duany was ranked after Alan 
Greenspan, Franklin Hai nee, George W. 

transportation specialists 
- are currently completing a workshop 
dedica ted to the renewal of the Missis­
sippi coast. All are working at little or 
no cost. To find out more about DPZ 
please visit www.DPZ.com 

"DPZ will set up a fully equipped design studio to draw 
up the concepts discussed by the community during the 
planning workshops. The illustrations are then presented 
back to the community for their immediate feedback and 
refinement. This 'real time' communal planning process 
is one of the reasons we are bringing DPZ to Maui." 

Bill Frampton 

THE WORIISHOP 
OIowalu Talk Story 
Community-Based 
Planning Workshop 
By Dave Ward and DPZ Staff 

This Planning Workshop is an in­
tensive one-week planning session 
where Maui citizens, public agen­
cies, world-class to\-vn designers, and 
other interested groups collaborate 
to create a vision for re-establishing 
a sustainable community at O lowalu. 
Everyone on Maui is invited and 
encouraged to participate in the 
workshop. It provides a forum for 
ideas and offers the unique advan­
wge of giving immediate feedback 
to both the designers and workshop 
participants. More importantly, it 
allows everyone who participates 
to be a mutual author in the plan 
to re-establish Olowalu. 

Olowalu Talk Story wi ll be he ld 
from November 15th-21st at the 
King Kamehameha Clubhouse (for­
mer Grand Waikapu Country Club) 
in Waikapu. The team of design 
experts a nd consultants will set 
up a full working o mce, complete 
with drafting equipme nt, supplies, 
computers, copy machines, fax 
machines, a nd te lephones. Mem­
bers of Duany Plate r-Z),berk & 
Company will lead publiC meetings 
throughout the week focusing 
on impo rtant land use topics. 

Additionally, everyone is invited to 
participate in informal "open design 
meetings" while plans are actively 
being developed. 

Through brainstonning and design 
activi ty, many goals are accomplished 
during the Planning Workshop. First, 
each individual who participates 
cultivates a personal stake in the ulti­
mate vision. Second, the world-class 
design team obtains critical informa-
tion about "how we live on Malli" to 
produce a plan and accompanying 
documents that address our 10a.1 
culn.re and aspirations apart from the 
physical aspects of design. Finally, 
since the input of various groups 
is gathered at one event, it is pos­
sible to hear many concerns, swiftly 
resolve issues, forge a COIl1fllo n way 
forward and create a balanced plan 
during the workshop. 

Ultimately, the purpose of Olow­
alu Talk Story is to establish a plan 
lo r Olowalu that rellects the collabo­
ration of Maui's cOJnmunity ide.:'1s 
with world-class design concepts. 
Such a plan may be uti lized 
in making sound decisions for future 
planning processes. 

We need your help to integrate 
community ideas into a plan to re­
establish a sustainable community at 
Olowalu. Food and refreshments will 
be provided at the meetings so bring 
your stories, ideas) dreams) and 
concerns to participate in Olowalu 
' 1~1 Ik Story. 



"FLOWERS THRIVE WHERE THERE IS WATER" 
By Senen Antonio, Architect 
and Planner, DPZ 

There is a Hawa iian saying that goes 
"Mohala i ka wai ka maka 0 ka pua". 
Translated, it means "Flowers thrive 
where there is water", or l'Thriving 
people are found where living concli­
tions are good.'" The pattern 
of human settlement in Maui and the 
other islands, as evidenced by early 
Ahupua'a, had hislorically been influ­
enced by this tener, which suggests not 
only environmental sustainability, but 
social and culmral sustainabili ty as well. 

Unfortunately, many of the more 
recently developed communities in 
the islands have not always been 
guided by this philosophy. 

Maui, and Hawaii at large, is con-
tinually evolving, as social, economic, 
politica l and technological changes and 
adva ncements demand new or altered 
forms and functions for places. 
These random demands of modern 
life increasingly threaten the fabric, 
and eventually the livability, of our 
towns and cities. Population growth 
and migration, transpottation and 
infrastrucmre demands and expecta­
tions for a higher standard of life bear 
upon the quality of the built environ­
ment, and, until recentl}" often w ith 
unsatisfactory results. 

I n response to these pressures, 
several concerned architects, 
urban designers and planners 
banded in the late 1980s with 

the goal of reforming the built envi-

ronment through a return to Tradition-
al Neighborhood Development (TND). 
The ir response brought attention to 
the crisis of ad hoc urban develop­
ment, and in ru rn they proposed a 
less wasteful alternative to suburban 
sprawl. Some twenty yea rs later, TN Os 
can now be seen on the ground in the 
Un ited States, and indeed around the 
\vodel in new communities, in the revi-
tali zation of older neighborhoods and 
downtown districts, in metropolitan 
and regional growth plans, and even 
in the retrofilting of suburban shop­
ping centers. 

T he basic principles behind 
the lllovement are universal. 
They promote the creation 
o f real communities w ith 

pedestrian-oriented neighborhoods, 
mixed uses and streets shaped by 
buildings and landscape. The move-
ment has grown to broad application, 
its principles extending to a wide 
range of development contexts, densi­
ties and design. The principles project 
an ideal of a sustainable quality of 
life that competes with the American 
suburban dream. 

At the regional level the move-
ment promotes environmental and 
agricultural conservation , as well as 
the equitable distribution of pub-
lic transportation and hOUSing, so 
that important destinations such as 
employment, cultural and recreational 
centers are served by public transit. At 
the neighborhood level TN Os promote 
C0J11pact, mixed-use, mixed-income, 

pedestrian-fri endly increments of com­
munity building. Appropriate detailing 
of public space such as streets, and 
their interface with private buildings, 
is important to ensure the comfort and 
safety of the pedestrian. The varying 
degrees of density and their corre­
sponding bu ilt forms are governed 
by the Transect - an orga nizational 
concept which proposes appropriate 
detailing (lot sizes, road widths, build­
ing form and function , etc.) according 
to each development's classification 
w ithin a continulllll from a more rural 
to more urban context. 

Traditional Neighborhood Develop­
ment in the Hawa iian context, via a 
strong focus on traditional neighbor­
hood development and the public 
engagement process, offers unique op­
portunities for capitaliZing upon and re­
inforCing the innate sense and feeling of 
community. -!11is is achieved by focusing 
on the unique stOIY of each community 
towards developing and I1lllturing the 
special , appropliate balance of uses and 
activities in the areaj leveraging invest-
ments in projects Wee civic/community 
facilities and spaces to complement and 
enhance private initiatives; strengthen-
ing the existing and emerging develop­
ment context; and protecting culturally 
and environmentally signHkant sites 
and areas. Our towns and cities should 
present a mix of uses and activities for 
the neighborhood, where residents, 
workers and visitors can walk the streets, 
meet and engage each other and walk 
between destinations. They must offer 
places to live, work, shop and eat; 

provide opportunities for cultural en­
richment, learning and recreation; and 
present each community at large with 
an identiftahle center, a gathering place 
and a common ground for celebrating 
and sharing stories. 

Traditional Neighborhood Develop­
ment in Hawaii brings the tremendous 
opportun ity to mitigate the threat of 
continued sprawl on the islands and 
instead create and enhance compact 
communities that are great places 
to live, work, visit and recreatej that 
become important foci of community 
pride and are economically successful , 
as well as environmentally and cultur­
ally sustainable, developments. 

O 
lowalu prOVides a d ramatic 
setting for the proposed 
development like no other 
locale: set aga inst the 

emerald lushness of West Maui Moun­
tains, from which the Olowalu Stream 
emerges and meanders through the 
site, before fIna lly reaching the blue 
expanse of the Au 'au Channel on the 
site's edge, all under a perfect azure 
canopy of sky. Olowalu presents the 
opportunity to create a new town 
guided by principles of sound devel­
opment and growth, and by a strong 
sense of community life responsive to 
the land and local culture, all in the 
spirit of caring for Olowalu's future. 

1 From 'Olelo No 'eau: Hawa iian Proverbs 
and Poetica l Sayings, No 2178. Collected, 
translated and annotated by Mary Kawena 
Puku' i, 1983. 



OLOWALU TALK STORY:A COMMUNITY-BASED PLANNING WORKSHOP 

Hawaiian Hale, lao Valley State Park. 

FOCUS MAUl NUl 
By Bill Frampton - Focus Maui Nui (FMN) provided a unique opportunity fo r 
Maui COUnly residents to define a common vision for the future of Maui. FM N 
was a successful grass-roots effort in w hich the conununity voiced their goals, 
desires, and needs regarding the future of Maui County. FMN w as able to reach 
approx imately 1,700 residents w ho represented a statistical, cultural, political 
and demographic cross section of the conununity. With this information , FMN 
produced "Recommended Strategies" and "Core Values" w hich can be utilized to 
help guide the future growth and direction of Maui. The v ision and planning of a 
new livable and sustainable community in Olowa lu w ill d raw on FMN's "Recom-
mended Strategies" and "Core Values" listed below: 

RECOMMENDED STRATEGIES: CORE VALUES: 

• Improve Education; • Stewardship of Natural and Cultural Resources; 
• Protect the Natural 

Environment; 
• Addressing Infrastructure 

Challenges, especially 
Transportation and Housing; 

• Strengthening the Economy; 
and 

• Preserving Local Culture 
and Traditions, Addressing 
Human Needs. 

• Compassion and Understanding; 
• Respect for Diversity; 
• Engagement and Empowerment of Loca l People; 
• Honoring Cultural Traditions and History; 
• Consideration of the Needs 

of Future Generations; 
• Commitment to Local Self-sufficiency; 
• Wisdom and Balance in Decision Making; 

and 
• Thoughtful, Island·appropriate Innovation. 

Check out FMN at: FOCUSMAUINUI.com 

Boys playing at Kula Community Park. 
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Olowalu Petroglyphs. Maui Historical Society, Bailey House Museum 

DPZ'S MAUl HOLOHOLO 
By Dave Ward - Duany Plater-Zyberk (DPZ) understands that Maui has a 
unique cultural, recreational, environmental, and architectural heritage to integrate 
into the Olowalu town design. 

in late August, three members of DPZ's design team made a w eek long trip 
to Maui. The team v isited Lahaina, Pa'ia, \Va iluku, Makawao and variolls other 
Maui communities, attended a class on the Hawa iian culture/language, met 
w ith various members of the community, and exp lored Olowalu. 

Aside from these activit ies, the team gathered a bunch o f books and even 
a Rap Reiplinger DVD to share w ith other designers in preparation fo r the 
November Community-based Planning Workshop . 

When the DPZ team arrives in November, the entire 12-member team w ill 
holoholo to enlighten DPZ's appreciation o f Maui 's special sense of p lace. 
Planned activ ities fo r the team include: 

• Participate in Blessing Ceremony for the Workshop 
• Tour the Olowalu site to view existing uses and the physical characteristics of the land 
• Guided hike thru Honokowai Valley to better understand the environment, history, 

and culture of Maui 
• Meet with Olowalu Residents 
• Attend a Cultural Class by local cultural/historical advisors 
• Tour Wailuku, Pa'ia , Makawao, Lahaina, and Upcountry with local architects 
• Attend a presentation on results of Focus Maui Nui 

The DPZ team is looking fo rward to working w ith the Maui community to 
ensure that Maui 's special quali ties are incorporated into a plan for O lowalu. 

East Maui from Olowalu beach. 
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Maui homes, circa 1902-1903. Kittie Gay Burkland (Hawaii State Archives) Makawao's landmark store. 

TRADITIONAL TOWN PLANNING CONCEPTS 
By Tom Low, DPZ - Certain physica l and organizational characteristics result 
in social and environmental beneftts of Traditional Neighborhood Develop­
ments (TND). These characteristics include most of the following: 

1 

2 
3 

4 

5 
6 

The Neighborhood has a discernible center. This is often a square or 
green, and sometimes a busy or menlorable street intersection. A transit 
stop may be located at this center. 

Most of the dwellings are within a fi ve-minute lValk or the center. This 
distance averages one-quarter of a mile. 

There are a variety of dwelling types within the Neighborhood. These 
usuall y take the form of houses, rowhouses and apa rtments, such 
that younger and older people, Singles and families, the poor and the 
wealthy, may find places to live. 

There are shops and offices at the edge of the Neighborhood. The shops 
should be sumciently varied to supply the wcckl y needs or a household. 
A convenience store is the most important among them. 

A small ancillary building is permitted within the backyard of each 
house. It may be used as one rental unit, or as a place to work. 

There may be an elementary school in the Neighborhood. The school 
should be close enough for most children to wa lk from their homes. 

Makawao; mixed use makes for a lively Town Center. 

7 
8 
9 

10 
11 
12 
13 

There are small playgrounds quite nea r every dwelling. This distance 
should not be mo re than one-eighth of a mile. 

The streets within the Neighborhood are a connected network. This 
provides a varicty of itincraries and dispcrscs traffic congestion. 

The streets are relatively narrow and shaded by rows of trees. 
This slows down the tramc, creating an environment for the pedes­
trian and the bicycle. 

Buildings at the Neighborhood center are placed close to the street. 
This creates a strong sense of place. 

Parking lots and ga rage doors rarely enfront the streets. Parking is 
relegated to the rear of buildings, sometimes accessed by alleys. 

Certain prominent sites are reserved for civic buildings. Buildings for 
meeting, education, religion or culture are located at the termination 
of street vistas or at the Neighborhood center. 

The Neighborhood is organized to be self-governing. A formal asso­
ciation debates and decides on matters of maintenance, security and 
physical change (but not on taxation which should be the responsi­
bility of the larger community). 

