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PREFACE FROM USEBG

The built environment has a profound impact on our natural environment, economy, health, and preductivity.
Through its Leadership in Environmental and Energy Design (LEED®) certification programs, the U.S. Green
Building Council (USGBCQC) is transforming the built environment. The green building movement offersan
unprecedented opportunity to respond to the most important challenges of our time, including global climate change,
dependence on nonsustainable and expensive sources of energy, and threats to human health. The work of innovative
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.

USGBG 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 industry. USGBC’s programs have three distinguishing characteristics:

Committee-hased

The heart of this effective coalition is our committee structure, in which volunteer members design strategies thatare
implemented by staff and expert consultants. Our cominittees provide a forum for members o 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 platform for carrying 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-s110 Fax

www.usgbc.org

PARTNERSHIP

The Congress for the New Urbanism and the Natural Resources Defense Council collaborated with the U.S. Green
Building Councilin 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 smart
growih strategies.

LEED 2009 FOR NEIGHBORHCOD DEVELOPMENT



COPYRIGHT

Copyright © 2009 by the U.S. Green Building Council, Inc. All rights reserved.

The U.S. Green Building Council, Inc. (UUSGBCT) devoted significant time and resources to create this LEED® Rating
System. USGBC authorizes individual use of the LEED Rating System. In exchange for this authorization, the user
agrees:

1. toretainall copyright and other proprietary notices contained in the LEED Rating System,
2. not tosell or modify the LEED Rating System, and

3. not toreproduce, display, or distribute the LEED Rating System in any way 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.

Asacondition 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
assertagainst 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

USGBCS, U.S. Green Building Council®, and LEED?® are registered trademarks of the U.8. Green Building Council,
Inc.
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NTRODUGTION

l. THE CASE FOR GREEN NEIGHBORHOOD DEVELOPMENTS

Asthe U.S. population continues to expand rapidly, consumption of land 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.! 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
asignificant 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 predeminant development pattern over the past
soyears. 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.* 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 infrastructure
also lessen negative consequences for water resources, air quality, and natural 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 of life. 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 benefirs and the case for green neighborhoods makes itself.

il. LEED® RATING SYSTEMS

Background on LEED®

Following the formation of the U.8. Green Building Council (USGBCQ) 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, Jerry Walters, and Don Chen, Growing Cooler: The Evidence on Urban Development and
Climate Change (Washington, D.C.: Urban Land Institure, 2008).
2 “Greenhouse Gases, Climate Change, and Energy” (Energy Information Administration, May 2008).

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT

Xi



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 referred 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 zo05.

As LEED has evolved and matured, the program has undertaken new initiatives. In addition to a rating system
specifically devoted to building cperational and maintenance issues {LEED for Existing Buildings: Operations

& Maintenance), LEED addresses the different project development and delivery processes that exist inthe U.S.
building design and construction market, throngh rating systems for specific building typologies, sectors, and
project scopes: LEED for Core & Shell, LEED for New Gonstruction, 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 gnides 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, at www.usgbc.org.

Background on LEED for Neighborhood Development

The U.S. Green Building Council {USGBC), the Congress for the New Urbanism (CNU), and the Naturai Resources
Defense Council (NRDC)—organizations that represent leading design professionals, progressive builders and
developers, and the environmentat 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™.

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 neighborhcod and relate the
neighborhood to its landscape as well as its local and regional context. The wotk of the LEED-IND core committee,
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 gnidelines 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 raring 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 of LEED-ND. These
credits acknowledge the importance of local conditions in determining best environmental design and construction
practices as well 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 of approaches,
including energy modeling, life-cycle assessment, and eransportation analysis, is used to quantify each type of
impact. The resulting allocation of points among credits is called credit weighting.

LEED 2c09 usesthe U.S. Environmental Protection Agency’s TRACE 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 the weightings
developed by the National Institute of Standards and Technology (NIST); these compare impact categories with
one another and assign a relative weight to each. Together, the two approaches provide a solid foundation for
determining the point value of each credit in LEED zo09.

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

= Al LEED credits are worth 2 minimum of 1 point.
» All LEED credits are positive, whole numbers; there are no fractions or negative values.

» Al LEED credits receive a single, static weight in each rating system; there are no individualized scorecards
based on projectlocation.

w 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 credit weightings process involves three steps for LEED for Neighborhood
Development:

1. Areference neighborhood is used to estimate the environmental impacts in 15 categories associated with a
typical neighborhood development pursuing LEED certification.

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

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 allocation.

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 Toolsfor the Reduction and Assessment of Chemicaland Other Environmental Impaces (TRACT) (U.8. Environmental Protection Agency,

Office of Research and Development, hitty:/fwww.epa.gov/nrmrlfsedfsabjtracif).

4 Relative impact category weights based on an exercise undertaken by NIST (National Institute of Standards and Technology) for the BEES
program, hiep:/fwwarbfrl nist.gov/oae/fsoftware/bees/.
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The weightings process for each rating system is fully documented in a weightings workbook. The credit weightings
process will be reevaluated over time to incorporate changes in vatues ascribed to different neighborhood

impacts and neighborhood types, based on both market reality and 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,

HI. 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 Locationand Linkage (SLL)
= Neighborhood Patternand Design (NPD)
s Green Infrastructure and Buildings (GIB)
» Imnovaticn and Design Process (IDP)

m 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
amix af 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-housing infill 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 majority of the

land within the project boundary and the plan for new construction or major renovation for the majority of the
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 existingbuildings; 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 for a 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 serve 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 Iands for
new development opportunities, particularly for housing that is affordable to faculty and staff bur 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 controlied by local
governments. One city may be aleader in stormwater management, and another an innovator in traffic calming, but
neither maybe advanced in all areas covered by LEED-ND. The rating system should therefore not be considered

a one-size-fits-all policy tool. 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.org for LEED-ND policy guidance for state and local
governments.
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“Neighborhood Develspment,” Defined

Based on research on the origins of neighborhood design and current best practices for locating and designing new
development, the LEED for Neighborhood Develepment core committee has developed a rating system for smart,
healthy, and green neighborhood development. Although EEED-ND does not strictly define what constitures a
neighborhood, the prerequisites and credits are written to encourage a type of development that recalls the siting
and design of traditional neighborhoods and promaotes 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.” In basic terms, a neighborhood is an area of dwellings,
employment, retail, and civic places and their immediate environment that residents and/or employees identify with
in terms of social and economic attitudes, lifestyles, and institutions.

Aneighborhood can be considered the planning unit of a town. The charter of the Congress for the New Urbanism
characterizes this unit as “compact, pedestrian-friendly, and mixed-use.™ 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 cut in LEED-ND, 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” of 125 acres, or if the land area is a square, 160 acres. Although Perry’s diagram does
not address many of the sustainable features of LEED-ND, such as access to multimodal transportation options,
location of infrastructure, and building form, 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®
Since half a square mile contains 320 acres, the core comnittee has decided that this size should serve as guidance for
the upper limit of a LEED-ND project.

5 Lewis Mumford, “The Neighbourhood and the Neighbourheod Unit,” Town Pluuning Review 24 (1954): 256-270, p. 258.

6 Charter of the Congress for the New Urbanism, www.cnu.org/charter, 1996.

7 Ibid

8 H.Diwtmarand G. Chland, eds., The New Transit Towni: Best Practces in Transit-Oriented Development (Washington, D.C.: Island Press, 2004), p. 120,
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Figure 1. Clarence Perry's Neighborhood Unit, 1929. Figure 2. A “sustainable” update of Perry's
Source: Regional Plan Assaciation neighborhaod 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 cutdoor “room™ in the neighborhood. The best centers are
within walking distance of the primarily residential areas, and typically some gradient in densityis 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 surrountding 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 8oo feet apart along any single
stretch.

The morphology of a sustainable neighborhood—the design of its blocks, streets, and buildings—can serve as the
foundation of a walkable environment, Walkable 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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Amix 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”—smali 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.® 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
adifferent 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 ereate civic pride

and also an interesting vista for pedestrians. With a focus on civie buildings and gathering places and the pedestrian
experience ingeneral, it is no surprise that walkable 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 by foot or bicycle to jobs, amenities,

9 Jane Jacobs, The Death and 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 of life 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 quality of life.

Certification

To earn LEED certification, the applicant project must satisfy all the prerequisites and qualify for a minimum
number of points to artain 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 40-439 points
Silver B0-59 points
Gold 60-79 points
Platinum 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. Gonditional Approval of a LEED-ND Plan. This stage is optional for projects ar 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 §0% 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
isachieved, aletter will be issued srating 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 {s 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 foctage
can be constructed; projects that are more than 75% constructed must finish and use Stage 3. Any changes tothe
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 planis 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 all 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. If it does, a project team can proceed; if it doesn’t, the team can end its participation
in the program hefore 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.

V. EXEMPLARY PERFORMANGE

Exemplary performance straregies result in performance that greatly exceeds the performance level or expands the
scope required by an existing credit. To earn an exemplary performance 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 exemplary performance points are available are listed in the LEED Reference Guide for Green
Neighborhood Development, 20c9 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 creditis worth an additional 1 point, and a total of 4additional 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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SMART LOGATION AND LINKAGE

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
{VMT). Toreduce the incidence of obesity, heart disease, and hypertension by encouraging daily physical activity
associated with walking and bicycling.

Reguirements

FOR ALL PROJECTS
Either (a) locate the project on a site served by existing water and waslewater infrastructure or (b) locate the project
within alegally 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 infill sife.

OR
OPTION 2. Adjacent Sites with Connectivity

Locate the project on an adjacent site (1.e., a site that is adjacent to previously developed land; see Definitions)

where the connectivity of the site and adjacent land is at least go intersections/square mile as measured within
a1/2-mile distance of a 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 andfor design the
project such that a through-streef and/or nonmotorized right-of-way intersects the project boundary at least every
600 feet on average, and at least every 8oo 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
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OPTION 3. Transit Corridor or Route with Adequate Transit Service
Locate the project on a site with existing and/for 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/for
streetcar stops, or within a 1/2 mile walk distance of bus rapid transit stops, light or heavy rail stations, and/for 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. Commutter rail must serve more than one
metropolitan statistical aveq (MSA) and/or the area surrounding the core ofan MSA.

Table 1. Minimum daily transit service

Weetert e
40

Projects with commuter rail or ferry service cnly 24 &

Profects with multiple transit types {bus, streetcar, rail, or ferry)
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If transit service is planned but not yet operational, the preject must demonstrate one of the following:

a. The relevant transit agencyhas 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, streetear, 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. Forrail 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:

= Agratelegislature or local subdivision of the state has authorized the transiragency 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

= Amunicipality 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 oceupancy 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
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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 (“diverse uses”; see Appendix) such that the project boundary is within 1/4-mile walk
distance of atleast five diverse uses, or such that the project’s geographic center is within 1/2-mile walk distance
of atleast seven diverse uses. In either case the qualifying uses must include atleast one food retail establishment
and at least one use from each of two other categories, with the following limitations:

a. Asingle 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 if it sells

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 exterior entrances, but no more than half of the minimum number of diverse uses can be situated
inasingle building or under a common roof.

¢. Onlytwo establishments in a single category may be counted (e.g,, if five 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 atleast 25% of its boundary bordering parcels that are each at least 75% previously
developed. A street 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 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 sco feet in any one 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 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 nonmototized right-of-way every 6co 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

Project———;
Boundary

[27] Previausty Developed

Parcel

" Open Space

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 exciudes 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's”y'étﬁé'm,_ Street rights-of-way may
notbe excluded. W T
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infill site a site that meets any of the following four conditions:

a. Atleast75% ofits boundaryborders parcels that individually are at least 50% previously developed, and that
inaggregate are at least 75% previously developed.

" 'b. Thesite, 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.

¢. Atleast75% of theland area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary
is previously developed.

-d. Thelands within a1/2 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 niot 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 (&) and (b) above, any fraction of the perimeter that
borders waterfront other than a stream is excluded from the calculation.

{a). Infill preject site based on minimum 75% of (b). Infill project site based on minimum 75% adjacent
perimeter adjacent to previously developed parcels to previcusly developed parcels using project boundary
and selected bordering parcels
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" (e). Infill project site based on minimum 75% of land (d). [nfill project site based oh minimum 140
area within 1/2 mile of project boundary being previously intersections/sg.mi. within 1/2 mile of project boundary
developed

12 Mile s, - RN |Pm]e:l—-i;;\j'*

Boundary &
»

Praviously
Developed Parcels

.| it 25% of land ares within

previously developed altered by paving, construction, and/or land use that would rypically have required

. regilatory permitting to have been initiated (alterations may exist now or in the past). Previously developed land
includes a platted Jot on which ﬁbuilding was constructed if the lot is no more than 1 acre; previous development
onlots larger than 1 acre is defined as the development footprint and land alterarions 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 Iand. 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), G1
{critically imperiled), or G2 (imperiled) have been or are likely to 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 1o determine whether such species
or communities occur or are likely to occur on the site.

OPTION 1. Sites without Affected Species or Ecological Community
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.

OR

OPTION 2. Sites with Affected Species or Ecological Community: Habitat Conservation Plan
Comply with an approved habitat conservation plan under the Endangered Species Act for each identified species
or ecological community.

OR

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

Equivalent
‘Work with a qualified biologist, a nongovernmental congervation organization, or the appropriate state, regional,
orlocal agency to create and implement a conservation plan thar includes the following actions:

4. 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 selling the land or a conservation easement on the land to an accredited land trust or relevant public

agency.
¢. 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.

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT
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d. Ifany 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 perpetuity habitat
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 of Jand
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 conservation 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
Locate the project on a site that inchudes no wetlands, no water bodies, no land within sc feet of wetlands, and no

land within 100 feet of water bodies.

OR

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 preproject wetlands, water bodies, land within 5o feet of wetlands, and land within

100 feet of water bodies is not affected by new development, unless the development is minor improvements
or is on previously developed land.

OR
b. Earnarleast 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 1.

Table 1. Maximum aliowable area of impacts within buffer zone, by density

>1.75

> 25

> 18 and = 25 »>1.2bt0=1.75 = 156%
>10and < 18 >.75t0<1.25 = 10%
=10 =.75 = 5%

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

* For this option, a mixed-use project may use either i3 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 equat to the area within 50 feet of wetlands andfor within 100
feet of water bodies, minus excluded features (see below). The minimum bueffer 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 zllowed.
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AND

FOR ALL PROJECTS

Complywith all local, state, and federal regutations 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.
b.

Previously developed land.

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

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

. 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.

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

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

. Grade changes necessary to ensure public access.

. 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
aminor improvement.