Learn more about OIowalu at: OLOWilLU.net 

Keopuolani Regional Park. linn Nishikawa 



o LOWALU TALK STORY 
Come help re-establish 
a sustainable community 
at Olowalu. www.olowalu.net 

15 TUESDAY 16 WEDNESDAY 

OPENING Highway Traffic 
PRESENTATION 9:30 a.m. - 11:30 a.m. 
5:30 p.m. - 7:30 p.m. Public discussion of traffic 
Public meeting. Opening issues, concerns, solutions, 
ceremony, introduction possible relocation of 
of the consultant team. Honoapi'ilani Highway, 
discussion of Traditional Access Management Plan, 
Neighborhood Design, and light food/ snacks 
overview of the format of & refreshments. 
the planning workshops. 
Heavy pup us/ snacks & Open Design 
refreshments. 1:30 p.m. - 4:00 p.m. 

Informal review period open 

All meetings to the community, Public 

will be held encouraged to browse and 

at the at the observe physical drafting 

Kamehameha of plans/ concepts, Team 

Country Club, available for questions, 
light food/ snacks & (formerly the refreshments. 

Grand Waikapu 
Country Club) Recreational Resources 

4:30 p.m. - 6:30 p.m. 
To talk story with Public discussion of need 
Bill or Dave, please for recreational resources, 
use the contact parks, shoreline access, 
information below: fishing, surfing, camping, 

Olowalu TOl'ln, LLC open-space, snorkeling. 
2073 Wells Street light food/ snacks & 
Suite 101 refreshments. 
Wailuku , HI 96793 

Phone: 808·249·2930 
E·mail : talkstory@o lowalu,net 
Web Si te: wl'Il'l,olowalu.net 

Olowalu Town, LLC 
2073 Wells Street 
Suite 101 
Wailuku, HI 96793 

17 THURSDAY 

Infrastructure Systems 
9:30 a.m. - 11:30 a.m. 
Public discussion of 
infrastructure needs, 
vehicular and pedestrian 
ways; street size/ widths, 
water, wastewater, utilities, 
private and public systems, 
light food/ snacks & 
refreshments. 

Open Design 
1:30 p.m. - 4:00 p.m. 
Informal review period open 
to the community, Public 
encouraged to browse and 
observe physical drafting 
of plans/ concepts, Team 
available for questions, 
light food/ snacks & 
refreshments. 

PROGRESS 
REPORT 
PRESENTATION 
5:30 p.m. - 7:30 p.m. 
Public presentation of current 
plans based on workshops 
held to date, Plans to be 
reviewed and discussed, 
Receive feedback from 
participants, light food/ 
snacks and refreshments. 

The contents of this paper are copyrighted by various individuals, institutions and Olowalu Town, LLC. ©2005 

18 FRIDAY 

Public Facilities, Social 
& Civic Amenities 
9:30 a.m. - 11:30 a.m. 
Public discussion of need 
for public services, social 
& civic amenities, school, 
medical, fire/police, Public 
and Private services and 
amenities. light food/ 
snacks & refreshments. 

Country-town 
Business / Commercial 
1:30 p.m. - 3:30 p.rt.. 
Public discussion of . 
business & comm' rcial 
needs, location, types 
and size. light fdod/ snacks 
& refreshments. \ \ 

Residential 
4:30 p.m. - 6:30 p~m. 
Public discussion of \ 
residential needs, \ 
affordable, senior, 'market, 
rental, multi-family and 
single-family. Light food/ 
snacks & refreshments. 

19 Satul'day • Off 

20 Sunday • Off 
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21 MONDAY 

ALOHA 
PRESENTATION 
5:30 p.m. - 7:30 p.m. 
Public presentation of 
the Olowalu plan based 
on planning workshops, 
Discussion: Where Do 
We Go From Here? 
Heavy pupus/ snacks & 
refreshments. 

n:antehanteha 
Country Club 

Kahului Bay 

Wa ilea 
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A Community for 
Maui's Families 
Aloha 
In November 2005, we Invited the 
residents of Maul to att~nd Olowalu 
TalK Story, a weck·long community-based 
planning workshop. The purpose of the 
workshop was to provide the resIdents 
of Maul with an oppo,tunlty to come 
together to discuss tho reestablishmcnt 
of a community nt Olowalu. 

The workshop did not begin with 
a pre·determlned town plan; rather it 
begtln with a blank slate. Qllr hope was 
to work with the community to crcate 
n plwl for Olowalu thAt rnflectcd both 
Moui's small town values and innovative 
design concepts. Over 1,350 participants 
came to Olowalu Talk Story and made our 
workshop a successful communlty·based 
planning oHort. 

A Town for Maui Residents 
At Olowalu Town, ''ffl have pledged to 
develop a community YItIcre Moul"s 
residents can offord to live and raise 
families. A community whelO schools. 
stores. community centers. parks. boll 
fields. baach6s/shorolioo, and other civic 
resources will be within walking distance 
of residents' homos. A place designed to 
oHar rosidents an opportunity to live and 
wolk In tho sarno community, minimizing 
reliance upon cars. 

Small Town Maul 
HistolJcally. Maul's small towns have been 
dMlnod by distinct lJrundarios that hell)ed 
maintain the slzo, scale, ond uniquo 
character of oach community. Each town 
and community had its own sense of 
place. People knew their neighbors and 
could walk to stores, parks. and schools. 
Theso towns holped bring us together and 
families looked out for each other. 

Howeve r. over the past several 
decadcs, our towns have grown outward 
Into the surrounding agricultural lands 
and open space. Tho distinct sense of 
place which characterized many of our 

Island of Small Towns D 
Olowalu Is based on the tradition 
of Maul .. small towns that hlsto'lcal~ 
have helped shape our values and 
principlos and detine who we ore. 

OIowalu Town 
bY MAUl. FOR ra Ul 

010""_ T ... ~,IlC 
2073 VIo .. Stree', Sui'0101 
YI.illlku. _., '8793 

small towns has bocome blurred by 
this development ttond, also known as 
suburban sprawl. It allowed to continue, 
suburban sprawl will have adverso 
offects on our cultural and SOCial 
sottings, (ratric congestion, housing for 
local rcsklents, economic conditions, 
and natural resourCO$. 

Stopping Sprawl 
Thoro Is a $olutlon to suburban sprawl. 
Thera Is a bottor way to pian for tho 
future of Maul. OUr Icad mchitcct. 
Andrb Ouany, has successfully utilized 
the doslgn prlnclplos of Tr.d~lonol 
Nelghbo,hood Design (TNO) to prc'VCnt 
or halt suburban sprawl In locations 
across the countf}'. In dolll1 so, he 
has proserved and created a numbor 
of unique communltios. Theso design 
principles promote the development 
ot communities that 8fC pedestrian 
friendly, offer a wide range of housing 
opportunities, and allow residents to 
live within walking distance to corner 
stores. SChools, parkS. and community 
conters. OUr hope Is to adapt these 
successful design principlos to guide 
the reestablishment of 0 community 
ot OIOWilkl that wllJ ron oct our island 

HousIng for Everyone 
Dlawalu Town will oller a wide ,ange of 
housing for Maul ,csldents.lncludlng 
aftordabJc, gap-group. below market, 
sonlor, live·work, market , single-family. 
multi-family. and rentals. 

omit-onment, native architectural 
t,adltions, and local building techniques. 

What We Believe 
We both g'ow up In small towns and we 
share sman town values. Our families orc 
here and thls Is where we orc raising our 
child,en. We bcUcvc that ou' Island should 
be focused on buU(flng communities for 
the residents of Maul, as opposed to 
onry c()nstructlng new housing units. 10 
tho larger picturo WCl arc hopeful that our 
Olowalu Town p,oject wil help chango 
how all of us manage growth and make 
decl.ions ,egardlng the future of Maul. 

We ,cco&oizc nod greatly respect 
that changing ou, ways Is a bold 
proposal; however, we beHeve that It Is 
neccssary to step back and reconsider 
how wo plan for growth and development 
on Maul. Wo noed to bo asking tho hard 
questions: What arc we doiog to preserve 
the cha,acte, of Maul? Arc we building 
communities, Ot are we just continuing 
to encourage sprawl? Arc we serIous 
about creating a sustainable Island? 
How do we manage and protect our 
natural tesourcos, yet continue to sustain 
a hoalthy and viable economy for futuro 
gonerations to como? 

Traffic Relief 
Olowa~1 T<1Ml will holp ,eduoo trofflc 
by being a convnunitywharo residents 
can walk to stores, parks. schools. 
civic cenfcrs and oven to work. Our 
plans Include buikJing a rtf!rN mauka 
Honoapl'ilanl Highway through Dlowalu. 

LEARN MORE AT OLOWALU.NET 

E KomoMai 
We sincerely appreciate you taking the 
time to rcad our newspaper, and we 
hOpe that it Informs you about our vislon 
and conceptual plans for Olownlu Town. 
We arc committed to continuing our 
communlty.based piaMlng eHo'ts to help 
rurther' wfno tho conccptllol plans. We 
wolcome your comments and encourago 
discussion at our plans. Please contact 
us by omail at: tatksto~Olowalu.not or 
can us at 249·2930. You can olso visit OUf 
website at: www.Olowalu.nct.Ahui Hou. 

Mahalo, 
Bill Frampton nnd Dave Ward 

Parks and Open Space D i 

OVer 200 ocres of parks, open space, 
beaches, fjeerrNWfS, trails, and blkcwajS 
wil make Olowalu a hoatthy community. . 
Public ncccss to tho shorolflB for surr.~ 1 
flshlre ond crjCl'jlMnt willlJc PIeserved 
and enhanced. 
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Makawao, Wailuku. a1d Pain arc good examples of sustalilOOlc commooitlcs that provide residonts Vtith dally needs and services, whHc malntal:ni~ their small·town crnx-acter. 

Sustainable Communities 
Maui is an island of small 
towns and communities, 
each separate and distinct. 
Paio, Makaw.lo, wailuku, lana'i City, and lahaina 
Town am good examples ot sustainable com· 
munltles that provide residents wkh their dally 
needs and sorvlces whUo malntalnl~ their small· 
town charact~r. Until recently, these communities 
woro surrounded by large tracts of agricultural 
land and open .pace. 

Historlcolly, our host HawaUan cultlKe 
domonstratad how to build oustalnablu 
communities that respect natural rCSOUfCCS 
through the BhupUO's system. The Hawaiians 
developed tho ohupuo'a system in order 
to balance tho needs of the envlfonmcnt, 
communrty, and economy. 

avcr the past few dt.~es grass roots 
ptannlng efforts In Maul County, such as 
Decisions Maul. focus Maul Nul, and other 
events. have reiterated that our fCsidcnts desire 
to balance stewardship of natura! resources with 
community and economic needs. 

"In the midst of today's 
Intensity, refreshing 
effort Is being made 
to capture by design 
the heaHhy attributes 
of the village." 

'n the dtlys when 
villiJl!cs dotted 'ho 
hiflsidcs Dnd -.elteys 
lJnd uMllJIllpled 
meadows stretched 
(or mUes, lNJman 
spirits wcre nourished 

by .hell lush Dnd invirlllg SUffOUtldinlS. 
SUCh uanquHi'y could on~ lead to 
serene, peaceful, (foal/IIC Inhabitaflt.$. 

In tho midst of tOday's intensify, 
rc(rcshll1ll effort Is belnll made to 
capture by design the healthy aUri· 
butas of tho vUbl1c. BCllinningwith the 
Involvement o( M.u/~ people, 
the COllCcptu.!l process cncouragad 
cooperation aMI cmolioMt OWt1CfShlp of 
a new atritudc (or future development 
on this Island of Umilcd space aod 
abundant beauty'-

Maul Is fC<Jdy (Of such a place. ter 
US anlic'pate with pleasure and hope 
the reawakening of community in the 
who/eno" of D vl1tal.tc. 

OIowalu Vi/Utile, we welcome you. 

- EUZABE1H AYSON 
Refired /'IIncipol; ,.. tntMnedialo SdIool 

are Not New to Maui 
PrcsCtvlng Maul's small towns and communities 

ensures that communities wiU be here for generations 
to como. By utllirlng sustalnablo vatues and principles 
from tho past ond listening to Maui's rosldonts. 
Olowalu Town hopes to balance the needs of Maul's 
growing famlllos while maintaining our Island·s 
chamctcr and respecting the natural resources. 

Su.t.lnIbluty: eftl,mdng tho nc~sof Conwntmlfy, EtonOlTlY, and 
N;lturc. Otowalu TiMlI IPropo~ to rccstabllst. A JUS101n:ablc com. 
muntty by "'corpora.., thao d~ofebt~d V3 .... ". IlItd prbldJIIl:s. 

Olowalu Talk Story Values 
Tho OlowaIU Tal~ Story Planni~ Workshop 
attrDCted 1.350 "",tlcipants. The workshops 
asked the community to help design u smull 
town at Olowalu. Through surveys ond general 
dISCUssions. tho Talk Story participools confilTflcd 
that the folo"i~ voIue. and ",Inclplus .hould 
help guldo the Olowalu Town plannl~ process: 
• Protect the e""lronment 
• Preserve culture 
• Impr ... In/nlwu.tu,. 
• Address waler needs 
• Build affordabl. housing 
• I"",rovt public "'ellU.s 
• Slrenethen Island ecenomy 
• Preserve and enhanco shoreline acce .. 

COMM UN ITY 
• Dc~gn smaN lcalc neighborhoods where )'Ou know )'Our neighbors 
• Prcrfide wide ,onto of housln, type. lor " Income .... 1. 

and aU $log .... f lte 

• Include community cont .... mccUne flail •• and educaUonaI 
ladlU .. cI ... t. """'0. 