. Removal of hazardous trees; up to 75% 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 Arboriculture (ISA) 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 maybe replaced, provided the replacement structure has the same or

smaller footprint and a similar height.
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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 constriicted if the lot is no more than 1 acre; previous development
onlotslarger than1acre is defined as the development footprint and land alterarions 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 issnance in jtself does not
constitute previous development.
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SLL Prerequisite 4: Agricultural Land Conservation
Required

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

Requirements
FOR ALL PROJECTS

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 1. Protected Soils Not tmpacted
Locate the project development footprint such that it does not disturb prime soils, unigue soils, or soils of state
significance as identified in a state Natural Resources Conservation Service soil survey.

OR
OPTION 2. Infill Sites
Locate the project onan infill site.
OR
QPTION 3. Sites Served by Transit
Comply with SLIL Prerequisite 1, Option 3, Transit Corridor or Route with Adequate Transit Service.
OR

OPTION 4, Development Rights Receiving Area
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
conservation tolands designated for development.

OR

OPTION 5. Sites with Impacted Scils
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 permanent 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

s é‘u..é':éfie.';i'?a‘iﬁai‘i; i O?Eﬁifié‘é‘iﬁ;éﬁ?iIfﬁ.f.’;“f'i,  Wigaton oo (acrs o isent s of
resndentlal use) o - " honresidential use) project on pr:me, umque. or 5|gn|ftcant 501!)
>7and =85 > 0.50 and = 0.67 2to1
>8.5and < 10 >0.67and =0.75 1.5t01
>10and=11.5 > 0.75 and = 0.87 ltol
>11.5and s 13 >0.87ands 1.0 Stol

>13 > 1.0 No mitigation B

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

es:dentlal den5|ty (Dulacre

" of buildable land available for of ‘buildable fan avallabie f‘of
re5|dent|al use) e
>7and <8 >O.50 and = 0.58
>8and =<9 >0.58 and < 0.67
>9and < 10 > 0.67 and = 0.75
> 10 >0.75 No mitigation

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

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

Up to 15% of the impacted soils area may be exempted from the density requirements ifit 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 the floor-
arearatio (FAR).

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

L

2.

3.

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

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

. Referring to Tables 1 and 2, find the appropriate mitigation ratios for the residential and nonresidential

components.

. 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.

. 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 15% of the buildable land base defined above, provided the following
conditions are present:

a. Theland 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. Atleast75% of its boundary borders parcels that individually are at least 50% previously developed, and that
inaggregate are at least 75% previously developed.

b. The site, in combinztion 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.

¢. Atleast75% of the land area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary
is previously developed. '

d. Thelands within a1/ mile distance from the project boundaryhave a preprofect 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
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{a). Infill project site based on minimum 75% of
perimeter adjacent to previously developed parcels
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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 100-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.

CR

OPTION 2. Infill or Previously Developed Sites with Floodplains
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 100-year high-or moderate-risk fioodplain, as defined
in Option 1. If the project includes construction of any critical facility, such as ahospital, water and sewage
treatment facility, emergency center, or fire or police station, the critical facility must be designed and built so as
tobe protected and operable during a soo-year event, as defined by FEMA.,

OR

OPTION 3. All Other Sites with Floodplains
If any part of the site is located within a 100-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 thatareina
nonconveyance area of river or coastal floodplain without storm surge potential where compensatory storage is
used in accordance with a FEMA-approved mitigation plan. Previousty developed portions in the floodplain must
be developed according to NFIP requirements. If developinent 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 agoo-
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, Arleast75% ofits boundaryborders parcels thar individually are at least 50% previously developed, and that
in aggrepate ave at least 75% previously developed.

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

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

d. Thelands within a 1/2 mile distance from the project boundary have a preprofect connectivity of at least 140
intersections per square mile. ' -

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

{a). Infill project site hased on minimum 75% of (b). Infill project site based on minimum 75% adjacent

perimeter adjacent to previously developed parcels to previously developed parcels using project boundary
and selected bordering parcels
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{c). [nfill project site based on minimum 75% of land (d). Infill project site based on minimum 140
area within 1/2 mile of project boundary being previously intersections/sq.mi, within 1/2 mile of project boundary
developed
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SLL Credit 1: Preferred Locations
1-10 points

Intent

To encourage development within existing cities, 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 of infrastructure.

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

OPTION 1. Location Type
Locate the project in one of the following locations:
a. A previously developed sife that is not an adjacent site or infill site (1 point).
b. Anadjacent site thatis also a previously developed site (2 points).
c. Aninfill site that is nota previously developed site (3 points).

d. Aninfill site that is also a previously developed site (5 points).

AND/OR

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

Tahle 1. Points for connectivity within 1/2 mite of project

1

= 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 tenyears.

AND/CR

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

u Farn at least 2 points under NPD Credit 4, Mixed-Income Diverse Communities, Option 2, Affordable
Housing.
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= Inaddition, 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 Treasury Community
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. A street 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 any one place. The
undeveloped land must be permanently preserved as natural area, riparian corridor, park, greenway, agriculmural
land, or designated cultural landscape. Permanent pedestrian paths connecting the project through the protecred
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 6oo feet on
average, provided the pafh or paths traverse the undeveloped land at no more than a 109% grade for walking by

. persons of all ages and physical abilities).

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

4 “
- Project
Bouhdary

!
Previously Developed

Parcel

- Open Space
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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 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
notbe excluded.

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

a. Atleast 75% ofits boundary borders parcels that individually are at least 50% previously developed, and that
inaggregate are atleast 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. Atleast75% of the land area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary
is previously developed.

d. Thelands within a t/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 (2) and (b) above, any fraction of the perimeter that
borders waterfront other than a stream is excluded from the calculation. Y S

(a). Infill project site based on minimum 75% of (b). Infill project site based on minimum 75% adjacent
~perimeter adjacent to previously developed parcels to previousty 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 1/2 mile of project boundary being previously
develeped
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(d). Infill project site based on minimum 140
intersections/sa.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 of land by developing sites that are complicated by environmental contamination, thereby
reducing pressure on undeveloped fand.

Requirements
OPTION 1. Brownfield Sites (1 point}

OR

Locate the profect on a site, part or all of which is documented as contaminated (by means of an ASTM E1503-

97 Phase I1 Environmental Site Assessment or a local Voluntary Cleanup Program), or on a site defined asa
brownfield by alocal, 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 National Priorities List,
Federal Empowerment Zone, Federal Enterprise Community, Federal Renewal Community, Department of
Justice Weed and Seed Strategy Community, Department of the Treasury Community Development Financial
Institurions Fund Qualified Low-Income Community {a subset of the New Markets Tax Credit Program), or the
U.8. 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 509 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 particutar threshold.

Projectslarger than 125 acres can meet the requirements by locating on a site with existing transit service such
that atleast 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-mile walk 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 and 2 (both weekday and weekend trip minimums must be met to earn pointsat 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 500 acres can meet the requirements by locating on a site with existing transit service such
that atleast 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-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 pointsata
particular threshold), as long as the 30% 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,

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, streetear, rail, or ferry)

2
100 65 3
132 85 4
180 130 5
246 150 6
320 200 7
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Tahle 2. Minimum daily transit service for projects with commuter rail or ferry service only

P Weekdaydrips | Weekendtips i | U0 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 1bonus point, up to the maximun 7 points.

Projects where existing transit service 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
service at or above the prior level.

OR
OPTION 2. Metropolitan Planning Organization Location with Low VMT

Locate the project within a region served by a 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 (if TAZ is 100% residential) or b) the annual non-home-based VMT per employee (if TAZ is 100% non-
residential) does not exceed 90% of the average of the equivalent metropoliran 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 Neighhborhood Development certification. Additional credit maybe awarded

for increasing levels of performance, as indicated in Table 3. Mixed-use TAZs must use whichever TAZVMT is
greater, either residential per capita or non-residential per employee.

Table 3. Points for low-VMT location

ntage of average regional VMT per capitz
81-90% 1
71-80%
61-70%
51-60%
41-50%
31-40%

30 or less

N ol N

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 bicycling and transportation efficiency, including reduced vehicle miles traveled (VMT). To support public

health by encouraging utilitarian and recreational physical activity.

Requirements

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

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

b. Ifthe 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. Anexisting 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.

AND

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

a. Multiunitresidential. 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 unifs 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 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.
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Vigitors’ 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
chub 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 Johs Proximity
1-3 points

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

Requirements

OPTICN 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 boundaryifthe
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; and sarisfy the requirements necessary to earn
at least one pointunder NPD Credit 4, Mixed-Income Diverse Communities, Option 2, Affordable Housing.

OR

OPTION 2. Project With Residential Component (2 points)
Inchude 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 boundaryifthe
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.

OR

OPTION 3. Infill Project with Nonresidential Component (1 point)
Include 2 nonresidential component equaling at least 30% of the project’s total building square footage (exchusive
of parking structures), and locate on an ixfill site whose geographic center (or boundary if the project exceeds
500 acres) is within 1/2-mile walk distance of an existing rail transir, ferry, or tram stop and within 1/2-mile walk
distance of existing dwelling units whose number is equal to or greater than 50% of the number of new full-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. Atleast 5% of its boundaryborders parcels that individually are at least 50% previously developed, and that
in aggregate are at least 75% previously developed.

b. Thesite, 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. Atleast 75% ofthe land area, exclusive of rights-of-way, within a 1/2 mile distance from the project boundary
is previously developed.

d. Thelands withina1/2mile 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 matrers. For conditions (&) and (b) above, any fraction of the perimerer that
borders waterfront other than a stream is excluded from the calculation.

(a). Infill project site based on minimum 75% of (b). Infill project site based on minimum 75% adjacent
perimeter adjacent te previously developed parcels 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 (d). Infill project site based on minimum 140
area within 1/2 mile of project boundary being previously intersections/sg.mi. within 1/2 mile of project boundary
developed
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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 slopesina

natural, vegetated state.

Requirements

FOR ALL PROIECTS
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 distinet break between a 40% slope and lesser slopes) to top, that are more than
3o feetin any direction from another slope greater than 15% are exempt from the requirements, although more
restrictive local regulations may apply.

OPTION 1. No Disturbance of Slopes Over 15%
Locate on a site that hag 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%
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

“* sloy e : ' Restoration .
> 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 perpetuiry. Comply with the requirements of
Option 3 on any slope over 15% that has not been previously developed.

OR

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. Domnot 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 15% and 25%.
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c. Locate development such that the percentage of the development footprinf 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 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 construcred upon. When used in densily 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. Theland 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 1. 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
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 or portions 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, or the appropriate state or regional agency. Protect
significant habitat and its identified buffers from development in perpetuity by donating or selling the land, ora
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 availabie, so that habitat is maintained in preproject condition or better
for aminimum of three years after the project is built out. The requirement for identifying ongoing management
activities may also be met by earning SL1 Credit 9, Long-Term Conservation Management of Wetlands and Water
Bedies.

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, andjor habitat for those species and/or ecological
communities classified as GH, G1, G2, G3, and/or St and S2 species by NatureServe.

b. Locally or regicnally 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).

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

OR

OPTION 3. Sites with Wetlands and Water Bodies
Design the project to conserve 100% of all water bodies, wetlands, land within 100 feet of water bodies, and land
within 5o feet of wetlands on the site. Using a qualified biclogist, conduct an assessment, or compile existing
assessments, showing the extent to which those water bodies andfor wetlands perform the following functions:
(1) water quality maintenance, (2) wildlife habirat protection, and (3) hydrologic function maintenance,
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including flood protection. Assign appropriate buffers (not less than 100 feet for water bodies and 5o 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 if it has negative effects
on habitat for species identified in Option 2(a).

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

a. Previously developedland.
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

¢. 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 by a 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 fand 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 Jot isno more than 1 acre; previous development
‘onlots 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 forestryuse, 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 Credit 8: Restoration of Habitat or Wetlands and Water Bodies
1 point

Intent
To restore native plants, wildlife habitaz, 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 oceurred in predevelopment 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 for a 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) of SLL Credit 7, Site Design for Habirat 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 natural resources
consulting firm in writing the management plan and conducting or evaluating the ongoing management. The plan
must include biological objectives consistent with habirat andfor water resource conservation, and it must identify
(1) procedures, including personnel to carry them 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 if it has negative effects on
habitat for species identified in Option 2(a) of SLL Credit 7, Site Design for Habitat or Wetland and Water Body
Conservation.
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NEIGHBORRNOOD PATTERN AND DESIGR

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 streel 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 principal functional entry on the front fagade faces a public space, suchasa
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 5o feet wide ata point perpendicular to each entry.

b. Atleast15% 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 foor of building heighr 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 of 1:1.

= Projects with bordering street frontage must meet only their proportional share of the height-to-width
ratio (i.e., only on the project side of the street).

= Street frontage is measured in linear feet,

» Buildingheight is measured to eaves or the top of the roof for a flat-roof structure, and street width is
measured fagade to fagade. For building frontages with multipie 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.

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

d. No morethan 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 isting in a state register or the National Register of Historic Places that are subject to review by a state
historic preservation office or the National Park Service are exempt from (b), (¢), and (d) if approval for compliance
is not granted. If the public space is a square, park, or plaza, it must be atleast 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
For projects with existing andfor planned transit service {i.e., 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 densiries, 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 dwelling units 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.8o floor-area vatio (FAR) or greater of
buildable land available for nonresidential uses.

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

If the project location is served by a 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.

OR
OPTION 2. All Gther 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 buiidable 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.

I 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 dwelling units or
nonresidential floor area in the numerator and the total buildable land area in the denominator. Ifthe resulring

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 communityat large. To

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

Requirements

OPTION 1. Projects with Internal Streets

Design and build the project such that its internal connectiviey 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
healrh care campuses and military bases where gates are used for security purposes.

AND

Design and build the project with at least one through-street andfor nonmotorized right-of-way intersecting

or terminating at the project houndary at least every 8oo 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 over15%,
wetlands and water bodies, railroad and urility rights-of-way, existing limited-access motor vehicle rights-of-way,
and parks and dedicated open space.
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Figure 1. Project site design with 140 eligible intersections per square mile on streets that are not gated

il

C
B

0 | - =\
? Y priants
_ ) e} S —Project .,
@T'[l _% Fizﬂ u ./— Boundary :
6 . N
y
\O
Z | “ 3
— @L!} OWe. ‘9 3 b : ) t
] S— ; = . %M T ’
] =
Y f ] Le—o
— o) A o 52 0 M
i L |
B - : min BN NI

OR

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
atleast go 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
pubtic 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 ieast 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 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-sitc are also not counted. The
calculation of square mileage excludes water bodies, parks larger than 1/2 acre, public facility campuses, airports, rail
vards, 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 1: Walkahle Streets
1-12 points

Intent
To promote transportation efficiency, inctuding reduced vehicle miles traveled (VMT). To promote walking by

providing safe, appealing, and comfortable siveet 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 . Points for walkable street features

" Hems achleved <. . o | U paints T
2-3 1
4-5 2
6-7 3
8-9 4
10 7
11 8
12 9
13 10
14 11

15-16 i2
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Facades and Entries
a. Atleast 80% of the total linear feet of siveet-facing building fagades in the project is no more than 25 feet from
the property line.
b. Atleast 50% of the fotal linear feet of street-facing building fagades in the project is no more than 18 feet from
the properry line.

Figure 1. Minimal street-facing building fagade setbacks

¢. Atleast 50% of the total linear feet of mixed-use and nonresidential street-facing building fagades in the
project is within 1 foot of a sidewalk or equivalent provision for walking,

d. Functional entries to the building occur atan average of 75 feet or less along nonresidential or mixed-use
buildings or blocks.

Figure 2. Functional building entries at minimum average distances along biocks
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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 ot blocks (items d and e are cumulative).

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

fagades between 3 and 8 fect above grade.
Figure 3. Ground-level retail and service uses with minimum amounts of clear glass fagades
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g. Ifafacade extends along a sidewalk, no more than 40% of its length or 5o 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 (unshutrered) at night; this must be
stipulated in covenants, conditions, and restrictions (CC&R) or other binding documents.

i. On-street parkingis provided on a minimum of 70% of both sides of all new and exisfing 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 streer, including curb cuts, driveways,
and intersection radii, Space within the parking lane that is occupied by corner bulb-outs (within 24 feet of
an intersection}, transit stops, and motorcycle or bicycle parking maybe counted as designated for pa1k1ng 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 or not, 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 by NPD Prerequisite 1, Walkable
Streets.

. Ifthe 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. Minima! above-grade entrance requirements
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L. Innonresidential 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 fagade; 100% of mixed-use buildings include ground-
floor retail, live-work spaces, and/or ground-floor dwelling units along at least 66% of the street-level fagade;
and all businesses andfor 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-width ratio of
1:3 (i.e.,a minimum of 1 foot of building height for every 3 feet of street width).
a Nonmotorized rights-of-way may be counted toward the 40% requirement, but 100% of such spaces must
have a minimum 1:1 ratio of building height to street width,

. m Projects with bordering street frontage must meet only their proportional share of the height-to-width
ratio (i.e., only on the project side of the street).

m 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 fagade to fagade. 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.

= Alleysand 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 caleulations).

0. 70% of nonresidential and/for mixed-use streets within the project are designed for a targer 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 8oo feet (existing streets may be exempted from

calcutations).

Sidewalk Entrusions
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). Fo 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 lond listed in Table 1 (excluding those portions of parking structures devoted to parking).

Table 1. Points for density per acre of buildable [and

Residential density (DUjacre) " { - ‘Nonresidential densify (FAR) - .| "7 pgiats " 0

>10and = 13 >0.75and < 1.0 1
>13and =18 >1.0and = 1.25 2
> 18 and = 25 >1.25and < 1.75 3
> 25 and = 38 »>1.75and = 2.25 4
>3Band =63 >2.2band < 3.0 5

> 63 > 3.0 6

DU = dweliing 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
COmMmpPONEnts.

5. Ifthe 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. Addthe 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. Theland 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 profect 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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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. For projects
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):

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

20%

1

30% 2

1i-18 40% 3
=19 50% 4

-
Per neighborhood center, the following restrictions apply:

a. Asingle 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 if it 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 situatedina
single building or under a commeon roof.

¢. Onlytwo establishments of a single type maybe counted (e.g., if five restaurants are within the required
distance, only two may be 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 " |- Minimm uses per neighborhood center “Points
4-6 3 1
7-10 5 2
11-18 7 3
=19 g 4

Within each neighborhood center, the principal entries of the establishments must be within a 300-foot walk
distance from a single common point that represents the center of the cluster (1 or 2 points) or within a 400-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 GF 150,000 OR MORE SQUARE FEET
Projects with retail uses 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, Reduced Automobile
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 following:

a. Therelevant 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 ferry service, the transit agency must certify that it has an approved
budget that includes specifically allocated finds 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 streetears, 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 orlocal 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 projectno
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 o.5, using the housing
categories below, Projects of less than 125 acres may calculate the Simpson Diversity Index for the area within
14 mile of the project’s geographic center. The Simpson Diversity Index calculates the probability that any two
randomly selected dwelling units in a project will be of a different type.

Score=1-3 (n/N)*

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 Index score. |
>0.5t0<0.6 1
2 0.6t0<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

Tpe o T T  sanare feet
Detached residential, large > 1,250
Detached residential, small = 1,250
Duplex or tewnhouse, large > 1,250
Duplex or townhouse, small = 1,250
Dwelling unit in multiunit building with no elevator, large > 1,250
Dwelling unit in multiunit building with no elevator, medium > 75010 = 1,250
Dwelling unit in multiunit building with no elevator, srmall = 750
Dwelling unit in muliiunit buitding with elevator, 4 steries or fewer, large > 1,250
rlzl\.:sliﬂ:? unit in multiunit building with elevator, 4 stories or fewer, > 750 to = 1,250
Dwelling unit in multiunit building with elevator, 4 siories or fewer, small = 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 >780%0= 1,250
Dwelling unit in multiunit building with elevater, 5 to 8 stories, smalt =< 750
Dwelling unit in multiunit building with elevator, 9 stories or more, large > 1,250
a\zgii:rrlf unit in multiunit building with elevator, 9 stories or more, > 750 to = 1,250
Dwelling unit in multiunit building with elevator, 9 stories or more, small =750
Live-work space, large = 1,250
Live-work space, small = 1,250
Accessory dwelling unit, large > 1,250
Accessory dwelling unit, small = 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 stories 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 dwelling units priced for households earning below the area
median income (AMI). Rental units must be maintained at affordable levels for a minimum of 15 years. Existing
dwelling units are exempt from requirement calculations. A maximum of 3 points may be earned by meeting any
combination of thresholds in Table 3.
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Table 3. Poaints for affordable housing

" Rental dwelling units For-sale dwelling units .~ 7

Priced up to 60% AMI Priced up to 80% AMI Priced up to 100% AMI Priced up to 120% AMI
Percentage of total | - -"'| Percentage of total |- Z | Percentage of total |- .. . --| Percentage of total |- : T :
rental units Points - rental units _I_'-_'pl_r_:ts : for-sale units Po:nts for-sale units _Po_mtg ;
5 1 10 5 S 8 1
10 T2 15 10 I 12 e R
15 3 25 g 15 -

AMI| = area median income.

AND/OR

OPTION 3. Mixed-Income Diverse Communities
A project may earn 1additional point by earning at least 2 points in Option 1 and atleast 2 points in Option 2 (at
least one of which must be for providing housing at or below 100% 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
bicyeling.

Requirements
For new nonresidential buildings and mudtfunit residential 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 buflding 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 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 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 atleast 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 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 nearbyvehicles. If the building has multiple main
entries, bicycle racks must be proportionally dispersed within 100 feet of each.

LEED 2009 FOR NEIGHBORHOOD DEVELOPMENT

60



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 andfor 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 of internal 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
cobstacles, 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.

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

Table 1. Points for connectivity

“Street intersections per square mile . ©| " Points’
> 300 and = 400 1
> 400 2

All streets and sidewaiks 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.

Key Definitions

For the meanings of otherterms nsed in the requirements, refer to the Glossary.

connectivity the number of publicly accessible sfreet 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
caleulation 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 by providing safe, convenient, and comfortable transit waiting areas 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 boundary where 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 agency for their
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 serving the project to identify tocations 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.
Inlieu of or in addirion 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/for 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

multimodal travel.

Requirements

FOR ALL PROJECTS
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
aqualified transportation professional. Any trip reduction effects of Options 2, 3, 4, or § may not be included in
calculating the 20% threshold.

GR

OPTICN 2. Transit Passes
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;

OR

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, andfor other destinations such as aretail 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% occupied and mmst 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 andfor 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

OPTICN 4. Vehicle Sharing

OR

Locate the project such that 509 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. If the project has more than 100 dwelling units and/

or employees and has a minimum transit service of 6o daily weekday trips and 40 daily weekend trips, at least
one additional vehicle and parking space for every 100 dwelling units andfor 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 avaitable. 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 residentinl 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 variery of open spaces close to work and
home to facilitate social nerworking, civic engagement, physical activity, and rime spent outdoors.

Reguirements

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 arealies within a 1/4-mile walk distance of 9o% of planned and existing dweiling units and nonresidential building
entrances. Spaces less than 1 acre must have a proportion no narrower than 1 unit of width to 4 units of length.

AND
For projects larger than 7 acres, locate and/or design the project such that the median size of civic or passive-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 menral health and social capiral by providing a variety of recreational facilities close towork

and home to facilitate physical activity and social nerworking,

Requirements

Locate andfor design the project so that a publicly accessible ourdoor recreation facility at least 1 acre in area, ora
publicly accessible indoor recreational facility of at least 25,000 square feet, ties within a 1/2-mile walk distance of 90%
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: Visitahility 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 1. 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 notless than one) in
accordance with ICG/ANSI A117.1, 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 A7, Type G, 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 a-
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 handles.

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

n Easy-to-griplocking mechanisms on doors and windows.
» Easy-to-grip single-lever faucet handles.

» Easy-touch rocker or hands-free switches.

= Motion-detector lighting at entrance, in hallways and stairwells, 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.

= Abuilt-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 doorways.
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OR

Tread at the entrance, on stairs, and other areas where slipping is common, with color contrast difference
between stair treads and risers.
Interior floor surfaces (e.g., low-pile carpets, hard-surface flooring) that provide easy passage fora

wheelchair or walker, with color contrast between floor surfaces and trim. No carpet is permittedina
kitchen, bathroom, or other wet areas of the dwelling unit.

b. Onthe mainfloor of the home (or on another floor, if an elevator or stair lift is provided), provide a kitchen
with hard-surface flooring, plumbing with single-lever controls, a 5-foot turning radius, and at least four of the
following universal design features to facilitate universal function, access, and user-abitity:

OR

Variable-height {28- to 42-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.

Atoe kick area at the base of lower cabinets with a minimum height of g inches, and full-extension drawers
and shelvesin at teast half (by volume) of the cabinets.

Contrasting color treatment between countertops, front edges, and floor.
Adjustable-height shelves in wall cabinets.

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

¢. Onthe 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 a §-foot turning radius arcund the bed.

Install a clothes closet with a 32-inch clear opening with 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-hack or self-storing doors).

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

In addition, all bathrooms must have hard-surface flooring, all plumbing fixtures must have single-lever
controls, and tubs or showers must have hand-held shower heads.
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OPTION 2. Projects with Noncompliant Public Rights-of-Way or Accessible Travel Routes
For projects with only nonresidential components, or residential components that are not within the scope of
Option 1, but have public rights-of-way or other publicly 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)
or the Architectural Barriers Act (for federally funded facilities), design, construct, andfor retrofit 100% of the
rights-of-way andfor 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 pianning and in decisions about how it should be improved or how it should change over time,

Requirements
QPTION 1. Community Qutreach {1 point)

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

onthe proposed project prior to commencing a design.

AND
Work directlywith community associations andjor 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 constriction phases and, in cases where the developer maintains any control during the postconstruction
phase.

OR

OPTION 2. Charrette (2 points)
Comply with Option 1 and conduct a design charrette or interactive workshop of at least two days and open to the
pubtlic 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.

OR

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

Intent

To promote community-based foed production, improve nutrition through increased access te fresh produce,
support preservation of smali 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 of farmlands 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 in project areas, 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 teols, 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, or public
body.

Table 1. Minimum garden space, by project density

> 7 and =14 200
> 14 and < 22 100
»>22and = 28 80
> 28 and = 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

OPTICN 2. Community-Supported Agriculture
Purchase shares in a community-supported agriculture (CSA) program located within 150 miles of the project size
for atleast 80% of dwelling units within the project {exclusive of existing dwelling units) for two years, beginning
with each dwelling unir’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 ess than twice per month at least four
months of the year.

OR

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 150 miles of the project site. A planned farmers’ market must have firm
commuitments from farmers and vendors that the market will meet all the above requirements and be in full
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, bicycling, 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 60% of new and existing streets within
the project and on the project side of bordering streets, between the vehicle travel way and walkway, at intervals

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

AND/OR

OPTION 2. Shaded Streets (1 point)
Trees or other structures 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 estimared
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 heaithy
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 ar 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 1-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 alegally binding warrant that the school will be open by the time of occupancy of 56% of the project dwelling units,

Streets within and/or bordering the profect boundary that lead from dwelling units to the school site must havea
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, 1o acres.
= Elementary schools, 5 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, may be deducted from the total site area of the school.
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EREEN INFRASTRUCTURE AND BUILDINGS

GIB 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 body to, or could demonstrate compliance to, ISO 17021 or ISO/IEC Guide 65, and, when subsequently

available, ISO/TEC 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 50% 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/ASHRAE/IESNA Standard 90.1-2007
(with errata but without addenda). Buildings undergoing major renovations must demonstrate an average 5%
improvement over ANSI/ASHRAE/IESNA 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 demonstrarion 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 mayuse Title 24-2005, Part
6,in place of ANSIJASHRAE/IESNA Strandard 9o.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 projectis 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).

¢. Forbuildings less than 100,000 square feet, comply with 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.

m Health care, warehouse and Iaboratory 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 determined
by the energy model. Buildings pursuing (b) or (¢) will be credited at 12% better than ANSI/ASHRAE/IESNA Standard
90.1-2007 for new buildings and 8% better for existing building renovations,

AND

For new single-family residentinl buildings and new multiunit residential buildings three stories or fewer, 9o% of the
buildings must meet ENERGY STAR or equivalent criteria. Projects may demonstrate compliance with 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
Toreduce 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:

Indoor water usage in new buildings and buildings undergoing major renovations as part of the project must be an
average 20% 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), urinalg, lavatory faucets,
showers, kitchen sink faucets, and prerinse spray valves.

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

Baséline water veage -
1.6 gpf?
Except blow-out fixtures, 3.5 gpf

‘Commercial fixtures, fittings,

Commercial toilet

Commercizal urinal 1.0 gpf

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

0.5 gpm at 60 psi® alt others except private applications

0.25 gallons per cycle for metering faucets

Commercial lavatory (restroom) faucet

Commercial prerinse spray valve (for food service Flow rate = 1.6 gpm (no pressure specified; no performance
applications} requirement}

* EPAct 1992 standard for toileis applies to both commercial and residential models.
2 |n addition to EPAct requirements, the American Society of Mechanical Engineers standard for public lavatory faucets is .5 gpm at 60 psf {ASME
A112.18.1-2005). This maximum has been incarporated into the nationai Uniform Plumbing Code and the International Plumbing Code,

ne water usage

lential Fixtures, Fittings, and Appliances - - |
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 = gatlons per flush; psi = pounds per square inch,

Source: Adapted from information developed and summarized by the U.5. 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 fotal 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 shawer
compartment, where the floor area of the shower compariment is less than 2,500 sq.in. For each increment of 2,600 sq.in. of floor area thereafter
or patt thereof, an additional showarhead 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: Shawers 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.