• P,csetYO historic RI cuttural resources to learn from the past 
• Inc!udesocl.lsorvlcu. civic am .. IlIo •• non·profitt. 

and omortcney services 

ECONOMY 
• Promole .mallshop~ offi .... n.d se"lets that .erve the daily 
.. ed. of the community 

• IncludeUv./wo,k un~s. office rent.b. tlnd office support syst.ms 
• Provide finan.lallncenti .. s to, doslled Iocal~ owned stor .. 

and omph.~ ... selin, tocat (ood. 

• Inc:oqIOfato stato of tho art tcehnoloty. eommunlcaUons, 
and hl ... ·.pted conne.u,lty 

NATURE 

• PrO'll do roercaUonat opporlunlUos tor ~d health and """ being 
• Inetude lnnovatJve cree" Infrastructure systems to mlnJrnlzc 

Impacts upon natural resources 
• Ullliln effielont land •• e tlIat presorves opo. ,poco:llld ,educes 

the co .. "",nlty'. ecolollcal f"!plint 
• ucccd covcmmcntal storm water roqubcmcnts to protect noar· 

shole WAter quality and shorcUno ecosystems 
• £ncourago landscaping: v.ilh naUVe ~ants that requlro less water 
• IncoJp ... tc U.S. Grcen Bulldln, srandords (lEED) hdp .. n5O"" 

enlltt, fuel . ."d opC!,aUon costs 

Grass Roots Planning 
The Olowalu T(Jlk Story wloos arc very simllDr to other 
rosldent responses ',om succossful communHywldc 
grass roots efforts tNOf the past severnl decades 
on Maullnctuding: 
Fo.u. Maul Nul (2004): A public planning effort that 
Pfoduccd the community·s goals, desires, Dnd needs 
regarding the tutur. of Maul County. The 'Recommended 
Strato&!Os' and 'Coro values' oro being utilized to help 
guide the updato of the County's Goneral Plan. 

DecIsIon. Maul (1990): A grass<oots planning effort. 
which arrived ot core community valUes and priorities. 
ultimately helped to guide the update of Maul County·s 
1990 Generat Plan. 
Coont, ot Maul B_lun.'" Stud)r (2002): A household 
survey of 1cshJents countyNtde which arrived at seven 
top conccrn$ tor tho c:ounty and local families. 
Maul County Visfon lor Smart Growth (2001): Conducted 
by the Smart GrQ'Mh AcMsory Commltteo; arrived at twelve 
guiding prlnclplus to holp achlova tho smart growth vision. 
Many ovolloppilg U\Omes and values identified in Uw 
obovo noted effort. Included stewardship 01 natural 
end cofllKOI rosourcos,iocol self-SUfficiency, respect 
for cuituml traditions and histo,~ ond compasskm 
and wisdom In declsion-makll1ll. 



II) Tho Potential of Olowalll Town 

Olowalu Town Community Benefits 
Our goal for Olowalu Town is 
to reestablish a small town 
community that reflects the 
vision, values and goals of 
Maui's citizens and families. 

1.. COtnmlJ'lity where Maui's &amWes can alford to live 

2.'" mixtd·use community with homes close to parks, 
scttools, COlner Slores, beaches, communlly centers. 
l(lNn cenlers. ttc. 

3 .Awide (''Inte of houslnc types for an ages 
cll'ld all Income levels 

11, New ~,ss highwilf des!gned to accommodate light rail Of rn.,s.s Ullnsit 

12. fliSlin& Olowa'u Cullural R~rve alone stream expdllded 
4 . Plans incrude the tonslfuttion of bypass hlgllway Iflroutn O*alu, in 

COIljW1ct1On with n,si phuo 
and enhanced 10 "'clude tnaui(a and ma~al trail system with educa· 
tional/interpretive ptogrdm 

5 . Q\-e r 200 aCfes of pM6 and open space (1/3 of tfle project) including 
presefViltion and enhancemenl of public shoreline access 

13. Walk.able town feduGtslhe number and 'fAith o( iutomobile ttips, 
rcdocCSII.1fiic congestion, conservos iJu/OO(lgy. and IowCfS crN$sions 

6 . InffclStrueturt ')'Stems at no cost to the County 

7. NelghborhOOd l()I,1jn cln:trs to pf'O'Iide community wilh econorni<: 
sust.11I'klbilify, emp!O'fIlM!nt opportunities, and Ioc..~ busilteSS opponunilies 

14. OoslWl team and .rchlle<ls .. rUfted by U.S. Green BuUdlng Council 
for loader~,1p In En"" Elidency 0 ... ", (mO) 

8, InnovaliYe inf!3$1(utlure systetY'.s des.~ed to """''e min1mal M\-etSe 
Impacts upon the elWlronmental tesources 

9. Exceed go\~tnment regulations'OI drainage and storm WOlter runoff 
to protect sho(e~ne ecosyStems 

10.llOglalro'U·O·}Jm· '" b)pmlil'J"'Y ...... cars'" no. .1dlOOJ\ 
stoppi~l with no strtet lilnrs or OYer/under passu 

11". ",ojeclls "'if.1tld 10 be alW>·""UIicd N<;~b""ocd Il<.'I<IopmCII1L 
The tEED Ioi NellhllOrllood O"'OIop ..... , R.'~' System Inlterat .. the 
pfildplcs 01 ..... ' O''''''',n<", """,nism, and O'CUl btilOOe. CUI""'''' 
Pl~,fdC$"ulel'''''''''''~ tt/rd f>'I\Y,,,,,nc.lon 11>11110 dc\'dopmcnt's IocaUon 
and dtSig."1 meet accepted hl&h sunclatds fO( tr't.litonmatllal Msponsitkrr.y 
and sustainable dtvt»prnent. You eM learn tno(e at WW'W.u$&bC.()(g 

Planning and Construction Tlmellne 

2005- 2007 ~ 2008- 2012 ~ 2029- 2038 
C ..... IIIIIIJ·U.· .. 
Plo""'n, ' ..... MIIn'and 

r.nUtltlMm ProeMS ::~~~ t':!::~=:;t. Second Nol",'orllood 
C ... swc ... n PhI .. 

Eirt)' COnsul\atioli ",th £IIIyCoffiI.« .... and Anal OrtsiOl of lnfrastJUctt.ft ResWenls I ... and .. 001: in Residents .... and ",'Ode 
Kef r"""PS/PtopI. ll.ticeolUM ........... eon.WCtion.flllftlal OIowalJ',.rtl lI<f!toborhood erCMJ1d OIowaIu's at~ond 
or .... laI<SO.oty tmpact S14IM1fnt 1n.'r3$UUC1lJnt ~to\WItflts ct<I:tI ntljtlborhood .... ,It 
CoITJ'm.N yOweadl Oewtopment of TedWtaI Indudin(; Phase 1 Walfr tle/thbOfhoOd stores, P" '. ,AddiJonai infrastfUCflJfe 

$tUdes fOf [If,iroomrntal ImpMYmenlS, OtOOtJaSltd ,lkJeatiooal facii~es within m~l1s 
1n·lloIJseCOOlCOf!'JalR .. iew Impact Slatement Vt.t$t6WIt« Trennenl, walUngdiM ..... f)panslon ., mI', sodal 
r.eneralPIanAIMsory I'IIbtlcRe>tow.fEIS Oraina", Systom. Afrotdab5t.feotal, serwr. end cotnmunltYSMices 
Cltrwnru.et RttOulfMnd~ r.ovmlUiEnt Apptovaf ConslllCtion or "located sfnIje-I..,;ty,rrUd·fa,.iy, 
lion for Urban B~s ProctSS tot land Use 1 ..... p1itanillit/l ..... ' apartment Musing oplions 

Enlhiemtnt1; IIOfowaiu 

nllol""",""".f Oct.Waocy of first New 

rtO'l"fll'l"lmetllat land Un Restdeots a: OIowalu 
Enti1jemen~ and Pennits 

The First Steps of a Long Journey 
We are currently completing 
the first steps of a long 
Journey. The Olowalu Town 
proJect will be entitled and 
constructed over the next 
25 to 30 years. 

Communlty.IJ .. ed Plannlni p/J .... 
Highlights of 'his phase Include: 
• Olowalu Talk Siory: 1,350 particlpanls 

oponly excha~ed Ideas with our design 
toam during a \Io~oklong ovont to holp 
cteato the Concoptual Master Plan 
10r Olowalu Town. 

• f'ec(l)ack: Presentations of plans 
ha\I~ btlen milde over past 18 monthS 
to vark)us gfOUpS, associations, anc.J 
community leaders. ThO purpose of 
those meetings was not to seck tiny 
endorsements or opprovols, rather, tho 
purpose was to seck suggestions on 
how to Improve the plan. 

• GPAC Process: We have committed not 
to begin our Enlitlement an~ Permitting 
Phase until tho General Plan Advisory 

Committee (GPAC) has rovlewed and 
awroved a Maui Island Plan, 

Permlttln, and £nllllomont: Tho next 
phase of tho proJoct is tho Permitting 
and Entitlement Process which willinciudo 
a roquost to change tho existing land 
use designations from Agrlculure to 
Project District (Incl""". Urban and Rural 
Designations). Accordl~Iy, this phase 
will Involvo 0 thorough public review and 
approval process, including: 
• Preparation and Aec;eptanec of an 

Envfronmonlallmpact Statoment (EIS) 
Detailed and comprehensivo r<Mew 
of projocl, technical sludies, public 
meetings, and full disclosure of project's 
Impacts upon natural Dnd human 
environment. 

• Land Use Entitlcments Review and 
approval by the State L.n~ Uso 
Commission, the County CounCil. an~ 
Maul Planning Commission, with many 
public hoarlngs and meetings. 

Infra.tructure Dellgn 8f1d Construction: 
Once entftkld, the project \\111 bogln 
Infrastructure design and construct/on 

Including tho new maul<a Honoap!'Uanl 
Highway ut Olowalu,lnlcrnal roa<wd')'S, 
parks/g/cenways, and water ond 
Wclstewater systems. Ultimately, this phase 
will includo families moving into 
a fDnge of affotdabfo, below market. and 
market homos. 

rutur. Nelghborl1oocl Conotroctlon: 
With initial infrastructure in placo, 
neighborhoods will bogin to btl established. 
Future construction of the project will 
Include add~klnal homos, business! 
commercial establishments, neighborhood 
town centers, oddltionallnfrastructure 
systems, space tor civic/social servicos, 
and educattonal facllitios. 

Mahalo for taking lime to rca~ our papor. 
We hope that this report will prevlde you 
with helpful Jnfotmation that you can use 
8S we continuo our plaMlng process for 
Olowalu Town. 

Foedback: Your comments and feedback 
regarding Ofowatu Town are wokomo at our 
wcbs~e at: wWW,Olowalu.nct or by wrltl~ 

us at: Olowalu To\VO, 2073 Wells Strect, 
Su~e 101, wailuku. Hawai'i 1J6793, 

Continued Suggestions 
Improve Town Plan 
We would like to thank the following 
gfOUPS. assoclation$, and eonlmunity 
leaders listed below for helping to 
IMprove our plans fOf Olowalu Town. 

(Nor the pasl18 monlhs they 
have pr(N'ktcd us with opportunities 
to sharo our plan, with them. 

Please noto that those listed 
bolOYi 118\'0 not plovided us with oWclal 
endorsements Ot opptCNals; rathor, 
they hiM) kindly providc~ us with 
valuablo feedback and sugges1ions 
on how to Improve our pIDns. 
• Amellcan Institute of Architects 
• County Department of Transportation 
• County Mayot and Administration 
• County PJannlng Department 
• County Public Works Oepartment 

and Environmental Management 
• FUipino Centennial Chait 
• C..ovcrnor 's Omce 
• Hawol'l Corpenter's Unkln Reps, 
• '.'an~ Of the Worlds Coof.rence 

on Sustalnabllity 
• Kahului Rotary 
• Kihei-Wailea Rotary 
• lahaina Rotary 
• Maul Chamber of Commerc~ 

• West Side 
• Maul Coastal land Trust 
• Ma LM Contractor"s Assoclatlon 
• Maui County Council Mombers 
• MuUl Economic Dovoklpment Board 
• Maul Economic Opportunity 
• Maut Tomorrow Board of Directors 
• Maui Young Business Round 

Table leaders 
• Maul Nul Housing Task Force First 

Timo Home Buyers Conference 
• No KUPlJno 0 Maul 
• Orrico of Iluwulion N(uil$ 
• Storra Cloo Executive Committee 
• Stata Association of Professional 

Engineors 
• StDte Ocpnrtmcnt ot Transportation 

• Highways Oiviskln 
• State Senators Dnd House 

Members 
• Trl·lsle Main Street Rosource Centor 
• wailuku Rotary 
• Lahalna-Henoluu Senolr Cft~en Club 
• West Maul Taxpayer& Association 
• West Maul Mountains Watershed 

Partncrst\lp 

" It's a community 
where you can 
afford to live and 
raise a family." 

I grew up In a small 
town where \\'0 

knew our neighbors, 
.... 'C looked out for 
each other, 8nd 
we could safely 
Wllik or rk::tc our 

bikos to tho storo, school, 01 mUlch. 
Our pace of lifo was not so hectic: 
tho quality of I~o on Maul was 
good. I know that Bill and Dave oro 
concerned about tho changes to our 
Island, especially about tho changes 
to our small towns nnd communities. 
OI""",lu Tewn Is cJc5lgnc~ to btl a 
small town like tho one I grew up In. 
a community whero you can afford to 
live and raise a fomlly. 