. Automatic commercial ice makers.

o

[=9

. Commercial (family-sized) clothes washers.
e. Residential clothes washers.
f. Standard and compact residential dishwashers.
AND
For new single-family residentiol buildings and new multiunit residential buildings three stories or fewer, go% 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 existing vegetation, and other best management practices {(BMPs) to controt
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. Preventloss of soil during construction by stormwater runoff and/or wind erosion, including but not limited
o stockpiling of topsoil for reuse.

b. Prevent sedimentation of any affected stormwater conveyance systems or receiving streams.
¢. Prevent polluting the air with dust and particulate matter.

The erosion and sedimentation control plan must describe how the project team will do the following:
a. Preserve vegetation and mark clearing limits.

b. Establishand delineate construction access.

c. Control flowrates.

ja ¥

. Install sediment controls.

e. Stabilize soils.

I

Protect slopes.
. Protect draininlets.

. Stabilize channels and outlets.

=

Control pollutants.

i

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 Stormwater Management Manual

for Western Washington, Volume I1, Construction Stormwater Pollution Prevention (2005 edition), or a locally approved
equivalent, whichever is more stringent, and must comply with 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 building practices.

Reguirements

OPTION 1. Projects with 10 or Fewer Habitable Buildings
Design, construct, or retrofit one building as part of the project, beyond the prerequisite, to be certified under one
of the following LEED green huilding ratring 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 atleast
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 body 1o, or could demonstrate compliance to, IS0 17021
or ISO/IEC Guide 65, and, when subsequently available, ISO/IEC 17065.

OR

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 TAF accreditation body to, or could demonstrate compliance to, ISO 17021 or ISO/IEC
Guide 65, and, when subsequently available, ISO/IEC17065.

Table 1. Paints for green building certification

g6 of square footage certified |

= 10% and < 20%

= 20% and < 30%

= 30% and < 40%

= 40% and < 50%
= 50%

G| BN

AND
FOR ALL PROJECTS

Detached accessory dwelling unils must be counted as separate buildings. Accessory dwellings attached to amain
building are not counted separately.
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GIB Credit 2: Building Energy Efficiency
2 points

Intent
To encourage the design and construction of energy-efficient buildings thar 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/ASHRAE/
TESNA Srandard 9o.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 ANSI/ASHRAE/IESNA
Standard 9o.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 ANSIJ/ASHRAE/IESNA Standard
90.1-2007. Appendix Grequires that the energy analysis done for the building performance rating method
include all enesgy costs associated with the building project. Projects in California may use Title 24-20035, Part
6,in place of ANSI/ASHRAE/IESNA Standard 90.1-2007.

b. Complywith 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 gnide 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 occupancybuildings 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. Forbuildings less than 100,000 square feet, comply with 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) isused 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 determined
by the energy model. Buildings pursuing (b) or {c) will be credited at 12% better than ANSIJASHRAE/IESNA Standard
90.1-2007 for new buildings and 8% better for existing building renovations.

AND
For new single-family residential buildings and new multiunit residential buildings three stories or fewer, 9go% of the

buildings must achieve a Home Energy Rating System (HERS) index score of atleast 75.

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

Intent
Toreduce 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:

Indoor water usage in new buitdings 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
of1992 and subsequent rulings by the Department of Energy, the requirements of the Energy Policy Act of 2005, and
the fixture performance standards in the 2c06 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 spray valves.

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 credit.

Table 1. National efficiency baselines

| ‘Baseline waterusage |

1.6 gpf!
Except blow-out fixtures, 3.5 gpf

Tl fixtures, Fiinge, of appliances .

Commercial toilet

Commercial urinal 1.0 gpf

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

. hospital patient rooms)
Commercial lavatory (restroom) faucet 0.5 gpm at 60 psi? all others except private applications

0.25 gallons per cycle for metering faucets

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

! EPAct 1992 standard for toilets applies o both commercial and residential models.
2 |n addition to EPAct requirements, the American Society of Mechanical Ergineers standarg for public lavatary faucets is 0.5 gpm at 60 psi (ASME
A112,18.1-2005), This maximum has been incorporated into the national Uniform Plumbing Code and the International Plumbing Code.

| Baseline water usage

Residential Fixtufes, Fittings, and Appliances
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 stali4
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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 toileis applies ta both commercial and residential models.

* Residential shower compartment (stall) in dwelling units: The total allowable flow rate from all flewing showerheads at any given time, including rain
systemns, waterfalls, bodysprays, bodyspas, and jets, shall be limited ta 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 shalf be allowed. Excepticn: 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 tolal 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.
¢. Automartic commercial ice makers.
d. Commercial (family-sized) clothes washers.
e. Residential clothes washers.
f. Standard and compact residential dishwashers.

AND
For new single-family residential buildings and new multiunit vestdentinl 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,
Indoor Water Use.
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GIB Credit 4: Water-Efficient Landscaping
1 point

Intent
Tolimit 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. Useof 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 itrigation 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 excluding window assemblies 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 calculations.

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. For buildings 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 thar 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 or in the National Register of Historic Places, approval must appear
in a programmatic agreement with the State Historic Preservation Office.

If anyhistoric 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, inthe form of a “certificate of appropriateness,” from a locally appointed historic
preservation commission or architectural review board for any exterior alterations or additions.

b. Iffederal funds are used for the project, obtain confirmarion from a state historic preservation office or
the National Park Service that the rehabilitation satisfies the Secretary of the Interior’s Standards for
Rehabilitation.

¢. Ifabuilding or site is listed in or derermined eligible 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

OPTICN 1. Development Footprint on Previously Developed Land
Locate 100% of the development footprint on areas that are previously developed and for which 100% of the
construction impact zone is previously developed.

OR

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 of LEED 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

‘Residential density (DU/acre) ‘| Nonresidential density (FAR) |~ Minimum area left undisturbed "
<156 < .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 utitity 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. Treesin good or excellent condition, as determined by an arborist certified by the International Society of
Arboriculture (ISA).
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b. Anyheritage 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.

¢. Alltreeslarger than 6 inches in diameter at breast height (dbh, 4 feet 6 inches above ground).

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

Preserve the following trees that are also identified as in good or excelient condition:
a. Allheritage or champion trees and trees whose dbh exceeds 50% of the state champion dbh for the species.
b. Aminimum of 75% of all noninvasive trees (including the above) larger than 18 inches dbh.

¢. Aminimum of 25% of all noninvasive trees (including the above) larger than 12 inches dbh if deciduous, and
6inches 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 TSA-certified arborist, for the health of the trees, including
fertilization and pruning, and for their protection during construction. The plan must include protective fencing
located 1 foot for each 1-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 of 3 feet or deeper, the excavation must start from a point not closer
than 15 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 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 coristructed if the lot is no more than 1 acre; previous development
onlotslarger than 1acre is defined as the development foofprint 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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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.

Reguirements
Implement a comprehensive stormwater management 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 5o as to be effectively impervious, and any pollution-
generating pervious surfaces, 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 g5th percentile eventin a particular region
might be 1.5 inches, which would then be the volume to retain. To determine the volume to be retained, projects
mayuse NOAA’s published national rainfall data, run an approved stormwater model, or independently gatherlocal
rain gange data andrankrainfall 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 runoffis authorized for
discharge or allowed to be discharged into sanitary treatment systems.

Tahle 1. Points for retaining stormwater on-site

centile rainfall event es fotal volume
from “development footprint to be retained) -

80th percentile
85th percentile
90th percentile
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. Theproject islocated on a site that meets the definition of brownfield in SLL Credit 2, Brownfields
Redevelopment {t point).

¢. Theprojectis designed to be transit ready by achieving the following (1 point):
m Atleast 2 points under NPD Credit 1, Walkable Streets.
n Atleast2 points under NPD Credit 2, Compact Development.
m Atleast 2 points under NPD Credit 3, Mixed-Use Neighborhood Centers.

Select BMPs from the Washington State Depariment 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 all 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 9o% 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 Isiand Reduction
1 point

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

Requirements

OPTION 1. Nonreof Measures
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 parnels, 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.
¢. Install an open-grid pavement system that is at least 50% pervious.

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

OR

OPTION 2. High-Reflectance and Vegetated Roofs
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 of SRIcompliant and vegetated roofs can be used

provided they satisfy the equation in Opticn 3.

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

78
Steep (> 2:12} 29

OR

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

Area of Nonroof Area of SRI Area of Vegetated .
Measures -+ Roof 4 Roof Total S|t;r£|:rdscape 4+ Total Roof Area
0.5 0.75 0.5
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GIB 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)
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
leastaslongas 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

OR

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-width ratio 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 achievernent 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 {onger axis (at least 1.5 times length of other axis} within 15 degrees of
geographic east-west

Non-qualifying
building

Non-gualifying
building

Long ax

N
—w % e greater than 15
8
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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 nonpoliuting renewable energy generation, such as solar, wind, geothermal, small-scale or micro

hydroelectric, and/or biomass, with production capacity of at least §% 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 aninual 'éll.'éEtricé_! and thermat energy éot | i Points L
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
(atleast two buildings total) such that at least 80% of the project’s annual heating andfor cooling consumption is
provided by the district plant. Single-family residential buildings and existing buildings of any type may be excluded
from the calculation.

Each system component that is addressed by ANSI/ASHRAE/TESNA Standard 9o.1-2007 must have an overall
efficiency performance atleast 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 cutput
of the heating and cooling plant (with : KWh of electricity equal to 3,423 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% anaual energy reduction below an estimated
baseline energyuse for this infrastructure. The baseline is calculated with the assumed use of lowest 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 profect 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
may be 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 determining
the total wastewater flow using the design case after the GIB Prerequisite 3 calculations, and determining how much
of that volume is rensed 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
matetials, and one-half of the preconsumer 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.
¢. Base and subbase materials for the above.
d. Stormwater, sanitary sewet, steam energy distribution, and water piping.

Recycled content is defined in accordance with ISO/IEC 14021, Environmental labels and declaration, Self-declared
environmental claims (Type I environmental labeling).
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GIB Credit 16: Solid Waste Management Infrastructure

1 point

Intent

Toreduce 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 projectina
local government jurisdiction that provides recycling services. The recyclable materials must include, ata
minimum, paper, corrugated cardboard, glass, plastics and metals.

. Include as part of the project at least one drop-off point, availabie to all 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.

. Include as part of the project at least one compost station or location, available to all project occupants,

dedicated to the collection and composting of food and yard wastes; or locate the project in alocal
government jurisdiction that provides composting services. If a plan for postcollection use does not exist,

establish one.

. On every mixed-use or nonresidential block or at least every 8oo feet, whichever is shorter, include recycling

containers adjacent to other receptacles or recycling containers integrated into the design of the receptacie.

. 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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GIB 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 use (publicly or privately owned).

Inresidential 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

Inall 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
alength 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 comply with
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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Taple 1. Lighting zones

oZome | Definition” L et b DR

L70 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.

LZ1 Developed areas within national parks, state parks, forest land and rural areas.

L72 Areas predominantly consisting of residentizl zoning, neighborhocd business districts, tight industrial with limited
nighttime use, and residential mixed-use areas.

LZ3 All other areas not included in |L.Z0, LZ1, LZ2, or LZ4 {including commercial-industrial and high-density residential).

L74 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

| i ot | e s | mrteistzionso s
e CEmmipe e TR R e T | U distance: beyend site boundary - -higher from nadir{straight down) .
LZO 0 OatOfL 0%
Lz21 0.01 .0t at O ft. 0%
EZ2* 0.10 .02 at 10 ft. 1%
LZ3* 0.20 .05 at 15 ft. 2%
LZ4* 0.60 .05 at 15 ft. 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.

Tahle 3. Aflowable lighting power densities, by lighting zone

All exterior improved areas 0.04 Wisf 0.04 Wist 0.06 Wisf 0.10 Wist 0.13 Wisf
{except those listed below)

Walkways 0.7 wiit 0.7 Wi 0.7 Wi 0.8 wiif 1.0 Wif
Landscaping No allowance 0.04 W/sf 0.05 Wist 0.05 w/sf 0.05 Wisf
Entrance door {per linear foot 20w SOW 20w 30W 30w
of doorway?

Entry canopy 0.25 Wisf 0.25 Wisf 0.25 Wisf 0.40 Wrsf 0.40 Wisf
Iluminated building fagade No alfowance No allowance 2.5WiIf 3.75W/If 5.0W/If

b
C
d
e,
f

8
h
i

sf = sqizare feet; If = linear feet.
Note: The lotal exterior lighting power density allowance for alf shared exterior applications is the sum of the specified allowances for individuai
iflumirated areas. The following lighting is exempted when its contrals meet the above requirements and are independent of the controls for
nonexempt lighting:
a.

Specialized signal, directional, and marker lighting associated with transportation,

. Advertising and directional signage.
. Lighting integral to equipment or instrumentation and irstalled by its manufacturer,
. Lighting for theatrical purposes, including performance, stage, film, and video.
Lighting for athletic playing fields.
. Temporary lighting {installed for no more than 30 days and then removed for at least 30 days).
. Lighting for industrial producticn, material handling, transportaticn sites, and associated storage areas.
. Theme elemenis in theme or amusement parks.
Lighting to highlight features of public monuments ard registered historic buildings or landmark structures.
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Alternative methed for meeting light trespass requirements in Table 2

Aluminaire maybe used ifitis 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 photometric 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 luminaire aiming in the
field are not permitted.

Table 4. Allowable backlight and glare, by lighting zone

R o , © G Lightingzone
Backlight luminaire rating LZO LZ1 LZ2 173 LZ4
> 2 mounting heights from property line BO Bl B2 B3 B4
1 to 2 mounting heights from properiy line and properly oriented™ BO Bl B2 B3 83
0.5 to 1 mounting height to property line and properly oriented* BO BC B1 B2 B2
;rg)i;zrll';(:)urinetilr;gdrleight to property line adjacent {o street and BO B0 81 B2 B2
< 0.5 mounting height to property line and properly criented* BO 80 BO "Bl B2
Glare {tminaire rating GO Gl 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 [imits for IESNA TM-15-07 solid angles, Addendum A.

LEED 2009 FOR NEIGHBCRHOOD DEVELCPMENT

106



INN@VATION AND DESIEN PROUCESS

IDP Credit 1: Innovation and Exemplary Performance

1-5 points

Intent
To encourage exemplary performance 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
Inwriting, 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 5. No more than 3 exemplary performance credits
will be awarded in the Innovation and Design Process category.
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IDP 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
Atleast one principal member of the project team must be a LEED Accredited Professional.