- JON SANTOS 
Raisedfnllailw 



RCSllCct Cultural Values and Tmditiotl 0 

Learning From The Past Can 
Help Us Plan For a Better Future 
Olowalu: A Historic 
Population Center 
It Is clear Irom studylf"fl tho historic 
sottlement patterns of Maul that Obvalu has 
always been D location where people have 
chosen to Ilvo. Prior to Y«lstern contact, it Is 
ostimated that up to 2,000 Hawaiians YoUrc 
living and thrMng In Olo""'u. 1M Olowalu 
Ahupua'a had 00 abundance of natural 
resources. HawaNans wore able to grow 
breadfruit and taro in the higher areas and 
S~\\lct potato and coconuts closOf to tho 
shore. Tho SOQ provided fish ood UlO forest 
supplied wood for canoes and houSing. 
A person born In the valley could team 

1853 POPu~lIon Dbtrtbutlon Map 
.... O¥I1nC the popubtod _cas. and 
cotnfnunftiK.f M.ul. E. ch lind 
c:kde fep1ei,lIts SO ptottft. o'eo,.. 
kllfthaln:a Yll1clC tho OM Jnrtc 
ekele .eprnents. 2,750 people. 
$r.lCeJhY~Cdtt.~~1 

lA(ibuo.. tl.Urd~v~"'Kk$'l lm 

Eight Principles 
For Understanding 
And Managing 
The Ahupua1a 

8 skUl, raise D fomlty, tfade, play, Dnd worship 
within tho O!owalu Ahupuo' •• 

from historic times through thO 
plantations days (sec below), OJowalu has 
boen a traditional location tor a community, 
Only In recent times· because of tno closure 
01 tho sugar mill· did Olowalu soc ~. historic 
lmportanee as a traditional population center 
decline. for maIO Information about Olowalu's 
history please visit our website ut WW\.v. 
ofowalu.net 

Learning From 
The Ahupua'a System 
Sustainable dovcJopmcnt Is not a fl('Wl klea 
at Olowalu. For hundreds 01 year, at Ok»walu, 
a populDtton of Scycrol thousand livcd and 
thrived in hermony through the brifliont 
land and resource manae:cmcnt system of 
ahupuC\'a. Our concept Is not to recreate an 

allupua'a system, rathor to Inte­
grate some of the sustainable 

values of the system into the 
plans (Clr OIowalu Town. 

John KaimlKaua. tho lato kumu hula and 
educator from O'nhu, tcds the story of 
how the ahupuu'a evolved as a solution 
to the hardship Dnd strife rcsutting 

IAI MDAliA IIAIAI 

from tho depIction of natural rosources. 
Communities had to tellrn to work 
together to take caro ot tho land, and they 
formod Ulo first stOWflulsiup organizations 
call tho 'flhc) ki'ole, or peoplo's counc",. 

TIlis approoch centers ground 
the preservation of and respect for 
the natural resources that lustaln a 
community ovar time. Thoso concepts 
provklo insight tor tho rcostobllshmcnt 
01 Olowalu Town. 

Leam morc ~ Iohn Kalrmllaua's ttatWAP lit: 
flawJI:'j"~(ldbt~/um/10.qs_thalknrplplofl(~.htmL 

Learning from 
Plantation Days 
Tho coro vakJos and principles 
of small town sustalnabllil)' 

I"'restrvt" 5" In N ocean, 
M 1M sh:JIiffine to the horilon. 

IWfAlAHDHUA 
Pl'estrve and resptd the laws or !he 
land and each o1Jer to Inst.n the 
C«llmunilr's hea/ih.$afe1y, and I\l'If.n. 

and bafance were also found In 
plantation village • • A. recently a. 
1930, Olowalu was a Conlplctc 
thriving plantation town InclUding 
housing tor emplO)'los, 0 school. 
medical tacllitio$, storos, theater, 
athletic programs, nnd places of 
worship. Olowalu', plantation to'M1 
integrated multk:u~u,,' practices 
Into dally IWo and was • mu~l· 
generational community whero 
ever)'Ono know each other, shared, 
and took care of those In need. 

., the 1931 oSowalu 
plafttaUon to'o\n. homrt, 
jobs. and t.mmunltY services 
were .. within. 'A nlic 
, ;uflUs. 1"', dl$tahee equOitH 
1Q • ~Inutc walk. 

R~ tie land and resotJ't:t$ 
extl!1di'1! ..." \he shoItiM kI\he 
sand', readl. 

IIAlEWAlAHI 
Itcsped etemeJU 1h31"~ In II» ~ 
Induding 1h.1I<y, moon. clouds. ...... 
.ind • ..., ran ",we" ~.\he plM,"" 
orJJ lsnl~ seasons. tyoride woller, 
end create the tideJ and dlltCtions lot 
oceanfl3fig3tion. 

MAUKA 
Resped 1M laro ord resolorm 
.tendi~ from the sancl's td., to 
1hehi!j1esI_peoI<. 

ICAPAliUDlONA 
Pr....,..1he l<Mo1edge 
ofpractitionM. 

WlOIlWAi 
RtlJ*( al " .. :errts<lUfces inr::lUdirc 
1iYm. "' ....... ..., ","res ood \he if. 
'fIt~Jl. 

1£'1"1 
Preser\1t and res.peel UH! S8Cfed 
~fmMts llldudircdeilitS.~stCfS, 
lherOl'teSofllJ(Cft,endc:eretnonl&l 
.aMtles:. 

O LOW.#LU SECTION 

PiONEER MILL Ca, LTD 



D Respect The Land 
.--~-.. - -- -- - - -_. - -- ---

The Land Guides Olowalu's Design 

Olowalu Talk Story was a community-based 
Planning Process. It began with a blank slate, 
there was no predetermined plan. 

1,350 Residents 
Participate In 
"OIowalu Talk Story" 
'Olewalu Talk Story; n week· 
long sefies of workshops and 
general sossions attracted 
1.,350 participants. 

1he workshops asked the 
communlly to holp design n SmaU 
Town at OSOwalu. 

Tills was 0 slgnlliennt first step 
In the continuing effort to maintain 
n dialoguo between Maul residents, 
town plonncrs, fXflJhc offlcinJi; 
and others. 

As planning for the proposed commlK'lity 
bogan, tho design team learned about 
oxisting land conditions, natural rosourcos, 
archooologicalond historic s~es, drainage 
patterns. climate, scenic resources, and 
other c,ltieDl components. this informotion 
was thon used as a framework for 
town plannlre. 

long·timo families of OkJwalu and 
some of Maul's most respectod cuttura l 
ond professkmal experts provided our 
load Architect and Planner. Andr6s Ouarrt. 
Dnd his design team with Invaluablo 
Information relatod to Maul's small town 
communities. natural environment. ond 

WORKSHOP AnENDANCE 

5ESSION AmHDANCE 
Op~ning Sesskln 420 

Ulfj lWiI)'Trafllc 105 

Rcacational Resourccs 60 

infrastructure Systcms 100 

M d·Polnl Presenlation 100 

Public Faci~ lcs 35 

Business I Commercia l 40 

Rc<idcnlial 110 

Aloha Closing Session 380 

Total A"~dancc 1,350 

cuttlW'al history. This Information helped 
the doslgn team appreciate anti recognize 
tho signiflWJlCc of OlowukJ. 

Geographic Boundaries 
Tne stoep valleys and sbpos surrounding 
Olo\Ynlu serve as natural boundaries 
and help .otabUsh tho size and scale 
of tho cemmunlty. Tho project silO Is 
situated at tho feothills of the Woot Maul 
Mountains, Tho 620-acro project slto 
I. opproximotely 1216 of tho over 5,000 
acre Olowalu Ahupua'a. 

Natural Resources 
Tho design of Olowalu Town requires 
carefUl con.lderatlon of oxlstlng natural 
resources: the Ofowalu Stream. a healthy 
Shoreline ecosystem. abundant ocean 
rosourCDS. and recreational sitos for 
surfllg. fishing. divilg. and snorkolhg. 

Where Participants Live on Maul 
(lit 1(,,1 Ill' 

"pctnlry '" 
Ce.t,.cMni ,, ~ 

St~hMnl ... 
WlltMn! M 

Participant ResIdency on Maul 
to Y,us «. :N" ' )I~ 

10·lly",. "" 
5·',un ,,~ 

1·4,NU '" 
ltntlJ •• "'"". ,. 

Historical and Cultural Resources 
Olowulu orca cofltoils mony sitnificant 
archacoJogical sites and historical 
features includlre K.'iwaloa (Kawalloa) 
hclau. Awalua Cemetery. hlstofjc burials, 
Pu'u Kiloa, pouogl)'Phs, llapalkl Vil loge, 
the historic Olol'lalu Church, the Olow.lu 
General Store. OJowaiu Wharf, and the 
old Olewalu Sugar Mill. The preservation, 
enhancoment, and protection of these 
sites 3nd features shall bo incorporated 
Into the community design. 

Cultural Reserve 
The current Olowalu CulturDl Reserve 
Is opp<oxlmately 75 acre •. Plans include 
expanding tho Cult urel Reserve to 
increase mauka to makal access and 
enhance educational opportunities. 



HokuIanl HoH.f"Idti. provkkd 
tho dt'Si#I tOIm with VIfu~c 
knowtcdlc of Hawaiian histoty. 
18l'\Iu~e. and wlhn. 

lAc,1 Architects ptorided the deMCn 
lcam with tours of UhMla. ~ • • walfllflu, 
and Makawao. 

Rcwtf.nd EItf Kukthiko conducted a 8IcS4InJ ptiot 
to tho planninc workJhop with tho des",", tcam and 
lho Olowalu rtsi4MIS. 

The People Guide The Town Plan 
During the Olowalu Talk Story workshop, participants and 
town planners exchanged valuable knowledge and experiences, 
A lown for Maul should be designed wHh Inslghl. from the peeple of Maul. Town planners 
Icorned essential information about Maul's culture ond lifestyle, including tho need 
to preserve our quality of life, provldo affordable housing for 
Mooi's residents. and preserve our nalural resources. 

An Evolving Design Process 
Important DesIgn Components: 
Throughout the plamlng workshOp, a 
number or alternatIVe doslgn, were 
pre.enled 10 "",tlolpants for review, 
comment. and feedbock, The site plans 
were continuously ovaluated. assossed, 
and updated to Incotpomto lhe following 
doslgn eomponenl.: 
Slreels/CitaIIIU.., 
Pedestrian·friendly, I",e·lined roadways 
and conneclive st ... , nel'M>rk. 
ResldenUIl 
A wide vartely of housln'lypes,lneludln, 
affonlabl., sanlor, market, single-family, 
multi-famlly, and renlal. 
Recre.Uon.1 Resource. 
Easy aeco .. 10 open spaces, 
pam, b.aches, , ... nways. lralls, 
and bike ways. 
In""st_. $yst .... 
Envlronmenlally sans~lvelnfrasl",cture 
systems,.t no oost 10 public, to include 
roadways. water, wastewater, 
and util~y srstem. 
Publle/CMc FlclllUes 
Sile. for communlly eenl ... , 
Iotial services, schools, pollee, 
fire, and medi'" faciliti ... 
B •• lnus/Co ....... d.1 
Neighborhood town cent ... lor 10cII 
buslnesse. with economic opportunities 
for residents, intluding live/wort< units 
and acee .. 10 daily ,e"lc.s. 

Plans wero Clt'lled 
baltd on various. ftd&hbomood locations. 
Each nel&hbofhood ts dtftned by t,... S-mlnute walk. 

~
-

~ . 
. ' J \ -' 

Traditional Neighborhoods for People, Not Cars 
Mlxed·Use NeIghborhoods 
The basic building block for Olownlu 
Town Is the mixcd-usc neighborhood. 
Neighborhoods will have defined 
conters, Shops and stOICS to satisfy 
daily household needs, and a variety 
of places to live nnd work. 

Small Walkable NeIghborhoods 
The ideal slro or scale of n WDlkablc neigh· 
borhoCKI is measured by a &-Mlnute Walk· 
with only a SA mite trom center 1o edge. TI'e 
neighborhood center ~ a gatherl~ place. 
such as a town squaro, a park. 10Ym center, 
or grean space. 
-Defined as Q Pedestrian Shed 

Communlty·Based Planning D 
- - - -- -------

Ed Und..,. Iod • tour 01 Honokowal Valley 
desctflMnt the nalural .nWOI'Imeftl. CUltural 
history. end naUyo plants.. 

TIlO 011"",1 O\owk.l T.ak $to.f 
ncwslolte, anfonned end iMoitcd p8tlielponlS 
t.,IlO~"cc._)'N""'pI_ 
WOfkshop. H was mailed to CVCt'yonC' on M:M.Ii. 

"The planning and 
growth of a small 
town community 
Is Just like that 
of a family." 

'The p/<>nning and 
growth of a small 
town community 
Is Just like UICJI o( 
D fomi/y.I'l7lalyou 
nurture "om fhe 
IIOry bellinning 

o( i(s CMCCPUon and continue to 
nurture h:Js D direct result on its 
prcso/lcc to the world. People lind 
things that ore clCMO to the (amity 
(Jnd hold It. dcar to their liMIt wirl 
Inevitbbly 1001< out lor its best Interests. 
So, too, with town ,woo1nt. SUCCC$$ 1$ 
achieved wjlh ""<>wing and 'CSpedlng 
the et)~roomen" the needs Offill! 
people, and the pUlpo$C of preparing 
a heartily future: 

GEORGE Rf)(EY ".st Pmidtflf of tM AmtnC.1n ltisfitufe 
01 Arc/tirecl. """I, P.ISI /'mld",' of ,he 

«1101 co"....,iIy Assocla'ion 

Ofowalu Talk Siory slartod with 8 'tIfank 
"Gte: M de"", oceutred ffl scs.sions op.:n 
to tho ~Ie ~'O parUclpanIS WCtc tn· 
cout81Od to r4'Vtew end commenl. Tho plaM 
wert contlnuouffy updated and modmed 
based on ptrlldpenl"s fccdbadt.. 



a The Commul1lty At Olowtalu 

Olowalu Town: 
A Traditional Maui Community 

"Olowalu reminds me 
of the small towns 
that I knew as a 
youngster growing 
upon Maul." 

-How Maul will 
trow fo meet tile 
housing needs 
of OUf WOfk1tVl 
famiNes Is an 
ImportlJIJf quesaon 
(acing us. Olowa/u 

Town answer. lhal question by 
proposJnt to bu{fd a Irue communily 
with D miX of housing. bciXh 
acCC$S :",(1 wHh planning (or Jowl 
neighborhood buslt'lcucs, schools, 
Dnd commur)ty facllities. OIowalu 
reminds me of the sma. towns that I 
MCW'" D }'OUngstC( growing 
upon Maul: 

BILL KAMAl 
$ttIOf Stmc, Rtprt'ltnlalirt, 

"....11 OJ", .. I ... Uri .. , " .. I OIIic. 

Homes in 
Olowalu Town 
Olowalu will offer a wldQ range 
of housing for 011 ogos and income 
lovels - yourg singles, families, 
service workers, working farmers. 
ontrcprcneurs. ond reUroes. from 
slnghl·famlly lots to Ilvo/work urnts, 
Olowalu homes w~1 bo dignified 
and close to tho town center, 
parks, ond beaches. 

A. Rural ResldonUal 
Single·famlly homes on minimum 
one-halt acro lot wHh rural chotactcr, 
B, UlI>an R .. ldontla' 

Singfc.tamlly homos on smallor 
lots, closer to neighborhood 
town ccnto/s. 
C. Ull>a. Uv./WOIk Units 
Rosldcntiallivlng space obove, 
small family buslnoss or commercial 
use on street level. 
O. Utf:lan Town Hou ... 
Multi-Family units Cfcatu hlghor 
denslly located ncar neighborhood 
town centets. 

Conceptual plans for 
Olowalu Town reflect 
the reestablishment of 
a community at Olowalu 
where Maul's residents 
can afford to live. 

Housing win bo provided In many form. 
including affordable, senior, apartments, 
below market, single 'amity. multi·family, and 
Itvc/work opportunities. 

StOtes. schools. pmks, beaches, and 
community scrvices will be Intogtatcd within 
walking distanco of homes. Town centers 
will provide business and commerciDl 
opportunities tor residents to five and work 
~ the same community. 

These plans .ro bel", dovoloped bosed 
on the Information gathered In the OIow('\lu Talk 
Story Communitybased Planning Event and 
community input over tho past 18 months. 

Tho conceptual drawings and chruts 
provide more detail about living In this 
community. We look forword to finalizing 
theso plans based upon continued dialogue 
with tho public . 

Financial Feasibility 
The Olowalu Town Project will neod to be 
finrnclDlly feasible in order to I>coorne 
rca~t~ Under curtent conceptual plans. 
Olowalu Town wi" Pfovldc roughly: 
• 500 atton1lblft h .... ln' unlta (Ie .. than 

120% median Income) 
• 500 sub·market Itooslng unlta (below 

exlstin, average markot prices) 
• 500 marl<et rat. housing unlta (above 

average market prices) 
A$ designed. this plan would meot or 

exceed Milui's exisli~ Workforco Housing 
Ordinance. As proposed, the market (Dte 
housflg mit'S will help to (1llWloo tho 
offordabfc housir~ units and tho cosily' 
infrastructure improvements. 

latt;e shoreline ~rks and cIJaS1aJ 
~~'S for tomrnonllJ ert;<rftnct1L 

'\ 

" " 

'" 

A Detailed Look at a 
Mixed-Use Neighborhood 
o ncaciUlXlai olc1jvtUt$; 5U,nne. M\i".""e. Ashlllf:. 

hi"'n", and divint 
e Stfeetslined ¥rrith ltce$. Slde'k.alks. <lind bike lanes. 

o Preserved 3rch.toIogical site 

o l ..... c>pc buller .Iont hi£ll.-'Y 
o r ... n center oith 10<01 busin= 

o ~nd resentd tot community cenle,s, soc.i .. 1 strVices. 
and cIIic/rellt,lous OI&1n1L'luons 

o land ~""blc foI pcicc and fife IU\lms 

o Comet $lore near .ve/work unit 
o Ap.rtment Of mlJlU.t.>mfy blffld;nt 
()!) Wldc _ ofhotJ~nt lo,"1lIIc tulCe, under m.ri<et. 

tnaI1<et.setllor. fee simple. ,nd rentals 
(!l Connected street n_1I< pot';des mullple lOutes 

tu di~~ Ioca;l v.]ffit.: alltJ mNl1lnlC hlghw4Y U~C 

(D 1I1Ifr14's Wllhln fr.'fHlI!null! w.,lk (1;" lI"t~) "nm fl;Uk.c;., 
school. coasUine. slotts "nd wotk (tntefs 

(I) Uistoric ccmctctry 

IIl RuralhotJselol< 

m F3rm."t,.ar! honle.'i. 

(!; Bod & bre.kfast. inn. or IodilC 

R~te and consllUtt a bypass 
~pay 'fIith three Innovative ·~fUt(ls~ 

Not!J>l>Ol!lOOd"""' 
centersdos/cllod 
10 emblace 8ftd 

::=1 // 
.... 

./ 

./ 

M.l~mllt~use 
off'C"t)ltkd'H.lltf 
fOll llitiition. 

EmUng "'drN'Y """,Md ••• 
scenic dri\1I: v.iU\ monl.;eypod Uee-
.ncd bi~ and side'Holr~ 



Ene.lIr.I~ and "'_ wnu.oI JdlV:tle$, InckJdlnt 
opportunities 10 ,~Ish 3~cuI!urai practices. 

E>!"'nded _ 'olIo CUltur.JI R""""".iIh 
m3uKlHuakai lfitf s~efll. 

"::.> .. 

F •• mstead lots Ilion& the ."""m 
sepat3te Ule lY«J n.e:~bolbood 
tonncenters. 

E'>pond"' ..... ..-poIkll'O"ldes 
Mau1caJMakaI access and other 
IYllU of .,..,... •• II<-""co. 

r Olowalu Town Land Use Breakdown 

I Pa"'s, Open Space & Comaoonlty Space: 53% 
o PaSSive Pa~. Open Spact. OJ!lJral ReSM't: 20~ 
o lotlive P.1JU. Comtnurity eMltl, SClroofs, ~nro' t 7?, 
DllipMlY llnd Roalftrit/ComdM 16% 

1611 711 
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75 
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Loc.11 &hops/" .... willi'. wal~n8 
distance of homes to pt'O'llde daily 
~ .nd"Mee$ f{)I .csld<nts. 

Residential Land Use: 47% 
D Ulbal'l Residential and Comn',~ fk4ir~ : 20~ 
o RlIral ResldMtiill: 2011 
O AgOOJIllt'i11 F8fTJ\sle..1ds: 7~ 

« 
'dIu .. ~ A(tk: ••• ,,1 
'.MH'lal l ttl4uitW ,..,.IItI4. 
illS".,., nOts.lt IS .... 
12S wtf, UOActtl 4' ..... 

G.Otlc.!1II1I O.IIteJul. 3x./ ... 

A Traditional Noighborhood 0 
- --- - -- --

Rut,IIots help IIonolUOIllrom L'Ib,n 
o to atriaJkurni to nature 

Cornptdtensi\llIJe'tf'NiK/ s)'$tem fIJM 
houthOUt tilt! comn:un~ lot ~ 
wolMn"ndblkln,c. 

" Exteed Government rt~u:remef1ls lor dlo!nage 
:wtd stonn W"'et rvnoff 10 )leap present: and 
pro!ect Ihe shorclinc cO(6)'Stems • 

''''I'.4!. (:rc •• '\Of1 nlhr:r rtl1r.f:u"iljti,.jI; 
located v.:ilhin the commun:t~ 

To¥.n Groen.ith poosIbIc """ .. I 
cenler,libr.uy. hula h.lbU,Ofolhe:r 
11001'i_ufiI USCli. 

Olowalu Acreage 
OkMalv bftfl •••••••.•••• . • ... .• • . . . •••• 620 ~,,'t$ 
P •• ~ftJ SplC.tH Corr.nwlq ~u. . .. 330 G((ts 
•• siiu.tj), Usa ... . ................. ... 2iO I«H 

Passive Parks and Open Space 
Str&lIrl!i4t P.1II\ PoeietP44" 
C"k~n l Pf.~.. Altt.4taklCicd S~ts 
"ot'bo.toodh ... 

Active Parks/Community Services 
sct~s 
pGIic,/"'tr.KJitits 

Roadway Corridors 
lr ... LitttdJlo.ut~ AftyS 
(jrwtlll"lJ!; Di ..... "J)"$ 

ffttoultd I~way Tfals 
StietU 

Number of Units byType 
,~. rvr.a/LtU. ......... .............. 565 
...... H1l,...I/~ts ....• •. .••...•..• 785 
LNt/Vbitlkls .... .. .......... " ....... ISO 

Commercial Business Space 
25,000 din .e Town C.ntet. for : 

~lfst~l 
fttstauw.s ,,-
DA'tStoM 

DoCiliIl elws 
Df(t;sts 8 •• SI«. 
Vd., St .... 1 H_Htt $toni 
BlbJl\ts ~, 



D Sustainable & Innovative Infl'ilstructure 

"'Bill and Dave did a beautiful Job working and talking with us. 
I've seen what the community came up with and it Is a good proJect." 
- KATHERINE 0. KING· Born ,lid /101,.., I. Olowalu 

Sustainable Infrastructure 

learn from our natural 
resources, use the best 
available technologies, 
and build Independent 
Infrastructure. 

Respect Our Natural Resources 
OIowalu Town win build Innovative infra-
structuro systems that SIC based upon 
sustainable technologies which minimize 
adverse impacts upon the natural environ-
ment. Efficient "fleen- Icchnol~ics mod· 
clod from natural systc:ms atc planned at 
Olowatu Town with emphasis on consor-
vatlon, cle.nI~, and reC)'Cli~. Compact 
decentralized Infrastructure systems oro 
both economically and onvironmentally 
friendly. These systems create 0 smaller, 
loss Intonslvo "ocological lootprlnt" than 
lorger centralized systems. 

Healthy Communities 
Olowalu Town"s reSidents will utilize walk· 
I~ for many daily noods thus reducl~ 
the number of daily cat trips. Not only 
will reskfents reduce their reliance on 
imported gasoline Dnd cut down on vehicle 
emls~lons, OIoWcllu Town will provide resl· 
dents ooccss to beach parks, playgrounds, 
hiking, and biking IroOl their hOOlOS. Walk-
able communities also increase interaction 
with neighbors and lead to p~slc.11y and 
soclaHy hcatthy communities. 

Independent Infrastructure 
OloWalu Town will bo supported by privately 
funded, Independent infrasttucturc. The 
water. wastewater, and drainage systems will 
bo sized appropriately to support the to\\n"s 
needs. In rna,.". cases, these infrastflJctUtC 
systems will be decC1ltralized which allows 
tOllcss impact on the environment. Olowalu 
Town has also reserved sites tor community 
services inclutJinR educational, police, Dnd 
tiro fRC~itles. The rckx:ation of l-loooopi'ilaOi 
Highway at 01o",,1u will be constructed In 
cor;ul1l:tioo with the first phase of rcestaiJ. 
fishing the OIowalu Community. 

Water and Wastewater 
Through the usc of Intograted 
Resource Planning, Olowalu's 
Natural Rcsource Engineers carefully 
assessed and cxnmlned IMowtlve 
alternatives for water, wastewater. and 
drainage systems. 

Drlnkln« Water 
ThO drinkl~ water (potable wator) 
requlremont to support Olowalu Town 
Is roughly 600,000 gallons per day. 
Tho Olowalu oqune"s sustolnable yield 
I. e.tlmated at 3 minion gaUons per 
day. Tile Olowalu Town Plan Is designed 
to utilize only 20% 01 tho aquffer"s 
sustainable yield. 

wattr U ... WIUty The 010_ wa." 
lreatment plant Wllil red8im wastewater 
from hovsehokts end maM It "vSlbf~ 
for ltrlpUon k"P'ftC MOIO ,ItUM water 
in OIowaIu SIteam. 

Wastewater 
State-of·the-art wastewator treatment 
plants aro rolatively sMoli end have 
little odor or other effoct on tho 
cnvirormcnt. Thoso plents efficiently 
produco clean recycled water for 
irrigation use, 

Irrigation Water 
Irrigation water (non·potabl. water) 
wlil bo provldod by a combination at 
rccycJcd wastewatcr. strCClm water 
and possibly captured storm water. 
Usc of native plants will reduco 
overall "ligation water demands. 

Stream Water Restoration 
The integrated irrigation water 
system will provide opportunities 
to sipJ1ificontly reduco tho omoont 
of stream water currently being 
utilized tor irrigation. 