OR
Atleast 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
Atleast 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 ifa
principal member of the project design team is accredited as a result of passing the exam.
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REGIONAL PRIORITY GREDIT

RPC Credit 1: Regional Priority
1-4 points

Intent
To encourage strategies that address geographically specific environmental, social equity, and public health

priorities.

Requirements

Earnup 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 for the 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 nog
eligible for Regional Priority credits.
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APPENDLX. DIVERSE USES

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

Pharmacy

Other retail

Services

Bank

Gym, health club, exercise studio

Hair care

Laundry, dry cleaner

Restaurant, café, 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.
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BLOSSARY

Key Definitions

adjacent site a site having at least 25% of its boundary bordering parcels that are each at least 75% previously
developed. A street 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 marters. 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 any one place. The
undeveloped land must be permanently preserved 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 6co feet on
average, provided the path or paths traverse the undeveloped land at no more than a10% 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 tand between project boundary and previously developed parcels

| | [
Previously Developed

Parcel

.-Z_:Z\.\ ] .. ro Open SpaCe
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buildable }and 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 exclide additional land not exceeding 15% of the buildable land base defined above, provided the following
conditions are present: '

a. Thelandisprotected 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 contighous 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, sich an intersection and any
" intersections beyond that point are not counted; intersections leading only to culs-de-sacare 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
notbe excluded.

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

a. Atleast 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. Thesite, 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. Atleast75% ofthe land area, exclusive of nghts of way, within a1/2mile distance from the project boundmy
is previously developed. ;

-d. Thelandswithinai/2 mile distance from the pl‘O_] ect 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 (z) 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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(c). Infill project site based on minfmum 75% of land area within 1/2 mile of project boundary being previously
developed

=
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(d). Infill project site based on minimum 140 intersections/sq.mi. within 1/2 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 constructed if the lot is no more than 1 acre; previous development

_onlots 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 previcus
development permit issuance constitutes the date of previous development, but permit issuance in itself does not
constitute previous development.
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ADDITIONAL DEFINITIONS

accessory dwelling unit a subordinate dwelling unit that is artached to a principal building or contained in a separate
structure on the same property as the principal unit.

adapted (or introduced) plant a species that reliably grows well in a given habirat with minimal attention from
humans in the form of winter protection, pest protection, water irrigation, or fertilization once its root systems are
established in the soil. Adapred plants are low maintenance but not invasive.

alley a publicly accessible right-of-way, generaliy located midblock, that can accommodate slow-speed motor
vehicles, as well as bicycles and pedestrians. An alley provides access to the side orrear of abutting properties for
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 submission and is responsible for project implementation,
An applicant may be the developer or another cooperating entity.

arcamedian income the median income of a county as determined by the 1.S. Department of Housing and Urban
Development,

bicycle network a continuous network consisting of any combination of physically designated in-street bicycle lanes
atleast § feet wide, off-street bicycle paths or trails atleast 8 feet wide for a two-way path and at least § feet wide fora
one-way path, and/or streets designed for a target speed of 25 miles per hour or slower.

block land bounded by the project boundary, transportation or utility rights-of-way that may be publicly dedicated

or privately owned and deeded in perpetuity for general public use, waterfront, and/or comparable land division
features.

brownfield real property, the expansion, redevelopment, or reuse of which may be complicated by the presence or
possible presence of a hazardous substance, pollutant, or contaminate.

build-out the time at which all habitable buildings on the project are complete and ready for occupancy.

bus rapid transit an enhanced bus system that operates on exclusive bus lanes or other transit rights-of-way; it is
designed to combine the flexibility of buses with the efficiency of rail.

community-supported agriculture (CSA) a farm operation for which a community of individuals pledges support
sothat the farmland becomes, either legally or informally, the community’s farm. The growers and consumers
provide mutual support, sharing the risks and benefits of food production. Consumers receive portions of the farm’s
harvest throughout the growing season.

construction impact zone the project’s development footprint plus the areas around the improvement where
construction crews, equipment, and/or materials are staged and moved during construction.

covenants, conditions, and restrictions limitations that maybe placed on a property and its use and are made a
condition of holding title or lease.

cul-de-sac asireef segment that terminates without intersecting another street segment.

cultural landscape an officially designated geographic area thar includes both cultural and natural resources
associated with a historic event, activity, or person or that exhibits other significant cultural or aesthetic values.

density the amount of building structures constructed on the project site, measured for residential buildings as
dwelling units per acre of buildable land available for residential uses, and for non-residential buildings as the floor-area
ratio of buildable land area available for nonresidential uses. In hoth cases, structured parking is excluded.
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developer a public and/or private entity that controls a majority of the project’s buildable lnnd 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 netacre.

existing present on the date of submission of LEED-ND certification documents; similarly, an element or condition
thart exists is present on the date that LEED-ND certification documents are submitted.

flooxr-area ratio (FAR) the density of nonresidential land use, exclusive of parking, measured as the total
nenresidential 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 of 1.5 would be 15,000 square feet of built floor ares; 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.

graywater untreated 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 laundry tubs. It does notinclude
wastewater from kitchen sinks or dishwashers, unless a graywater definition established by the authority having
jurisdictionin 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 utiliry structures such ag pump stations.

heatisland 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 toits historic, architectural,
engineering, archeological, or cultural significance. The huilding or structure must be designated as historic by a
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 architecturafly significant and categorized as either contriburing or noncontriburing.

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 anet zero energy home scores o. The lower ahome’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 alterarion work in addition to work on the exterior shell of the building and/or primary
structural components andfor 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 56,000 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
andincludes 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 staristical
area” (CBSA) encompasses both metro and micro areas.

nmultiunit residential consisting of four or more residential units sharing a common entry.

native (or indigenous) plant a plant species that did or would have occurred on the site or within the subject county
prior to the widespread land alterations that accompanied European settlement. Gultivars 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/for recreation improvements.

pasco apublicly accessible pedestrian path, atleast 4 feer wide and no more rhan 12 feet wide, that provides shorteuts
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 publicty
dedicated.

planned diverse use a shop, service, or facility outside the project boundary that has received a building permir 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 survey for 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 publicly accessible gathering space that is integrated into the street network and allows vehicular, bicycle,
andjor 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 commereial, 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 may be 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 75% previously developed land.

preproject before the LEED-ND project was initiated, but not necessarily before any development or disturbance
took place. Preproject conditions describe the state of the project site on the date the developer acquired rights to a
majority of its buildable land through purchase or option to purchase.

prime soil earth with chemical, hydrographic, and ropological properties that make it especially suited to the
production of crops, as defined by the U.S. Natural Resources Conservation Service.
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project the land, water, and construction that consticutes the project application. A project applicant does not have
to own or control all land or water within a project boundary, but all the area within the project boundary must comply
with prerequisites and attempted credits.

project boundary the platted propertyline 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 siteis equivalent to the land and water inside the project boundary. The project must not contain
noncontiguous parcels, but parcels 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 mulfiunit vesidential, including single, duplex, triplex, row
house, townhouse and semniattached residential building types.
street a dedicated right-of-way that can accommeodate one or more modes of travel, excluding alleys and paseos. A
street is suirable for primary entrances and provides access to the front and/or sides of buildings and lots. A street
may be privately owned as longas 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 lJandscaped and paved, is sparially defined by building fronts
paralleling at least 45% of its perimeter, and may be privately owned or publicly dedicared.
unique sojl earth with chemical, hydrographic, and topological properties that make it especially suited to specific
crops, as defined by the U.S. Natural Resources Conservation Service.
walk distance the distance that a pedestrian must travel between origins and destinations without obstruction, ina
safe and comfortable environment on a contintous network of sidewalks, all-weather-surface footpaths, crosswalks,
woonetfs, 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, suchasadayora
year, in absolute or per capita terms.
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APPENDIX A-2.

SmartCode



SMARTCODE

VERSION 9.2

The Town Paper
Publisher



The term “code” derives from "caudex,” which was simul-
taneously the trunk of a tree and set of 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
rrunk around which a settlement arranges itself.

Patrick Pinnell



INTRODUCTION

About the SmartCode

The SmartCode is a form-based code that incorporates Smart Growth and New
Urbanism principles. It is a unified development ordinance, addressing develop-
ment at alf 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 succinet and efficient document than most conventional codes.

The model SmartCode is freeware, available in an editable format 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
taw. precise and technical, administered by municipal planning departments and
interpreted by elected representatives of local government. The SmariCode is
designed to be calibrated to local circumstances, ideally with the participation of
the local citizens.

This booklet, SmartCode Version 9.2, presents the entire 56-page base code in
compact form. Another publication, a printed calibrator’s Manual, the SmariCode
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 commeniary, 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 serif font like this. The intro-

ductory commentary appears in a serif font like this. Green text indicates items
that should be considered for calibration.

iv

SmartConz Version 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 21st 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. Form-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.

SuariCopt VErsion 9.2
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INTRODUCTION
Transect-Based Planning

“A tenen is saved, rot more by the righteous men in it than by the swoods and swamps that
surround it. " -- Henry David Thoreau

The SmartCode is a transeci-based code. A transect of nature, first conceived by
Alexander Von 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 aiso thrive in different places. There are those who could never
Hive in an urban center; there are those who would wither in a rural hamlet. Hu-
mans need a system that preserves and ereates 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 imumersive conlexts from rural to urban, Smart-
Code elements are coordinated by these T-zones at all scales of planning, from the
region through the community scale down to the individual lot and building.

SECONDARY DAKE

ACTyeioan NavuRal TRaNSECT
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One of the principles of Transect-based planning is that certain forms and ele-
ments belong in certain environments. For example, an apartment building be-

longs in a more urban setting. a ranch house in a more rurat setting. Some types of

thoroughfares are urban in character, and some are rural. A deep suburban setback
destroys the spatial enclosure of an urban street; it is out of context. These distine-
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 (1} 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 vuinerable monocultures in nature. A parametric and successional code like the
SmartCode allows experience 1o feed back and become integrated -- the fourth
dimension of time. Once adopted, it stays in place. allowing urbanism (o evolve
and mature without losing its necessary foundation of order.

It also ensures that a comumunity 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 for
that process.

gl &
T

T‘t NATURAL TZ RURAL T3 SUB-URBAN GENERALURBAN URBAN CENTER URBAN CORE SD SPECIAL
ZONE ZONE ZOHE ZORE - ZONE

4 15

ZOKE DISTRICT

A Tymcal RuraLl-URBaN TRANSECE, witn TRANSECT ZONES
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INTRODUCTION

Summary: What the SmartCode Does

+ It utilizes a type of zoning category that ranges systematically from the wil-
derness to the urban core.

« Itenables and qualifies Smart Growth 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.

« I integrates the design process across prefessional disciplines,

« It imegrates 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 fo new communities and to the
infili of existing urbanized areas.

* It is compatible with architectural, environmental, signage, tighting, hazard
mitigation, and visitability standards.

+ i establishes parity of process for existing and new urban areas.

+ It integrates protecols 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 specities standards parametrically (by range} in order to minimize the need
for variances.

» N generally increases the range of the options over those ailowed by conven-
tional zoning codes.
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Outline of the SmartCode

INTRODUCTION
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INTRODUCTION

The Structure of the SmartCode

Article I contains the general instructions pertaining to all other Articles.
Article 2 prescribes how Regional Plans designate the Open Sectors intended for
open lands and the Growth Sectors intended for development and redevelopment.
1t 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 Infill requirements for areas already urbanized.

Article S prescribes lot and building standards within each Transect Zone.
Article 6 contains diagrams and tables supporting the other Articles.

Article 7 contains terms and definitions supporting the other Articles.

The SmartCode is a unified planning ordinance that applies to three scales of land
use. The three patierns 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 (Articles 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 patierns of development are allowed, This
system addresses preservation and development at the Regional scale, The Sec-
tors are assigned as follows:

*  O-1 Preserved Open Sector and (-2 Reserved Open Sector for protection
of open lands

* (-1 Restricted Growth Sector, G-2 Controlled Growth Sector, and G-3
Intended Growth Sector for New Communities

* G4 Infill Growth Sector for managed growth of existing urbanized areas.

B. Community Scale:
The Regional Sectors each contain one or more of the three basic Community

Unit types (CLD, TND, RCD).

* CLD - Clustered Land Development {Hamlet, settlement, cluster) permit-
ted in Growth Sectors G1, G2

* FND - Traditional Neighborhood Development {Village, neighborhood) —
permitted in Growth Sectors G2, G3, G4

*  RCD - Regional Center Development (Regional Center, town center, down-
town} — permitted in Growth Sectors G3, G4
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C. Transect Zones:

The Transect, as a framework, identifies a range of habitats from the most natural
1o the most urban. [ts continuum, when subdivided, lends itself to the creation of
zoning categories. These categories include standards that encourage diversity
similar to that of organically evolved settlemenis. The standards overlap (they
are parametric}, reflecting the successional ecotenes 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 cnes.

SianziCois

T-1 Natural Zone consists of lands approximating or reverting to a wilder-
ness condition, including tands unsuitable for settiement due fo topography,
hydrology or vegetation.

T-2 Rural Zone consists of sparsely settled lands in open or cultivated state.
These include woodiand, agricultural land, grassland, and irrigabie desert.
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 use. Home occupations and outbuildings are
allowed. Planting is naturalistic and setbacks are relatively deep. Blocks may
be large and the roads irregular to accommaodate 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
sidewaiks detine medium-sized blocks.

T-5 Urban Center Zone consists of higher density mixed use building that
accommodate retail, offices, rowhouses and apartmenis. 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 sidewaiks. Typically only iarge 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 rot, conform to one or more of
the six normative Transect Zones.

INTRODUCTION
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INTRODUCTION

Adjusting the Structure of the SmartCode

To

create SmartCodes for different purposes, certain Articles may be discarded

and the code reassembled.

All codes will require the inclusion of Article 1 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 Infill situations, Article 2 Regional Scale Plans may be elimi-
nated.

If a Community Scale plan has aiready been prepared, or if there is no pros-
pect of greenfield development, Article 3 New Community Scale Plans may
be adjusted or eliminated. (Note: Article 4 depends on Article 3 for larger
Infill parcels.)

i an Infill Community Plan already has been prepared or if there is no pros-
pect of Intill development, Article 4 Infill Community Scale Plins may be
eliminated.

If and 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 property 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
ora new Article created for Thoroughfare Standards or Public Space Standards.
In Article 6, tables may be individualiy dropped or modified as necessary.

In Article 7, definitions that do not apply shouid be deleted, and any neces-
sary new ones added.

Modules and their associated definitions may be added as needed.

Responsibilities for Implementation

The SmartCode requires the preparation of plans that allocate the Sectors, lay out
the Communities, and show jot and building placement.