Dralna«e/Storm Water 
OJowaiu Town will usc best 
management practices (BMPs) to 
design and build dralnago systems 
thot protoct tho hoalth 01 resklent. 
and their homes. pt'csorvo and 
enhance 1ho natural environment, 
and protoct shorollne water quality. 
The BMP standards win protect the 
surrounding onvironment ftom SOli 
croslon. sedlmont production, and 
othor non-polnt source pollutants. 
Drainage systoms will exceed 
government requlroments to 
ensure protection of near·shore 
water quality. 

Fewer Trips, Better Flow, Less Traffic Honoapl'lIanl Highway 
Instead of just planning streets for curs, 
Olowolu Town Is designed to provide 
many modes of transportation for people 
Including walking. biking, mas. trenslt, 
and automobiles. 

These dlffcrent modes of 
tmnsportation address movement within 
tho neighborhood (circulation), between 
neighborhoods (connectivity), and to 
dfflerent perts 01 the Island (reglonol 
transportation). 

Connectivity 
OIoWdlu Town Is doslgned with Jntur~ 
connected streets that Include trees and 
sidewalkS that slow down automobiles 
and encourago war.'ng ond blki~. This 
well·connected network of narrow stroets 
provkfos better mobility Dnd is sofer and 
roore effiCient than J>OOI'fy·connectcd 
network of wide strcets. Olowalu Town's 
neighborhood block system shortens 
travol routes and encourages olternatlves 
to automobiles. 

PlanBl~ tor no\lhborhood 
stores, parks, community contors. and 
educational facilities within walking 
distance 01 neighborhoods will reduco the 
number of automobUc vehicular trips and 
encourago tho casual mooti~ of rcsJdonts 
that form the bonds of n community. 

Circulation 
Internal roa<t.wt systems connocH~ 
Olowalu·. neighborhoods w~ prCNide 
odd~lonal ways to mCMl peoplo throughout 

tho commu .. ty. Tho monl<eypod·incd 
portion ot the cldstir'4l Honoapl'llanl 
HIgIwiay >Ii. be presorved and utilized as 
a lower vofumo connector road betYoCcn 
the 0I0wnIu neighborhoods. In thO caso 
of an emergency on HonoaPt"ilani Hetlwcr/. 
this thotoughlaro could be used to routo 
liglway tm/fie throlllll> OIowau. Bilol and 
walking paths wi lalso seM' as another 
connoction _on neighborhoods and 
alow pocple easy aceess to beach parks, 
shops, and homes. 

Regional Transportation 
O'ow.'u Town will also gra.tlylmprovo 
regional transportation. Tho construction 

of the Olowalu portion of the relocated 
Honoapi' llani Hlgh""y In oorjunctlon 
with U10 first phaso of Olowatu Town will 
greatty improvo roglonal transportation 
to West Maul. Additionally, Olow.lu 
Town residents will hove safe and 
casy access to necessary regional 
transportation. The highway corridor is 
designed to conveniently accommodate 
moss transit attcrnatlvcs when 
available. Olooolu transit stops have 
been doslgned to be wh','n walKing 
distance of the neighborhoods to 
Increaso personal travel choices ond 
reduco relianco on the automobile. 

Duong U>o Ololl'alu Talk Story worksllop, 
options to Improvo Hanoapl'lanl HIgIwiay 
evolved from simply widening the existing 
road to consldcrtng various alternatives, 
includlng the ones shown at right. The 
al\lnment fiMned by workshop participants 
(tar right) provided the best opportunity 
to serve a small town ot Olowalu and to 
enhMCC tho free ncm of high'M:ty tcame. 



Acctss to bcact\cs. YJrrtl£., parks. 
and play ateas. 

NcipJ1bo_ p.rt.. """,de 1>ack )'iIrds' 
fordlidreo. 

200+ Acres of Parks 
and Open Space 
ThO design of OJo'N3lu Town Includes 
avor 200 acros ot parks, boachos, 
gr"nways, ball fields, conmlllOrty 
gathering arcos, ond open spaco. 
Healthy and active communities help 
provide for the social, spiritual, and 
cultural ncods of its roskJcnts. untJ 
enhanco our quality of lite. 

Olowalu CuIM., R ... ~ • .., be lnero ... d 
in size atld entlanced ."it" 1141i1 s)'Slems. 

tfMnes ore situOIted .. ithin e-., sy Wtllcin, 
distance to recreational facilities. 

EG5Y ,0QtS,S to dric. miljous, 
and non·profit Iodi lics. 

Healthy Communities & Quality of lifo D 

Ser.es ot in1e,oonneded tJC.t.nW1rfS/ 
bfceways b walking Ot bOOng. 

~ and enh&1tU public DC(.tU 
to shoreline te$Outte$. 

Places v.tJerc tesJdefll$ c.1n just Nng otIt 
't\i1h fdentfs.5hand reI.1x. 

rJ PaI1<S/Open space 
-1 Residential 
_ Owned by OtJlers 

Relocation Process and The Innovative Olowalu O-Turn 

L 60'Medi,o 7 

-- 450' un. ~ 1-500' Oe<deratiOll and Rif)lt TUrn lane 

How tho O-lurn Worl<s 
lhe Olowalu Turn or o-Turn works by 
preventing drivers from making left turns 
ocross tlllrriC. Drivers sofely lake 0 U· 
turn with tho aSSist ot merge lanes Dnd 
entor into the (faN of traffic going III the 
raVCrso direction. Then, by merging to 
the right lano, drivers may turn right and 

reach their dostinatlon, Meotlngs with the 
Department of TransportaUon have been 
prO<luct"e and they have baen receptive 
to these Innovatlvc kleas. 

No Stopllg1lts, Continuous Flow 
One of tho probloms with tho existing 
flow 0( traffic U1JOl~h orONa"'1 Is that cars 
making turns off the highway - especially 

Relocation HIg1IlIg1Its 
• HllJIwer _Clld In toriuncti011 Mth 
Int phase of d.nlopmlflt 

• Thrtt IIp.atatt O-Tutns pt'Oridt acctss 
to to." and dlsper .. traffic and ~Iow loft 
..... _do/aJS 

• M.dians do~""d t .......... d.t. 
HiM filii or 0111" m ... ~ ... K syst. m, 
as Hbe ...... _I. 

• Public access to I",,,beadl pOlt.,-'.n 
U1t ref.cot'" 1i&J1waY .... U1t .,..., 

The Otow"lu O-I:um keeps frame: nowltll c:ontlnuoudy 
without stopl,hU Ot oWt/LInd~tp»SH. 1he des"" tutu," long 
me'le taMs which .Iow tor easy turns. 

left-turns -Invortabty slow the overall 
flow of tho tmff", Our mOlOlond and 
local trelf" engine ... at tho workshop 
Introduced 8 now approach to Maul Which 
wo coli tho ·O·Turn" It Is on crriciont 
solution that allows for easy and safe 
lurns without interrupting. the flow of 
traffic ond is ~Iccossfu'ly lJoing used 
in other slales. Our troffle ol1&ilcors 

havo designed It to accommodate 
the exlstlOg and futuro troWe vournes 
on Hono'pl'lIonl Highway, 

O-lum Benefits 
• No stoplll/lU • Ho Wlder/''"'''' '' 
• E.sy turns • lone: on/off tanes 
• ContilKlous 1r. ffic now 



!I::l Traditional Neighborhood Develol101cnt On Maul 

"One advantage that Maul has is the Island still has 
a number of traditional towns. These small towns 
represent the model of sustainable communities 
that are compact, connected and complete." 

ANDREs DUANY LHa mil/led Of OI ... OIu roon 

Ofowakl's Utban Growth Boundatles combined vdth lho nal.tnl land fe.tute5 
creato • comblnltlon of restn¢ttons that will preYmt Ofowafu Town from 
5pf'8w1inC Into other corrwnunilies. 

A Message from Andres Duany: 

A Small Town for Maui 
' . 

.,; 
' ;'" 

AneW. Ouany discussJnC carty sita pi .. , 
duri", rho Ofowalu Tatk SIOfY Communll),­
Based Piannklg \YorlOOop 

Maui County's General Plan 
And The Future Of Maui 
Tho Maui County General Plan Is 
currently being updated. The 2030 
Goneral Plan will establish the 
overall vision that wlll guldo the 
growth and development of Maul 
County for tho ncxt 20 years. Ono of 
the key component. of tho General 
Plan will Include tho establishmant 
of Urban and Rural growth 
boundarlos. futuro growth and 
development within those identified 
Urban and Ruml boundaries will be 
oncouraged; growth In arcas located 
outsido ot those boundaries will be 
discouraged. The 2030 General Plan 
will be comprehensive and address 
Ihe social, economic. and physical 
environment through n community, 
driven procoss to collettivcry define 
values, goals, and objectivcs. 

Long Range Effects 
When uttlmately arloplcd by the 
Maul cC')unty Council, the 2030 
General Plan has the potential to 

affect almost every decision we will 
make about whoro to live, work, 
sond our chUdrcn to school 
and prepare our familieS tor a better 
lWe In the years ahead. 
wa encourage you to stay Informed 
ana particlpato In Ihls v~al work. 

Participate Now 
You can send your Ideas to the 
long Range Planning Division 
onllno al www.gonoralplan20300 
mauleounly.gov or by phone 
at 270-733. All of the meetings 
retating to tho development of the 
Go,.,ral Plan, Including Ihose of 
tho curront General Plan Advisory 
Comnltttcc (made up of 25 
dedicated cltl1..ct1-voluntccrs), the 
Planning Commission and the County 
Council ate open to tho public, Tho 
notice of meetings Is published on 
tho Maul County government website 
www.maulcounty.gov. 

Talk To Maul's Long Range Planning Division 
Phone: 270·7335 I Online: www.maulcounty.gov 

Today, Maul has the opportunity to chart 
Its own future and determine the manner 
and form of development thilt will occur 
on thO Island for many years to come. 

Tho plan for Olowalu Town raturns 
to tho original Maui small town model 
of COOlpJetc and compact communities. 
where mest, ff not nil, dolly needs 
CEIl be met withll 0 f!YO-minute work 
ot ooc's home. 

Until recently what MS proliferated 
on Maul and in Hawai' l ls the conventional 
suburban planning Imported wholes.'e 
from the mainland, This dovelopment 
model comes with a numbor of disad· 
vantages, pcnattfcs, and inconveniences, 
such as larger lUnd consumption, segre· 
gated and Isolated pecket. of devolop-
h1en~, trofflc cougnstlal, pollution, nnd 
loss of opon spaco, and public amenities. 

Olowalu Town's layout, structures, 
density, and land use all contribute to 
create a compact. wcJlkable environment. 
Olowalu will have a wide ralltc ot 
housing typos,lncluding townhouses, 

apartments, bungalows, cottages anel 
largo houses on farmsteads. with a 
substantial portion given to much-needed 
affordable housing. 

There will be live/work units 
to encourago peoplo to start new 
businesses, WhIch would help reduce 
the need to commute to work 000 create 
a wider, morc dtversc. economic base. 
Two town centers will feature facititics 
and amenities for the larger community. 
including retail and commercial spa cos, 
civiC buildings, and publle open space. 

Tho building .f Olowalu Town will 
be guided and framed by a new design 
code. This new code marries traditional 
settlement patterns with sustainable 
ecological strategies, and is proposed to 
overlap and simplify the existing lonlng 
code, with the crcation of livable streets 
at a variety of densities, USOS, and 
residential unit types. 

Olowaiu Town Is the marlel for 
a new oPPOftunity to rcwlld communities 
on the Island of Maui. 

f Sub~rb~; Sprawl vs Traditional 
General Characteristics 

• s.gec.IH I.nd ustS 

• C .. ,ost", ... dways 
• CMtinuous outwanl gnM1h of eommunitiH 
'IMfficl,ntuSlofresour(8s 

• De9gntd fOf cart and unsaf. fO( ptdtSttians 
• Conctsted conntdOf roads 
• HiC/l-1jleecl.IrtOI.,ot<leandop .. 
• Dead end, cur·dHlC$ 

• Spnollllng ""'·UIb .. d .. 'efopments 
• Requite ear (0 get to SM'IctS ond sdtools 
• Sodellnd eM. faoWitiK an attertll",,,., 

• Mi>oe<!· ... ...,.,..,itI .. 
• Podestll.n·frI .. cly 
• Wide nn, •• f h"""", for aIIlncomel""" 
• EmifOnrntnlallysustalnebie 

• DHigntd forptopl. , not cal'S 
• Muttlple conned'" end p:Jrllle! "''''.'1' 
·lo ... $pftdstr ..... Untdwi1lltrM' 

IfIdsldewa~ 

Land Use 
• Spnollllng.- and '''''at''' land use • Small.r ntiehborhoocfs and .,ndent 13I'Id us. 
• No stnst of comtnUnfly • Dktlntt $etl$t of place 
• Rod_ open._ and III'oCOOtIII1abIt 0001II • Optn-SPlce and udlan bounded" 

Infrastructure 
• larce, ......... infrIstN""" .)SI .... • Efficl.nt, small-tcal,lnfrasIJuctur. s)'Stems 
·t.t"' .... IIII1II1Ii$SlOnlin .. • ftw .... transmlssion liAtS 

Environmental Resources 
• Low-&nslry dMlopnetlts _ 0.11< _... • CfustIl1d, 1IIf11.-4wf1y """,munitilS 
• larc_ ae.-elopment footplnt • Small urIlan foOlpdat ...... ronmeftl 
• Manycartripsttqulredp..-day • Oe<i",edtoencourrtgtwalklnC,re4lcocarbtp. 



Olowalu fncOfiloratcs Urban Growth Boundaries !II 

Ofowblu TOWfl'$: proposed 
U,b4ln Growth Boundll1cs.c 
,IIO""'l'n rebUon '1111th emUn, and 
proposed nelghbofin, urb.n a,e:n. 

Growth Boundaries 
The Urban and Rural Growth Boundaries at Olowalu 
will prevent outward growth Into surrounding agricultural 
and open space areas, 
Onco established, these growth boundaries 
will maintain Olooolu"$ snmU town scale, 
ensurltll its continued scnse of place, 

OVer tho past 110 to 60 yaars our 
island's urban arcas have grown and 
expanded outward, blending togother 
and reducing farmland and open space. 

dcvclo,J«ICnts. residents 
enn walk to comer stores. 
schools. parks and town squares, 
""tch reduce reliance on elifS. 

In an effort to prevent this suburban 
sprawl. many comnlUnitHls across tho 
country halO bogun to create Urban 
Growth Boundaries. An Urnan Growth 
Boundary Is aline drdWtl around an 
existing or proposed urban area beyond 
which urbanization cannot occur. Oocc 
established, growth must tako place only 
within this area, Ruml Growth Boundaries 
soften the trallslUon from these urban 
areas to agrJcufturaf and noturat areas. 

Olowalu's Urban boundarios will 
encourage higher density mb:cd-uso 
dovelopment resulting In Increased 
land use officloncy. In mixed·use 

The dc"lgncrA of OIow;\ItJ To....., 
plOPOS8 Urban and Rurdl Growth 
Boundaries. These boundaries enhance 
and preserve the town's unique sense or 
plDcet maintain compoct town centers t 

proserve pednsl!lon-rt\ondly stfcots, 
prevent spraw'. and ensure natural 
habitats arc prcservcd and protccted. 

Neighborhood Design (TND) 
Suburban sprlM'lls the result of 
mainland "zoning" concept. IIk1t 
strlCt~ separate uses and actMlias 
Into Single locations. 

It Is Iypically composed of 
subdivisions of homes without 
community servlcesj local stores, 
parks Dnd amonltlas. 

As a result the automobile 
domlnatos the setting, thus 
requiring more and more roads that 
repeatedly till up with traWe. This 
form of growth is a wasteful use of 
precious rosources. 

PrinCiples of TNO 
Tho master plan for Olowalu Town 
is compatible with Maul's small 
town traditions and ensures that 
o meaningful and distinctive 
community Is created. 

At Olowalu, we aro committed 
to Trad~lonal Neighborhood Design 
(TND). This innovative concept uses 
• ""oWic plOMilS and do.1gn tool. 
to guide tho environment for exist-
J~ and new communities. with the 
ultimate objective to build towns 
and communities that arc pedes· 
trian-frlendly. comfortable. safo, 
and ccofo~t:icaUy and cconomlcaHy 
sustainable. 

I-:~~~~:~m~~~:~~~:~~:.i D7:~I::::~~~::m~ P~~~;II maed·use n.Chbothoo<l rP<ld.SIr'~n shedS'). lit ,1 ... ted witllirl on""~1h of. ml . to "JI 
and ntighbOlMoos wi! be desIgned and sUed ct-NtIin&S, not RlOIf: than a 2· to 3·minllte walk. 
to be walkable. 

2 Each mOted-use ne;ghborMod snail ha\"e 
a oiscernible center to 5e(\'e as a communIty 
,·Uhe~ng platt. This center MU also tolll.,l" 
a transit stop, 

3lbe aeiehbothood will be of $!l\lIU size iltKt seale 
with a maclmum s!<uldaro of a 5--minute wl'I lk 
flom lhe edge to Ute (tnte/.this distancea-.-etagtS 
one·quaner of a mUe. 

4 Shoj)s and stoleS within clOse proximity to 
ndl11botfloodswil be 91ffldenlyvarled m 
satiSfy ordinary d,liiy household needs, Such 
Mt1C()O\'tnietlCe$lol't. 

5 The. ne1ghborhood shilll K'lCotporate a va(tety 

I 
of places /A) work,lnct'Oong 1 .. ·..,iI< unit •• 

6 NeJgflbOltIOOOS shaH indude n yafltty of dYltnmg 
types, such tMI )ounger and older persons, s1ngle 
hOusehOldS and famt&es may be noused. 

7 Educational fac~itie~ shi\!I be available, 
0( a SIte reserved, wlhin W.1rA.flg trlSlance 
ofmost"""(~ - - - - -- ---

91l1o,..,ghf,,.. and ""'1tH",. Shan be """tied 
as a netMItl(, with emphasis on connectil'lg 
adj~nt tnorou&hf.att.s whetflver poMlb!t to 
pfO'/il1o IJmUS V.1Ul q>'ons to daspcrs.c .. "rk 

10 1I1«o<Ighfaros >hall be dosI~cd t. ~"lramc, 
((eatlAg 3:'1 envitGl'unent approp(.ate lor 
pedestllolns, bicyclls!S, and aatomob~es. 

11 Building frlnlagtS shall co1le(lh-e1y support 
pedestt\an $IfeelSCapes, pa!1Un& lots to bfl 
k)Ca~d behind buildings. 

12 Susltive naMal fesCIurceS aM cuiM," ateas 
~re pr~ser\'td as perma:1ent open-spate. 

13 Exceptional sites 0( speclallocatlons to b. 
ftsel't'td lot wmmunit,. uses or clvlc bui/dine; . 

14 Bl.li ldines for meetings, education. rei~, Of 

eub.U1e wll be klcated at tne termInation of 
SlNtl vistas Of within me NelgnbOlflOOd centelS. 

15_ .. dsool""'_~ lJocaIJ'" 
w.llkable ntighbothoods aft n.ot de:pelldent 
on alltomobiiO tr.1t\Sportalion. 

". 
\ tl It 

Urban 
CRural 
C Ag/icultuml 
[j Parks I Open Space 
r Owned by Others 

The Value of Boundaries 
8S a DesIgn Tool 
K.hulul and Wduku uwd 10 be compact 
and (omprotll communi1ies seplf8ted 
by .00000urallM\d open spKe. With tho 
ostMlishmenI of L4nIn& end IUbdnislon 
Jaws itllho 1950'S. tho .. cotnmunllios 
boean to mefCO toccth«. At ClIowaiu. 
Um.n .nd Rural Gtowth Bound.oo aro 
desl&ned to maintlin lis smalllo"'Tllcale, 

---- --._----------_._---' 



ID The Potential of Olowalu Town 

Olowalu Town Community Benefits 
Our goal for Olowalu Town is 
to reestablish a small town 
community that reflects the 
vision, values and goals of 
Maui's citizens and famiiies. 

i.,.. communitywhero Maul's tamille$ean aflOrd to live 

2. A mixtd·use co.-nmul1ily with hOmts ClOse to parks. 
sctloots. COllier stores, !:teaches, commullity centers, 
town cettters. elc. 

3.Awide fance of hOlJsil1C types for al ages 
.,Rd all Income levels 

11. New byp.us highwil'j designed to accommodate IlgtIt tail Of I1'MlSS transit 

12. fljstjnc OIOWa!u Cuttutal RtserYe along stream expandtcf 
4. Plans Include the toBS!wCliM of bypass highway thrOU&h OkWtaru, In 

t»njtllcfJOn with ftrsl phase 
and enMnced to Inclooe tnaull:iI and mAAai tmll system Yrith eduCtl· 
lional/intetpteli\"8 program 

5. 0ve/ 200 acres of pa(lts and open space (t/3 ortlte project) including 
preservation ;lOci' en!'lancement of public shoreline access 

13. Walk.1ble town reduces the number aoo length of automobile ttips, 
roout:cs (raffic congestion, conserves tld/uux&)', and I<M'CfS emissions 

6. Infrastructur. syStems at no cost to the County 
7. NelghborhOOd town ctntetS to prOVide community with economic 

sustainabiIity, emp!O'fment opportunities, and bear buslnes.s oppoltunilies 

14. O""",le.m and archllects cerbfied by U.S. Croon &rllling Coonal 
for lea<ler~,1p I. £n"gy £lIicioncy Oosl~, (LHIl) 

8.lnnOK1lh'f inf!3Struchife systems cl'eslg,lect 10 tkwe minlm.11 t'td\'etSt 
impacts upon the ell't'ilOnmental resources 

9. Exceed go\'tfllment regulations fot dtainage and storm water ruttOn 
to protect shora6ne ecosyStems 

10 .• 1Il~all\'\t "O·llfn· QI b)ViS$ tigJlWay aHows cars to b \"IilhOOf. 
stopplt'lC with no strtet Hents or over/under passu 

1h .. projectl, I~om'" 11>'" allif)·"",tilled Noil1rbOlfrood Il<M:iopmool 
lb. mo f .. h'elthbOfllOOd 001'010_1 R.t",SIS .. m Inte&rat"!he 
prildplcs 0/ ""'" 0''''''. neN """'Ii ..... ndll'etfI btildire. CUllblon 
", .. ide> Indqrcndcn~ ttild porly\<llfIc.Jlon "'t the dc\'ciopmont~ Ioc;rUM 
.lnd dl$i&'l meet accepted hi&h Slindatds fO( ert.rirontNJ\tal ,.sponsibinty 
and suSt.lit1able deve:opment. You un leam more at www.u$gbc.OC'g 

PlannIng and Construction Tlmellne 

2005- 2007 ~ 2008- 2012 ~ 2013-2018 ~ 2029- 2038 
c ..... lII1Ily-u .... 
_n, 

, .. tIltUn, .. d 
[nUtl.lMnt rroc.u 

I ........... .,..,. 
AndCMstruetloft r.:!::=~ ... ""'N'JChlrorfMod 

Consbuctttn Phau 
Early Cons~1al1on flith Early Conoultaion and Anal Oesi~l of Infralil'ucture Resldenl$lw and ft'Ofk in Residents I" and.wI< 
Xet r.oops/Poople Noti<e of EiM.........., eom .... lion .r kliUaI Olow¥J's '1$1 ~ood aroood 010-....... snond 
llI<M>Iu!all SO.." tmpact Statement 

In~~ ~rovem,"lS 
c:tn:.r nt~bomood ctntff 

CQuwnriy OUlIeath {)e\eIopment of TEdncal k'ldlKin(; Phase t Wattr t4eighborhood stOles, parks, Addllonallnfrastructufe 
Studies for £miloommtal !mpMYmCnts. Dectntrdled ._uooalrilcilUeswillin im~liS 

In·IIousoCoorcop:u.lR"iow Impact Stal.",.,,' WasleWatef Trea!menl. ... 'f:lng~_ txpanslon of (Me, soda! 
r.eneral Plan M.i,.ry Public R:e\itw of EIS IlI>in:JIi'SysUms Affordablt,renral,seniof. and communllyseMcts 
Cofllinfttt. AtCOftNlItnd~ CtOVtftMrltol Awrowl Consruction of rtlocattd s!n&1e·fami1t. JJdIi·IDmily; 
lion for Ulbao 800nd3ries ProttSS rGt land Use ' ..... pnra.uHitflwa/ ap,lrunenl housing optiOtlS 

fn\h~mtnl5 'I(XOW~ 

nnal,tppfowlof Ot4WatlCJ 01 first New 

r.cnwnmeotat land Uu Re~dtnts: 8t OkIwaiu 

[ntitlemenlS atld Ptrmlts 

The First Steps of a Long Journey 
We are currently completing 
the first steps of a long 
journey. The Olowalu Town 
project will be entitled and 
constructed over the next 
25 to 30 years. 

Communlty.J> •• od Plan nine pII •••• 
Highlights of this phase Include: 
• OloIValu Talk Story: 1.350 participants 

openly oxcha~ed Ideas \'lith our design 
team during a Ytuckloll! evont to help 
crcate the Concoptual Master Plan 
tOt OJowalu Town. 

• feccIJack: Prcscntatfons of plans 
t\8Ve boen mac.Je over past 18 frionths 
to various groups, aSSOCiations, and 
community leaders. The purpose of 
these meetings was not to seck any 
endorsements or approvals, rather, thO 
purpose was to seck suggestions on 
how to Improve the plan. 

• GPAC Process: We have committed not 
to begin OU1 Entitlement and Permitting 
Phase until tho General Plan Advisory 

Committeo (GPAC) has ,eviewed and 
approved a Maul Island Plan. 

Pennlttlng and EnUUomont: Tho noxt 
phase of the project is tho Permitting 
and EnlHlemcnl Procoss which will Include 
a request to ehango tho existing land 
use dosignations from Agriculture to 
Project District (Includos Urban and Rural 
Designations). Accordl~ly. this phase 
wlllirworvc a thorough public review and 
approval proces" including: 
• Preparation and Acceptance of an 

Envlronmenlal lmpact Statement (EIS) 
Detailed and comptchenslvc reviow 
of project. tcchnkal studies. public 
me.ti~s. and full disclesur. 01 projecrs 
Impacts upon natoral and humon 
environment. 

• Land Usc Enlitlements Review and 
oppfoval by the State land Usa 
Commission. Ihe County Council. and 
Maul Planning Commission, with many 
public hearings and meetings. 

InrrastlUctu,e Design IIIId Const ... tlon: 
Once ontnlod. tho projoct 1'0111 begin 
Infrastructure design and construction 

Including tho new ",auka Honoapi'tlanl 
Highway at Olowalu. internal roadways. 
parks/greonways. and \'later and 
wastewater systems. Ultimately, this phase 
willincludc families moving into 
a range of affordable, bck:lw market. and 
market homos. 

ratu,. NelClrbo"'ood Construction: 
With Initial infrastructure In plato, 
neighborhoods wi ll begin to be established. 
Future construction of the project will 
Include addnlonal homos. business/ 
commercial establishments, neighborhood 
town centels, nddltionallnfrastructur8 
systems, space tor civic/social services. 
and educational facUlties. 