X1

Article 2 - Regional Plans shalt be prepared by or on behalf of the Municipal
Pianning 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 shali be prepared by or on behalf of the
Municipal Planning Department.

Article 5 - Building Scale Plans shail be prepared on behalf of a builder or
the property owner.

The Planning Office may include a Development and Design Center (DDC),
A DDC may be assigned to advise on the use of the SmartCode and to aid in
the design of the Communities and buildings based on it.
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Calibrating the SmartCode

.

The model code in this booklet must be calibrated for local character and met-
rics. SmantCode calibration sheuld be done in the context of a public charrette
with the advice of urban designers, architects, landscape architects, planners,
civil engineers and land use attorneys familiar with the SmartCode,

For free electronic editable files and PDFs of the mode! SmartCode v9.0 and
v9.2, Supplementary SmartCode Moduldes, case studies, workshop opportu-
nities, and consultant services, please visit www.SmartCodeCentral.org and
www. Transect.org.

A fully illustrated and annotated 250-page calibrator’s manual is available
for purchase. To order SmartCode Version 9 and Maual contact New Urban
News Publications at 607-273-3087 or mail@newurbannews.com, or visit
www.newurbannews.com.

Conditions of Use

The images and diagrams appearing in SmartCode Version 9.2 are the prop-
erty of Duany Plater-Zyberk & Company (DPZ). Their reproduction and use
is freely permitted.

This boeklet is for education and reference only. SmartCode Version 9.2 may
have undergone minor adjustments since this publication. For a compiete list
of authors and contributors, and for the final editable file of SmartCode v$.2,
visit www.SmartCodeCentral.org,
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ARTICLE 1. GENERAL TO ALL PLANS SMARTCODE
Municipality

1.1 AUTHORITY

141 The action of the Municipaiity, State in the adoptior: of this Code is authorized under
the Charter of the Municipaiity, Section X and Locat and State Staiutes. Section X.

1.1.2  This Code was adopted as one of ihe instruments of implementation of the pubiic
nurposes and ohiectives of the adopted Municipal Comprehensive Plan. This Code
is daciared t0 be in accord with the Municipal Comprehensive Plan, as required by
the Local Land Development Statuiss.

1.1.3  This Code was adopted to promote the healih, safety and general welfare of
the  _.oof . Slale and its citizens, includ-
ing protection of the envirenment, conservation of tand, energy and natural
resources, reduction in vehicuiar traffic congestion, more efficient use of public
funds, healih benefits of a pedestrian environment, historic preservation, educa-
tion and recreation, reduction in spraw! deveicpment, and improvement of the
built environment.

1.1.4  This Code was adopted and may be amended by vote of the Planning Commissian
and Legislative Body.

1.2 APPLICABILITY

1.21  Provisions of this Code are activated by *shall” when required; "shouid” when rec-
ommendead; and "may" when optional.

12,2 The provisions of this Code, when in conflict, shalt take precedence over those of
cther codes, ordinances, regulations and standards except the Lecal Health and
Safety Codes.

1.23  The existing _of . Hlate Zoning Ordinances and the

of . Stale Subdvision Crdinances {the “Existing Local
Codes") shall conlinue to be applicable to issues not coverad by this Code except
where the Exisiing Local Codes would be in conflict with Section 1.3 Infent.

124  Capitafized terms used throughout this Code may be defined in Article 7 Definitions
of Terms. Article 7 contains regulatory language that is integral to this Code. Those
ferms not defined in Articte 7 shall be accorded their commoniy accepted meanings.
In the event of conflicts between these definitions and those of the Existing Local
Codes, those of this Code shall take precedence.

125  The metrics of Article & Standards and Tables are an iniegral part of this Code.
However, the diagrams and iliustrations 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 inter! and purpose of this Code is to enable, encourage and qualify the imple-
mentaiion of the fellowing policies;
131  The Recion
a. That the regicn should refain its naturalinfrastructure and visual character derived
from topography, woodlands, farmiands, riparian corridors and coastlines.
b. That growth strategies should encourage Infill and redevelopment in parity with
New Communities.
¢. That development centiguous to urban areas should be struciured in the pattern
of Infili TND cr Infill RCD and be integrated with the existing urban pattern.
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SMARTCODE ARTICLE 1. GENERAL TO ALL PLANS
Municipality
d. That development non-contiguous to urbar areas should be organized in the

.

f.

g

h.

pattern of CLD, TND, or RCD.

That Affordable Housing should be distributed throughout the region to match
job opportunities and tc avoid concentrations of poverty.

That transportation Comdors should be planned and reserved in: coordination with land
uge.

That green corridors should be used fo define and connect the urbanized ar-
eas.

That the region should inciude a framework of transit, pedestrian, and bicycle
systems that provide alternatives to the automobile.

13.2  Tue Community

a.

b.

133  To
a.

b.

SwarrCooe VERGiON

That neighborhoods and Regional Centers should be compact, pedestrian-
oriented and Mixed Use.

That neighborhcods and Regional Centers should be the preferred pattern of de-
velopment and that Districts specializing in a single use shouid be the exception.

. That ordinary activities of daily living should occur within walking distance of

most dweilings, allowing independence to thase who do not drive,

. Thatinterconnected networks of Thorcughfares should be designed to disperse

traffic and reduce the length of automobile trips.

. That withir: neighborhoods, a range of housing types and price levels should be

provided to accommodate diverse ages and incomes.
That appropriate building Densities and land uses shouid be provided within
waiking distance of fransit stops,

. That Civic, institutional, and Commercial activity should be embedded in down-

towns, not isolated in remote singie-use complexes.

. That schools should be sized and located to enable children to walk or bicycle to them.

That a range of Open Space including Parks, Squares, and playgrounds shouid
be distributed within neighborhoods and downtowns.

£ Btock anp THE Burioing

That buiidings and landscaping should contribute to the physical definition of
Thoroughfares as Civic places.

That development should adequately accommodate automabiles while respecting
the pedesirian and the spatial form of public areas.

. That the design of streets and buildings should reinforce safe environmenis, but

not at the expense of accessibility.

. That architecture and landscape design should grow from local climate, topog-

raphy, history, and building practice.

. That buildings should provide their inhabitants with a clear sense of gecgraphy

and climate through energy efficient methods.
That Civic Buildings and public gathering piaces should be provided as locations
that reinforce community identity and support self-government.

. That Civic Buiidings should be distinctive and appropriate to a role more imporiant

than the other buildings that constitute the fabric of the city.

. That the praservation and renewal of historic bufldings should be facilitated, to

affrm the continuity and evolution cof society.
That the harmanious and orderly evoiution of urban areas should be secured
through form-based codes.

9.2
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ARTICLE 1. GENERAL TO ALL PLANS

SMARTCODE

1.3.4

14
1.4.1

14.2

1.4.3

144

1.5
1.6

1.5.2

153

154

SC4

Tue TRANSECT

a. That Communties should provide meaningful cheices in fiving arrangements as
manifested by distinct physicai environments.

b. That the Transect Zone descriptions on Table 1 shall constitute the Intent of this
Code with regard te the general character of each of these envirenments.

PROCESS

Municipality hereby creates a Consolidated Review Committee ("CRC"} comprised
of a member from each reguiatory agency having jurisdicton over the permitting of
a project. a representative of the Development and Design Center. and the fown
archiect, to process administratively applications and plans for proposed projects.
The geographic locations of the Sectors and the standards for theTransect Zones
shiall be determined as set forth in Article 2, Article 3, Article 4, and Article 5 through
a process of public consuitation with approvai by the Legislative Body. Cnce these
determinations have been incorporated inle this Code and its associated plans, then
projects that require no Variances or Warrants, or only Warrants, shall be processed
administratively withoul further recourse (o public consultation,

An owner may appeal & decision of the CRC to the Board of Zoning Adiusiment and
may appeal a decision of the Board of Zoning Adjustment to the Legisiativa Body.
Should a viotation 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 Beard of Zoning Adjustment
has the right to requize the owner to stop, remove, and/or mitigate the violation, or
to secure a Variance to cover the violation.

WARRANTS AND VARIANCES

There shall be two types of deviation from the requirements of this Code: Warrants
and Variances, Whether a deviation reguires a Warrant or Variance shall be deter-
mined by the CRC.

AWarrant 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 Sectien 1.3 Infent. The
CRC shall have the autherity to approve or disapprove administratively a request
for a Warrant pursuant {o regulations established by the CRC.

A Variance is any ruling on a deviation other than a Warrant. Variances shall be
granted only in accordance with Statules, . as amendead.

The request for a Warrant or Variance shall not subject the entire application to public
hearing, but oniy that portion necessary to rule on the specific issue requiring the
retief,

The following standards and requirements shall not be available for Warrants or
Yariances:

a. The maximum dimensions of traffic lanes. (See Table 3a)

b. The required provision of Rear Alleys and Rear Lanas.

¢. The minimum Base Residential Densities. (See Table 140}

d. The permission o buitd Accessory Buiidings,

&. The minimum requirémenis for parking. {See Table 10

Municipality
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SMARTCODE ARTICLE 1. GENERAL TO ALL PLANS

Municipality

1.8 SUCCESSION

161 Twenty vears afler the approval of & Regulating Plan, each Transec! Zone, except
the T1 Naiural and T2 Rurat Zones. shall be aulomatically rezoned 1o the succes-
sional (next higher} Transect Zone, uniess denied in public hearing by the Legislative
dody

AVAILABLE MODULES FOR ARTICLE 1
AFFORDABLE HOUSING INCENTIVES
AFFORDABLE HOUSING POLICY
COMPREMENSIVE PLANKING
HAZARD MITIGATION STANDARDS
INCENTIVES
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ARTICLE 2. REGIONAL SCALE PLANS SMARTCODE

Municipality

2.1 INSTRUCTIONS

211 ThisAticle governs the preparation of Regional Scale Plans ("Regicnal Plans") that
aliocate Sectors. For lands within Municipality that have been mapped 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  Regicnal Plans shall integrate the largest practical geographic area, overlapping
property lines as necessary and municipal houndaries if possinle.

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 elemenis appropriate to them in Article 5 and Ariicle 6.

214 Regional Plans shall be prepared by the Planning Office and/or consultants under
its supervision. The process shall invoive citizen participation and the approval of
the Legisiative Body.

22 SEQUENCE OF SECTOR DETERMINATION
Determination of Sector designations shall be made in the following sequence:

221  The areas to be designated Preserved Open Sector (C-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,

222 Theareas to be designated Reserved Open Sector (O-2) shall be mapped using the
criteria listed under Section 2.4. The outline of this Sector is effectively the Urban
Boundary Ling which is tc be adjusted by the ongeing permitting of New Community
Plans or Infill Community Plans in accordance with this Code.

2.23  Theareas to be designated Infill Growth Sectors {G-4) shali e mapped as described
in Section 2.8. These areas may be redeveloped according to Article 4 of this
Code.

224  Allremaining areas shall be avaitable for new development pursuant to New Com-
munity Plans submitted ard approved in accordance with Adicle 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 Adlicle.
Within these Sectors, the Community Unit types of CLD (Clustered Land Develop-
ment), TND {Traditional Neighborhood Develcpment), and RCD (Regional Center
Development), shall be permitted to the extent set forth in Table 2.

225 Within the fowr Grawth Sectors. development according fo the Existing Local Codes
remains as an oplion,

2.2.6  Those areas that cannot or should net conform to one of the Community Unit types
shall be allocated to Special Districts, See Section 2.9.

2.27 A sysiem for the gradual Transfer of Deveiopment Righls (TDR) shall he astah-
fished and administered for the purpose of fransferring development rights from the
Reserved Open Sactor (-2} {o the Growth Sectors as set forth in Section 2.4.3.

2.3 {O-1) PRESERVED OPEN SECTOR

231  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 shali consist of the aggregate of the following categories:

233

2.4
241

242

243

2.5
251

252
26

2.6.1
26.2

283

Swazrlozs Vergon

- surface walerbodies
- protecied wellands
. protected habitat
i riparian Corridars
- purchased Open Space
CONSEryalion easements
g. vansporiation Corridars
fv areas residuat io Clustered Land Development (CLD)
Development and consfruction within the Preserved Open Sector and the spacifica-
ticns required to do so shall be determined on an individual project basis by public
nearing of the Legislative Body.

n O T MW

™

{O-2) RESERVED OPEN SECTOR

The Reserved Open Secter shall consist of Open Space that should be, but is not
yet, protected from deveicpment.

The Reserved Open Sector shall consist of the aggregate of the following categeries:
z. fiood plain, including Special Flood Hazard Areas

b. steep slopes

. Open Space 10 be acquired

. Corridars o be acquired

- buflers {o be acquired

legacy woodiand

legacy farmiand

f:. legacy viewsheds

The Resarved Open Sector is a Transfer of Development Rights (TOR) sending area,
for the gradual sale of rights for development in the Contiolled Growh Sector and
the Intended Growth Sector. An owner wha has purchased such development rights
may exceed the allocated Densities of New Communities as set forh in Section 3.8
and Table 146, Areas from where development rights have been transferred shall
be designated Freservad Open Secior The Planning Office shall maintain & racord
of such transfers, updating the reginnal map accordingly.

{For HAZARD MITIGATION BTANDARDS)

o

Sl o i o8

(G-1) RESTRICTED GROWTH SECTOR

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 granfed or because there is no legally defensible reason, in the long
term, fo deny it,

Within the Restricted Growth Sector, Clustered Land Development (CLD) shall be
permitted By Right.

{G-2) CONTROLLED GROWTH SECTOR

The Controlled Growth Sector shall be assigned o those locations that can support
Mixed Use by virtue of proximity to an existing or planned Thorcughfare.

Within the Controlled Growth Secter, CLD and Traditional Neighborhood Develep-
ment {TND) shail be permitted By Right.

Any TND on an existing or projected rail or Bus Rapid Transit (BRT) network may

8.2
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SMARTCODE

2.7
271

272

273
238
2.81

29
2.9.1

292

e redesignated in whole or in part as TOD and permitted the higher Dansity rep-
resented by the Effective Parking allowance in Section 5.9.2d, The use of a TOD
overlay requires approval by Variance,

{G-3) INTENDED GROWTH SECTOR

The Intended Growth Sector shall be assigned 1o those locations that can support
substantial Mixed Use by virtue of proximity to an existing or planned regional
Thoroughfare and/or transit,

Within the Intended Growth Sector, Communities in the pattem of Regional Center
Developments (RCD), as well as TNDs, shall be permitted By Right, .

Any TND or RCD on an existing or projected rail or Bus Rapid Transit {BRT) network
may be redesignated in whele cr in part as TOD and permitied the higher Density
represented by the Effective Parking allowance in Seclion 598.2d. The use of a
TOD overlay requires approval by Variance.

(G-4) INFILL GROWTH SECTOR
The Infill Growth Seclor shall be assigned to areas already developed, having the potential
to be modified, confimed or completed in the pattem of Infill TNDs or [nfill RCDs.

{SD) SPECIAL DISTRICTS

Speciat District designations shali be assigned to areas that, by their intrinsic size,
Function, or Configuration, cannot conform to the reguirements of a CLD, a TND,
or an RCD as set forth in Article 3.

Conditions of development for Special Districts shall be determined in public hearing
of the Legisiative Body and recorded on Table 15, Alternatively, the provisions of
the Zxasting Local Codes shall remain applicable to Special Districts,

AVAILABLE MODULES FOR ARTICLE 2

SC8

COMPRERENSIVE PLANNING
HAZARD MITIGATION STANDARDS
PLACE TYPES TRANSLATION
RESIDENTIAL MARKETS
RETAIL MARKETS
RIPARIAN AND WETLAND BUFFERS
SUSTAINABLE URBANISM

+ FOOD PRCOUCTION

+ SOLAR ENERGY

- TREE CANOPY COVER

» VEHICLE MILES TRAVELED

+ WIND POWER

Municipality
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31
3141

312

313

315
316

317

3.2
3.2.1

3.22

323

324
325
328
327
328

INSTRUCTIONS

Within the Growth Sectors as shown on the Regicnal Scale Plan {*Regional Plan™),
the provisions of Article 3 and this Code in general shall be avaiable By Right, upon
request by the owner.

New Communify Plans may be prepared in the absence of a Regional Plan or
Comprehensive Plan by approval of the Legisiative Body. New Community Plans
may contain more than one Cemmunity Unit and/or more than ene Community Unit
type.

Once the CRC or Legisiative Body approves a New Community Plan, the parcel shall
become a Community Planning Area and shall be marked as such on the Zoning
Map of Municipality, Within the Community Planning Areg, this Code shall be the
exclusive and mandatory zoning reguiation, and its provisions shall be applied in
their entirety.

New Community Plans submilted in accordance with the provisions of this Code,
for the appropriate Sector of a Regional Plan and requiring no Vanances, shatt be
approved administratively by the CRC.

New Community Plans may be prepared by an owner or by the Planning Office,
New Community Plans shall include a Regulating Plan consisting of ene or more
maps showing the following for each Community Urit 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.

New Community Plans shall inciude one set of preliminary site plans for each
Transect Zong, as provided by Table 15 and Section 5.1.3a.

SEQUENCE OF COMMUNITY DESIGN

The site shalt be structured using cne or several Pedestrian Sheds, which should
be located according to existing conditions, such as traffic intersections, adjacent
developments, and naturat features. The site or any Community Unit within # may
be smaller or larger than its Pedestrian Shed.

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 for the appiicable Community Unit iype. An Adjusted Pedestrian Shed becomes
the boundary ¢f @ Community Unit.

Areas of Transect Zones (Section 3.4) shail be allocated within: the boundaries of
each Community Unit as appropriate to its type. See Section 3.3 and Table 14a.
Civic Zones shall be assigned according tc Section 3.5.

Special Districts, if any, shall be assigned according to Section 3.6.

The Thoroughfare network shall be laid out according to Section 3.7,

Density shall be calculated according to Section 3.8.

Remnants of the site cuiside the Adjusted Pedestrian Shed(s) shall be assigned o
Transect Zones or Civic Space by Warrant or Specia District by Variance,

SweaiCoot Verson 8.2
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SMARTCODE

3.3
3.31

332

3.3.3

334

34
341

342

SC10

COMMUNITY UNIT TYPES

Crusterep Lano DeveLopment (CLD)

a. A Clustered Land Development (CLD) shall be permitted within the G-1 Restricled
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.

¢, A CLD shall include Transect Zones as allocated on Table 2 and Table 14a. A
minimum of 50% of the Community Unit shafl be permanently allocated to a Tt
Natural Zone andior T2 Rural Zone,

Traomional Neigasorroop DeveLorment {TND)

a. A Traditional Neighborhood Development (TND) shall be permitted within the
G-2 Controlled Growth Sector, the G-3 Intended Growih Sector, and the G-4
Infili 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 Pedesirian Shed and shall
be no fewer than 80 acres and no more than 160 acres. See Article 4 for Infill
TND acreage requiremenis 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 simultaneoys planning of adjacent parcels is encouraged.

e. Inthe T-4 General Urban Zone, a minimum Residential mix of three Building
Disposition types {none less than 20%) shalt be required, selected from Table 9.

ResionaL Cenver DeveLormenT {RCD)

a. ARegicnal Center Development (RCD} shalt be permitted within the G-3 Intended
Growth Secter and the G-4 Infill Growth Sector.

. An RCD within the -3 Intended Growth Sector shall be structured by one Long
Pedestrian Shed or Lingar Pedestrian Shed and shall consist of no fewer than 80
acres and nc more than 640 acres. See Article 4 for Infill RCD acreage require-
ments in the G-4 infill Growth Sector

¢. An RCD shall include Transect Zones as allocated on Takle 2 and Table 14a.

d. For iarger sites, an RCD may be adjoined without buffer by one or more TNDs,
each subject to the individual Transect Zone requirements for TND as allocated
on Table 2 and Table 14a. The simultaneous planning of adiacent parcels is
encouraged.

TransiT OrieNTED DeveLormenT (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 TOD and permitted the higher
Density represented by the Effective Parking allowance in Section 5.9.2d.

b. The use of a TOD overlay requires approval by Variance.

TRANSECT ZONES

Transect Zones shall be assignad and mapped on each New Community Plan
according to the percentages allocated on Tables 2 and 14a,

A Transect Zone may inciude 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,

Funicipality
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3.5 CIVIC ZONES
351 GeNERaL

a. Civic Zones dedicated for public use shalt be required for each Community Unit
and designated on the New Community Plan as Civic Space {CS) and Civic
Building (CB).

b. Civic Space Zongs are public sites permanently dedicated to Open Space.

¢. Civic Building Zones are sites dedicated for buildings generally operated by
not-for-profit organizations dedicated to culture, education, refigion, government,
transit and municipal parking, or for a use approved by the Legisiative Body.

d. A Civic Zone may be permitted by Warrant it it does not occupy more than 20%
of a Pedestrian Shed, otherwise it is subject to the creation of & 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.

352  Cwic Zones Speciric To T1 & T2 Zowes

a. Civic Buildings and Civic Spaces within T1 Natural and T2 Rural Zones shall be
permitted only by Variance.

353 Cwvic Seace {CS) Seeciric To T3-T6 Zones

&. Each Pedestrian Shed shail assign at least 5% of its Urbanized area to Civic
Space.

b. Civic Spaces shall be desigred as generally described in Table 13, approved by
Warrant, and distributed throughout Transect Zones as described in Table 14e.

¢. Those portions of the T1 Natural Zona that occur within 2 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 gach 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 equinped
as a playground shall be provided. A playground shali 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,

354 Cwvic Buioings {CB) Speciric 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 Chic Buiiding Lot shall be reserved for an elementary schoal. Its area shall
be one (1) acre for each incremenit of 160 dwelling units provided by the Com-
munity Plan, with & minimum of three (3j acres. The school site may be within
any Transgect Zong, Any playing fields should be outside the Pedestrian Shed,

¢. One Civic Building Lot suitable for a childcare building shall be reserved within
each Pedesirian Shed. The owner or a homeowners’ association or other com-
munity council may crganize, fund and construct an appropriate building as the
need arises.

SwaaTCoze Veszion 8.2 SC'H
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SMARTCODE

3.6
3.6.1

37
3.7.1

S5C12

d. Civic Building sites shail 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.

1. Civic Buildings shall not be subject te 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.

SPECIAL DISTRICTS

Special District designations shail be assigned o 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 Legisiative Body and recorded on Yable 16.

THORQUGHFARE STANDARDS

(GENERAL

a. Thoroughfares are intended for use by vehicular and pedestrian traffic and to
provide access to Lots and Open Spaces.

b. Theraughfares shall generally consist of vehicuiar 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 10 another shali be adjusted
accordingly or, aternatively, the Transect Zone may follow the alignment of
the Thoroughfare to the depth of one Lof, 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 vehicuiar
and pedestrian generally shall be decided in favor of the vehicle. Within
the more urpan Transect Zones (T3 through T6) pedestrian comfort shall
be a primary consideration of the Thoroughfare. Design conflict between
vehicular and pedestrian mevement generally shall be decided in favor of
fhe pedestrian,

€. The Thorcughfare network shall be designed to define Blocks not exceeding the
size prescribed in Table 14c. The perimeter shali be measured as the sum of Lot
Frontage Lines. Block perimeter at the edge of the development parcel shalt be
subject to approva by Warrant,

f. All Thoroughfaras shali terminate at other Thoroughfares, forming a network.
Internat Thoroughfares shail connect wherever possible to those on adjacent
sites. Cul-de-sacs shall be subject to approval by Warrant to accommodate
specific sfte conditions only.

g. Each Lot shall Enfront a vehicular Thoroughfare, except that 20% of the Lots
within each Transect Zone may Enfront a Passage.

5. Thoroughiares along 2 designalted B-Gnd may be exempled by Warraat from
one or more of ihe specified Public Frontage or Privale Frontage requiremeants.
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 defermined by
Variance,

o

Municipality
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3.7.2

373

38
3.8.1

382

VEHICULAR LangS

a. Thoroughfares may include vehicular lanes in a variety of widths for parked and
for moving vehicles, inciuding bicycles. The standards for vehicular lanes shall
be as shown in Table 3A.

b. Abicycle network consisting of Bicycle Trails, Bicycle Routes and Bicycle Lanes
should be provided througheut 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.

PuBLIC FRONTAGES

2, GENERAL TO ALL zones T1, T2, T3, T4, 75, T6
i. The Public Frontage contributes to the character of the Transect Zone, and in-

cludes the iypes of Sidewalk, Curb, planter, bicycle facility, and street trees,

ii. Public Frontages shali be designed as shown in Table 4A and Table 48 and
allocated within Transect Zones as specified in Table 14d.

iii. Within the Public Frontages, the prescribed types of Public Planting and
Public Lighting shal! be as shown in Table 4A, Table 4B, Table 5 and Table
8. The spacing may be adjusted by Warrant to accommodate specific site
conditions.

b. Seecikc o zones T1, T2, T3
i. The Public Frontage shall inciude trees of various species, naturalistically

clustered, as well as understory.

ii. The introduced landscape shall consist primariy of native species requiring
minimal irrigation, fertilization and maintenance. Lawn shali be permitted only
by Warrant,

¢. SPECIFic T0 ZONE T4, T5, T6
i, The introduced landscape shali consist primarily of durable species telerant

of soil compaction.

d. SeeciFic 1o 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.

€. SPECIFIC TO ZONES T5, T6
i. The Public Frontage shall include trees pianied in a regularly-spaced Aliee

pattern of single species with shade canopies of a height that, at maturity,
clears at least one Story. At Retail Fronfages, the spacing of the frees may
be irregular, to avoid visually obscuring the shopfronts.

ii. Streets with a Right-of-Way width of 4C feet or less shall be exempt from the
lree requirement. :

DENSITY CALCULATIONS

Ali areas of the New Community Plan site that are not parl of the O-1 Preserved Sector
shall be considered cumulatively the Net Site Area. The Net Site Area shall be allocated
to the varicus Transect Zones according to the parameters specified in Table 14a.
Density shall be expressed in terms of housing units per acre as specified for the
area of each Transect Zone by Table 14b. For purpases of Density calculation, the
Transect Zones include the Thoroughfares but not land assigned to Civic Zones.
Ten parcent {10%) shall be in the Affordable Housing range.

SwasiCoss Veasion 8.2
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3.8.3

384

3.8.5

3.9
391

SC14

The Base Density of the Commiunity Unit may be increased by the Transfer of

Development Righis (TDR) up 1o the amount specified for each Zone by Table
A, Fifleen parcent (15%) of the increase in housing uniis by TDR shalt be in the

Affordable Housing range.

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 shail be subject to approval by Warrant.

The housing and other Functions for each Transect Zone shall be subject to further

adjustment at the building scale as jimited by Table 10, Table 11 and Section 5.9.

SPECIAL REQUIREMENTS

A New Community Plan may designate any of the following Special Require-

ments:

a. A differenfiation of the Thoroughfares as A-Grid and B-Grid. Builgings aiong 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 automcbile-oriented standards. The Frontages assigned fo the
B-Grid shall nof exceed 30% of the 1otal iength 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 is Private Freniage. The Shopfront shail be no less than 70% glazed
in clear glass and shaded by an awning overlapping the Sidewalk as generaily
ifustrated in Table 7 and specified in Article 5. The first flocr shall be confined
fo Retail use through the depth of the second Layer. (Table 17d)

c. Designations for Mandatory andfor Recommended Galtery Frontage, requiring
or advising that a building provide a permanent cover ovar the Sidewalk, either
cantilevered or supported by celumns. The Gatiery Frontage designation may
be combined with & Retail Frontage designation..

d. Designations for Mandatory and/or Recommended Arcade Frontage, requiring
or advising that a building cverdap the Sidewalk such that the first floor Facade is
a colonnade. The Arcade Frontage designaticn may be combined with 2 Retail
Froniage designation.

e. A designation for Coordinated Frontage, requiring that the Public Froniage
(Table 4A) and Private Frortage {Table 7) be coordinated as a single, coherent
fandscape and paving design.

f. Designations for Mandatory andfor Recommended Terminated Vista locations,
requiring or advising that the building be provided with architectural articulation
of a type ard 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 detween huildings.

h. A designation for Buildings of Value, requiring that such buildings and structures
may be altered or demolished cnily in accordance with Municipal Preservation
Standards and Protocols,

Municipality
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AVAILABLE MODULES FOR ARTICLE 3
AFFORDABLE HOUSING POLICY
AGRICULTURAL URBANISM
CYCLING STANDARDS
GENERATIVE CODING
HAZARD MITIGATION STANDARDS
LIGHT IMPRINT MATRIX
LIGHTING DESIGN
NATURAL DRAINAGE STANDARDS
FLACE TYPES TRANSLATION
RESIDENTIAL MARKETS
RETAIL MARKETS
RIPARIAN AND WETLAND BUFFERS
SUSTAINABLE URBANISH

BUILDING CRIENTATION

COMPQOSTING & RECYCLING

FOOD PRODUCTION

PUBLIC DARKNESS

SHADING OF GLAZING

SOLAR ENERGY

STORMWATER MANAGEMENT

SURFACE TO VOLUME RATIO

TREE CANOPY COVER

VEHICLE MILES TRAVELED

WIND POWER

ZERC NET ENERGY BUILDINGS
THORQUGHFARE ASSEMBLIES
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SMARTCODE

4,1
411

41.2

413

414

41.5

41.6

4.2
421

422

SC16

INSTRUCTIONS

Within the G-4 Infill Growth Sector of the Regicnal Plan (Aricle 2), or other areas

designated as Infill, the Planning Cffice shall prepare, or have prepared on its behaff,

Infill Regulating Plans to guide further davelopment, Infill Regutating Plans shall be

prepared ir a process of public consultation subject to approval by the Legislative

Body.