Mahalo for taking time to read our paper. 
We hope that this ,eport will provide you 
with helpfut Information that you can usc 
8S we continue our plaMing process fot 
Olowalu Town. 

Feedback: Your comments and fccdbilCk 
regarding OIoWdtu Town are welcome at OUf 
website at: www.Olowatu.nct or by Ylfltl~ 
us at: Olowalu Town, 2073 Wells Street, 
Su~o 101. Wailuku. Hawai'i 00793. 

Continued Suggestions 
Improve Town Plan 
We wouldllko to thank the followi'll 
groups, associations, and community 
leaders listed below tor helping to 
Improve our plans for Olowalu Town. 

lMlr the past 18 months they 
hove provkfcd u. with opper tunitle. 
to shar~ our plans with thorn. 

Please nOlo thallhoso listed 
bo'<WI hovo not prOlJided us with offICial 
endorsements or approyals; rathc:r, 
they hwc kindly provided u. with 
valuablo fccdbacl< and suggestions 
on how to impt'OVC our pJans. 
• American Institute of Architects 
• County Department of Transportation 
• county Mayor and Administration 
• County Plannl~ Dep.rlment 
• County Public Works Department 

and Environmental Management 
• Filipino Centennial Chair 
• Governor's Office 
• Hawal', Carpenter's Union Reps. 
• Island Of lho Worlds Conference 

on Sustalnabllity 
• Kahului Rotary 
• Kihei-Wailea Rotary 
• lahaina Rotary 
• Maui Chamber of Commerce 

·Wost Side 
• Maul Coastal Land Trust 
• Maui Controotor's Assoclation 
• Maul County Council Member. 
• MillM Economic Dovelopmont Board 
• Maul Economic Opportunity 
• Maul Tomorrow Board of Directors 
• MaLlt Young Business Round 

Table Leaders 
• Maul Nul Housl~ Task force first 

Tille Homo Buyers Conferonco 
• Na Kupuna 0 Maui 
• Offi(.'O of IhtwOjioll Affaifs 
• Sierra Club Executive Committee 
• Stato Association of Professional 

Engineers 
• Stote Department of Transportation 

• Highways Division 
• State Senators and House 

Members 
• 1(1-1510 Main Street ResourCD Center 
• wailuku Rotary 
• Lahalna.Honolua Senolr CH~.n Club 
• West Maul Taxpayers Association 
• 'West Maul Mountains Watershod 

PartnerSlllp 

"It's a community 
where you can 
afford to live and 
raise a family." 

J grew up in (] smoll 
town Where v..'C 
know our ne~hbors. 
Yt'C looked out tor 
each other, and 
v..'O could sofely 
walk or rkfe our 

bikes to tho store, school, or ChlKCh. 
Our pace of lifo was not so hectic; 
tho quaHty of IWe on Maul was 
good. I know that Bill and Dave aro 
concerned about the changes to our 
Island. especially about the changes 
to our small towns and communities. 
Olowaiu Town Is designed to be a 
small town like the one I grew up In, 
a community where you can afford to 
IIvo and raise a famHy. 

-JON SANTOS 
Ra~HII'IHailw 



. 0LOWALU TOWN MASTER PLAN 

EARLY CONSULTATION MEETINGS 
(Before & After Nov. 2005 Talk~Story Planning yvorkshop) 

In addition to the week-long Olowalu Talk Story planning workshop in November 2005, a 
significant component of Olowalu Town's community-based planning' process involved an 
extensive number of Early Consultation meetings with both public and private agencies/groups, 
as well as, concerned individuals of the community. The purpose and intent of the meetings were 
not to seek approval or support of the Master Plan; mthcI, the meetings provided an QPportunity 
for the project managers to share and discuss the conceptual Master Plan, and more importantly. 
receive valuable feedback and suggestions related to possible issues and/or concerns. Since mid~ 
2005 thru December 2009, the project developers have met with a wide range of groups or 
entities, including Maui's residents, associations, community leaders, and public officials. The 
following is a brief listing of these groups/entities: 

bATE GROUPIENTITY LOCATION 
• July 2005 Maui County General Plan Planning Consultant Honolulu, Oahu 

• August 2005 Maui Tomorrow Foundation Makawao, Maui 

• August 2005 Sierra Club, Maui Chapter, Executive Committee Paia, Maui 

• September 2005 Olowalu Village ResIdents Olowalu, Maui 

• September 2005 West Maui Residents & Other Maul Residents Olowalu, Maui 

• September 2005 State Department ofTranspottation -.Highways Division Honolulu, o-~u 
December 2005 same as above (2nd meeting) Honolulu, Oahu 
September 2006 same as above (31'<1 meeting) Honolulu, Oahu 

• Septembcr2005 Hawaii carpenter Union, Mau! Office Representative Wal!uku, Maui 

• September2005 Maui Chamber of Commerce Wal!uku, Maul 

• September 2005 U.S, Green Building Council & LEEO Rep. Wailuku, Maui 

• September 2005 Maui Coastal Land Trust Wailuku, Maui 
March 2006 same as above (2!'1d meeting) Olowalu, Maui 

• September 200S Maui County Council Member, Charmain~ Tavares Wailuku, Maui 

• September 2005 Maui County Planning Department, Director, Deputy, and Staff Wailuku, Maui 
February 2007 same as above (2nd meeting) Wailuku; Maui 
April 2007 same as above (jill meeting) Wailuku, Maui 
February 2008 same as above (41h meeting) Wailuku, Maui 

• September 2005 E;'(ecutive Assistants for former Mayor ofMaui Wailuku, Maui 

• September 2005 Maul County Environmental Coordinator Wailuku, Maui 

• September 2005 Tri~Jsle Main Street Resource Center/Wailuku Main st. Assoc. Wailuku, Maui 

Early Consultlltion List 
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• September 2005 

• September 2005 

• September 2005 
November 2005 
February 2006 

• St:ptt:moer 2005 

• St:ptember 2005 

• October 2005 

• October 2005 

1 • November 2005 

'. November 2('105 

"November2005 

• November 2005 

• November 2005 , 
• November 2005 

• November 2005 

• November 2005 
February 2006 

• December200S 

• De~mber 2005 

• Januruyl006 

• Januaryl006 
August2007 

• January 2006' 

• January 2006 

• January 2006 

• February 2006 
July 2007 

• February 2006 

• Fcbruary2006 
February2007 
January 2008 

Greenways Maui 

M.E.D.B Executive Director 

Fonner Meui County Mayor, Alan Arakawa 
same as above (2nd meeting) 
same as above (3nl meeting) 

American Institute of ~rchitt;.Cts, Maui Chapter 

Wailuku, Maui 

Wailuku, Maui 

Wailuku, Mau! 
Kahului, Maul 
KahulUi, Maul 

Wailuku, Maui 

Public WorkslEnvironmental Management, DirectorilOd Deputy, Wailuku, Mau! 

Mau! Economic Opportunity (MEO), Executive Director Wailuku, Maui 

West Maui Taxpayer's Association, Executive Director Wailuku, Maui 

Maui Cultural Lands, Ed and Pua Lindsey Honokowai, Maul 

Maui County Department of Parks, Deputy Wailuku, Maul 

Mauj County Department of Transportation, Director and Dep~ty Wailuku, Maui 

Mau! County Police Department, West Mau! Division 

County Department of Housing & Human Concerns, Director 

Maul County Department of Fire, Deputy 

Olowalu Cultural Reserve, Board of Directors 

Former Mayor, Alan Arakawa 
same as above (2nd meeting) 

State Association ofProfessiofl31 Engineers, Maui Chapter 

West Maui Mountains Watershed Partnership. Director 

Wailuku Rotary Club 

State Senator Roz Baker 
same as above (2"d meeting) 

Maui Contractor's Association 

Nal<';tipunaOMaui 

Ma~i County Council Member, Michelle Anderson 

Maui County Council Member, JoanneJoimson 
same as above (2"" meeting) 

Kahului Rotary Club 

West Maui Taxpayer's Association, Annual Meeting 
same as above (21id meeting) 
same as above (31'<1 meeting) 

Wailuku, Maui 

Wailuku, Maul 

Wailuku, Maul 

Olowalu. Maul 

KahulUi, Maui 
KahulUi, Maui 

Wailuku, Maui 

Olowalu, Maui 

Wailuku, Mao! 

Kihei, Mau! 
Lahaina, Maui 

Kahului, Mau! 

Olowa/u, Maul 

Wailuku. Maul 

Wailuku, Maui 
Wa!luku, Maul 

Kahului, Maui 

Lahaina, Maul 
Lahaina, Maul 
Lahaina, Maul 
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• Marcb 2006 Maui Young Business Round Table Leaders Kahului, Maui F!lbruary 2008 State Department of Education, Planning Division Honolulu, Oahu 

• May2006 Maul County Council Member, Cbannainc Tavares Wailuku, Maui April 2008 M~ui County Mayor, Charmaine Tavares Wailuku, Maul 

• July 2006 West Maui Ch.mlber of Commerce Lahaina,. Maul April200S Statc Senator Russell Kokubun Honolulu, Oahu 

• August 2006 Kihei-Wailea Rotaty Club Wailea, Maui May 2008 State Department of Health, Healthy Communities Initiative, Orr. Wailuku, Maui 

• August 2006 American Institute of Arcbitects, Maui Chapter Wailuku, Maui May 2008 Bank of Hawaii, Wailuku Branch Management Wailuku, Maui 

• January 2007 Maul Counly Council Member, Gladys Baisa Wailuku, Maui August 2008 Maul Realtor's Association, Government Affairs Committee Kahului, Maul 
July 2007 same as above (2nd meeting) Wailuku, Maui 

August 2008 Olowaiu Mauka Homeowner's Association Olowalu, Maui 
• January 2007 Maul County Council Member, William Medeiros Wailuku, Maui 

October ZOOS Maui Representative for COllgresswoman Mazie Hirono Wailuku, Maui 
"Jtu1uary 2007 Lahaina-Honolua Senior Citizens Club l...:J.haina, Maui 

March 2008 same as abovc (Znd meeting) Lahaina, Maui October 2008 MaUl Representative for Senator Inouye Wailuku, Maui 

• July 2007 Maui County Council Member, Riki Hokama Wailuku, Maui December 2008 Maui Nui Marine Resource Council, Representatives Olowalu, Maui 
January 2009 same as above (2nd meeting) Wailuku, Maui 

• July 2007 Maui County Council Member, Danny Mateo Walluku, Maul 
June 2009 Director ofSt3te Land Use Conunission Honolulu, Oahu 

• July 2007 Maui County Council Member, Mike Molina Wailuku, Maui 
September 2009 Maui YMCA Director Kahului, Maui 

• July2007 Lahaina Rotary, Sunrise Club Lahaina, Maui 
September 2009 Maui Community Co!!ege, Chancellor Kahului, Maui 

• August 2007 Maui Chamber of Commerce, West-Side Lahaina, MaUl 
September 2009 Sustainable Living Institute ofMaui, Director Kahului, Maui 

• August 2007 Stale Representative Joe Bertram Kihei, M:Uli, , Marcb 2011 University of Hawaii Maui College Kahului, Maui 
• August 2007 Maul County Council Member, Mike Victorino Wailuku, Maui 

April 2011 Kaunoa Senior Center Spreckelsville, Maui 
• August 2007 State Representative Angus McKelvey. Lahaina, Maui 

June2011 FACE Ma,ui Chapter Wailuku, Maui 
• August 2007 Council on AgIng, Peter Durkson Wailuku, Maui 

August2011 Lions Club Kahului, Maui 
• August 2007. Maui Kiwanis Group Kahului, Maul 

INDIVIDUALS 
• August 2007 Kihei Community Assooiation Kihei, Maui 

November2005 KumuKeli'I Taua & Kimokeo Kapabulebllll, Cultural Consultants Wailuku, Maw 
• August2007 State House Interim Task Force all Smart Growth Honolulu, Oahu 

November2005 Ed Lindsey, deceased, and wife Pua, Cultural Consultants Honokowai, Maui 
• September 2007 Wailuku Senior's Club Wailuku, Maui 

November 2005 Dana Naone Hall, Cultural Consultant Wailuku, Maui 
• October 2007 County Department of Economic Dl;velopment, Director Wailuku, Maui 

November 200S Hokuhmi Hoit.Padilla, Cultural Consultant Wailuku, Maui 
" October 2007 Kihei-Wailea Rotary Club Wailea, Maui 

November 2005 Iokepa Naeole, Cultural Consultant Wailuku. Maui 
• November 2001 Opinions Maui, Akaku TV, Don Couch Kahului, Maui 

November 2005 Katherine King, deceased, long-time Olowalu Resident Olowalu, Maul 
• November 2001 AARP Livable Communities Conference Kahului, Maui 

November 2005 George llixey, A.l.A Wailuku, Maui 
• November 2001 MaUl Native Hawaiian Chamber of Commerce Wailea, Maul 
November 2008 same as above (2nd meeting) Wailea, Maui November 2005 Dick Mayer, Retired Instructor, MCC Ku!a,Maui 

November 2005 Buck Buchanan, Environment Lahaina, Maul 
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March 200.6 Leslie Kuloloio, Cultur:ll Consultant 

December 2006 Robert Hobdy, Environmental Consultant 

September 2009 Marc Hodges, Natural Resource Consultant 

Oclober 2009 Scott Fisher. Native FloraiFauna Specialist 

Wailuku, Maui 

Wailuku, Maui 

Wailuku, Maui 

Wailuku, Maui 