Infilt Regutating Plans shall requlate, at minimam, an area the size of the Pedestrian

Shed commensurate with its Communily Unit type as listed in Saction 4.2, The

Planning Office shali determine a Community Unit type based on existing conditions

and intended evolution in the plan area.

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 Zenes and any Civic Zones within each Pedestrian Shed, assigned
according to an analysis of existing conditions and future needs

¢. a Thoroughfare network, existing or ptanned (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. arecord of any Warrants or Variances.

Within any area subject to an approved Infill Regulating Pian, 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. Buiiding Scale Plans requiring no Variances shall be approved administratively

by the CRC.

The owner of a parcel, or abutting parcels, consisting of 10 acres cr more of con-

tiguous lots within an area subiect 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 iransitions to

abuiting areas. Special Area Plans may be approved by Warrant,

The owner of a parcel, or abutting parcels, consisting of 30 acres or more of configu-

ous lots, whether inside cr outside an area already subject to an infill Regulating

Plan, may initiate the preparation of a New Coemmunity Plan. New Community Plans

for the G-4 Sector, or other areas designated as Infll by the Planning Office, shall

reguiate, at minimum, an area the size of the Pedestrian Shed commensurate with

its Commiunity Unit type as listed in Section 4.2, even if it overlaps adjacent parcels.

Both the site and plan area shouid connect and biend with surrcunding urbanism.

COMMUNITY UNIT TYPES

Infit Regulating Plans shall encompass cre or mere of the following Comauniy

Unit types. The allccation percentages of Table 14a do not apply.

INFiLL TND {TraomionaL NeigREORHOOD DEVELOPMENT)

a. An Infill TND shouid be assigned to neighberhcod 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 Pedesirian Shed, oriented arcund one or more existing
or planned Common Destinations,

Municipality
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423

424

43
4,31

432

4.4
441

442

443

4.5
451

SueatCone Vers

b. The edges of an Infill TND sheuld blend into adiacent neighborhoeds andfor a
downtown without buffers.

INFitL RCD (RectoNaL CenTerR DEVELOPMENT)

a. AnInfill RCG should be assigned fo 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 teast one complete Long or
Linear Pedestrian Shed, which may be adjusted as a Network Pedestrian Shed,
oriented around an important Mixed Use Cerridor or center.

b. The edges of an Infill RCD should blend into adjacent neighborhoods without
buffers.

InFiLL TOD {TransiT OriENTED Deve: oPMENT)

a. Any Infili 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 TOD and permitted
the higher Density represented by the Effective Parking aliowance in Section
£9.2d.

b. The use of 2 TOD overlay shall be approved by Variance,

TRANSECT ZONES

Transect Zone standards for Infill Regulating Plans should be caliprated by means of
a survey of exempiary existing and intended conditions, as identified in a process of
public consultation and subject to the approval of the Legistative Body. Metrics shall
be recorded on Table 14 and Table 15,

A Transect Zone shall include elemenis indicated by Article 3, Article 5, and
Article 6.

CIVIC ZONES

GENERAL

a. Infill Pians should designate Civic Space Zones (CS) and Civic Building Zenes (CB).

b. A Civic Zone may be permitied by Warrant if it does not occupy more thar 20%
of a Pedestrian Shed, otherwise itis subject to the creation of a Special District,
See Section 4.5,

¢. Parking provisions for Civic Zones shall be determined by Warrant,

Civic Space Zones {CS)

a. Civic Spaces shall be generally designed as described in Table 13, their type
determined by the surrounding or adiacent Transect Zone in & process of public
consultation subject to the approval of the Legislative Body.

Cvic Buoms Zokes (CB)

a. Civic Buildings shall be permitted by Variance in any Transect Zone or by War-
rant on Civic Zones reserved in the Infil 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,

SPECIAL DISTRICTS

Areas that, by their intrinsic size, Function, or Configuration, cannot conform fo 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 Infilt Plan,
Conditions of development for Special Districts shall be determined in public hearing
of the Legislative Body and recorded on Table 16

o .2
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46
461

:.J")
g:)‘)
N

4.6.3

464

455

46.6

47
4.71

SC18

PRE-EXISTING CONDITIONS

Existing buildings and appurtenances that do not conform to the provisions of this
Code may continue in the same use and form until a Substantial Modiication occurs
or is requested, at which time the Consolidated Review Committee (CRC) shall
determine the provisions of this Section that shall apply.

Ewsting buildings thal have at any lime received & ceriificale of occupaney shall
not require upgrade o the current Building Code and when renovated may meet
the standards of the code under which they were originally parmitled,

The modffication of existing buildings is permitted By Right if such changes result
in greater conformance with the specifications of this Code.

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.

Any additicn to or modification of a Buiiding of Value that has been designated as
such by the Local Preservation Organization or to a building actually or potentialiy
eligible for inciusion on a state, local or national histaric register, shal: be subject
to approval by the Local Preservation Organization,

The restoration or rehabilitation of an existing building shall not require the provision
of {a) parking in addition to that existing or {h) 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 Tables 10 and 11.

SPECIAL REQUIREMENTS

An infill Community Plan may designate any of the following Special Reguirements:

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 fo the
B-Grid shall not exceed 30% of the total length of Frentages within a Pedestrian
Shed.

b. Designations for Mandatory andfor Recommended Retail Froniage requiring or
advising that a building provide a Shopfront af Sidewalk level along the entire
length of its Private Frontage. The Shopfrent shall be no less than 7G% glazed
in clear glass and shaded by an awning overlapping the Sidewalk as generally
ilustrated in Table 7 and specified in Articie 5. The first floor shall be confined
to Retail use through the depth of the second Layer. {Table 17d )

c. Designaticns for Mandatory and/or Recommended Gallery Frontage, requiring
or advising that a building provide a permanent cover over the Sidewalk, sither
cantitevered or supported by columns. The Gallery Frontage designation may
be combined with & Retail Frontage designation.

d. Designations for Mandatory and/or Recommended Arcade Frontage, requiring
or advising that a building overlap the Sicewalk such that the first floor Facade is
a colennade. The Arcade Frontage designation may be combined with a Retai
Frontage designation,

e. A designation for Coordinated Frontage, requiring that the Public Froniage
{Table 4A) and Private Frontage {Table 7) be coordinated as a single, coherent
landscape and paving design.

Municipality
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f. Designations for Mandatory and/or Recommended Terminated Vista locations,
requiring or advising that the building be provided with architectural articufation
of a type and character that responds visually fo the location, as approved by
the CRC.

g. A designation for Cross Block Passages, requiring that a mirimum 8-fcot-wide
pedestrian access he reserved between huildings.

h. A designation for Buildings of Value, requiring that such buildings and structures
may be altered or demolished only in accordance with Municipal Freservation
Standards and Prolocols.

AVAILABLE MODULES FOR ARTICLE 4
AFFORDABLE HOUSING POLICY
AGRICULTURAL URBANISM
CYCLING STANDARDS
GENERATIVE CCDING
HAZARD MITIGATION STANDARDS
LIGHT IMPRINT MATRIX
LIGHTING DESIGN
NATURAL DRAINAGE STANDARDS
PLACE TYPES TRANSLATICN
RESIDENTIAL MARKETS
RETAIL MARKETS
RIFARIAN AND WETLAND BUFFERS
SUBURBAN RETROHIT
SUSTAINABLE URBAN:SH

BUILDING ORIENTATION

COMPOSTING & RECYCLING

FOOD PRODUCTION

PUBLIC DARKNESS

SHADING OF GLAZING

SOLAR ENERGY

STORMWATER MANAGEMENT

SURFACE TO VOLUME RATIO

TREE CANOPY COVER

VEHICLE MILES TRAVELED

WIND POWER

JERO NET ENERGY BUILDINGS
THORDUGHFARE ASSEMBLIES

SugriCore Veraen 9.2 SC1 9
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SMARTCODE

5.1
5.1.1

51.2

513

514

52
5.2

8272

523

524

525

528

SC20

INSTRUCTIONS
Lots and buitdings tocated within a New Community Plan of Infill Cormmunity Plan
governed by this Code and previously approved by the Legistative Body shall be
subject to the requirements of this Article,
Owners and developers may have the design plans required under this Articte
preparec on their behalf. Such plans require administrative approval by the CRC.
Building and site plans submitted under this Article shall show the following, in
compiiance with the standards described in this Article:
a. For preliminary site and building approvat:

* 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

-Matural Drainage Standards

« Architectural Standards

+ Lighting Standards

« Sound Standards

«Visitability Standards
Special Districts that do not have provisions within this Code shall be governed by
the siandards of the pre-existing zoning.

PRE-EXISTING CONDITIONS

Existing buildings and appurtenances that do not conform to the provisions of this
Code may continue in use as they are unti} a Substantial Modification is requested, at
which time the CRC shall determine the provisions of this secticn that shall apply.
Existing buildings that have at any time received a certfficate of occupancy shall
not require upgrade o the current Building Code and when renovated may meet
the standards of the code under which they were originally permitied,

The modification of existing buildings is permitted By Right if such changes resutt
in greater conformance with the specifications of this Code.

Where buildings exist on adjacent Lots, the CRC may require that a proposed
building match one or the other of the adjacent Sethacks and heights rather than
the provisions of this Code.

Any addition fo or modification of a Building of Value that has been designated as
such by the Local Preservaiion Organization, or to a building actually or potendially
eligible for inclusion on a state, ccal or national historic register, shall be subject
1o approval by the Locai Preservalion Organization.

The restoration or rehabilitation of an existing building shail not require the provi-
sion of (a} parking in addition to tha! existing nor () 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.

Municipality
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5.3
5,3.1

5.4
54.1

54.2

54.3

55
5.5.1

SPECIAL REQUIREMENTS

To the extent that & Regulating Plan for either a New Community Plan or an Infill

Community Plan designates any of the following Speciai Requirements, standards

shall be appiied as follows:

a. Builgings along the A-Grid shali 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
Frivate Frontage. The Shepfront shall be no fess than 70% glazed in clear glass
and shaded by an awning overlapping the Sidewalk as generally illustrated in
Table 7. The first floor shall be confined to Retail use through the depth of the
second Layer. (Table 17d.)

¢. aMandatory or Recommended Galtery Frontage designation requires or advises
that a building provide a permanent cover over the Sidewatk, either cantilevered
or supported by cofumns {as generally flustrated in Table 7). A Gallery Frontage
may be combined with a Retail Frontage.

d. aMandatory or Recommended Arcade Frontage designation reguires or advises
that a building overtap 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.

I. aMandatory cr Recommended Terminated Vista designation requires or advises
that the building be provided with architectural articulation of a type and character
that responds visuatly 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. & Building of Value designation requires that the building or structure may be
altered or demolishad only in accordance with Municipal Preservation Standards
and Protocols.

CIVIC ZONES

(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 Warrani,

Ciwvic Spaces (CS)

a. Civic Spaces shall be generally designed as described in Table 13.

Cwvic Buioimgs (CB)

a. Civic Buildings shail not be subject o the requirements of this Article. The par-
ticulars of their design shall be determined by Warrant,

SPECIFIC TO T1 NATURAL ZONE

Buildings in the T1 Natural Zone are permitted only by Variance. Permission to build
in 11 and the standards for Article 5 shall be determined concurrently as Variances,
in public hearing of the Legislative Body.

SusitiCreg Yzrsion §2 802’;
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SMARTCODE

5.6
5.6.1

56.2

56.3

BUILDING DISPOSITION
SPECIEC TO ZONE T2

a.

Building Disposition shall be determined by Warrant.

SeeciFic 10 zones T3, T4, T5, T6

a.
b.

Newly platted Lots shall be dimensioned according to Table 14f and Table 15.
Building Disposition types shail be as shown in Table 9 and Table 14i.

¢. Buildings shall be disposed in relation to the boundaries of their Lots according

d.

e,

f.

tc Table 14q, Table 14h, and Table 15.

One Principal Building at the Frontage, and one Outbuilding to the rear of the
Principal Building, may be buiit on each Lot as shown in Table 17¢.

Lot coverage by building shall not exceed that recorded in Table 14f and Table 15.
Facades shall be built parallel to a rectilinear Principal Frentage Line or fo the
tangent of a curved Principal Frontage Line, and along a minimum percentage
cof the Frontage width at the Setback, as specified as Frontage Buildout on Table
14g and Table 15.

. Setbacks for Principal Buildings shall be as shown in Table 149 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,

. Rear Setbacks for Cutbuildings shall be a minimum of 12 feet measured from the

centerfine of the Rear Alley or Rear Lane easement. In the absence of Rear Alley
or Rear Lane, the rear Sethack shall be a5 shown in Table 14h and Table 15.

To accommodate slopes over ten percent, redief from front Setback reguirements
is available by Warrant.

SeECIFIC TO zONE T6

a.

The Principal Entrance shall be or a Frontage Line.

5.7 BUILDING CONFIGURATION
GeneraL To zones T2, T3, T4, T5, T6
a. The Private Frontage of buildings shall conform tc and be allocated in accordance

571

5C22

b,

with Table 7 and Table 14},

Buildings on corner Lots shalt have two Private Frontages as shown in Table
17. Prescriptions for the second and third Layers pertain only {o the Principal
Frontage. Prescriptions for the first Layer pertain to both Frontages.

. All Facades shall be glazed with clear glass no jess than 30% of the first

Story.

. Buitding heights, Stephacks, and Extension Lines shall conform ‘o Table 8 and

Table 141,

. Stories may not exceed 14 feel in height from finished floor to finished ceiling,

except for a first floor Commercial Function, which shall be a minimum of 11 feet
with a maximum of 25 feet. A single floor level exceeding 14 feet, or 25 feet at
ground level, shall be counted as two {2) stories. Mezzanines extending beyond
33% cf the flcor area shail be counted as an additional Story.

In a Parking Structure or garage, each above-ground level counts as a single
Story regardless of its relationship to habitable Stories.

. Height fimits do not apply to Attics or raised basements, masts, belfries, ciock

towers, chimney flues, water tanks, or elevator bulkheads. Attics shall not exceed
14 feet in height.

&
=
=
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572

573

574

5.7.5

5.8
581

£8.2
58.3

584

5.8
581

582

[
=
o
3

SpeciFic To zones T2, T3, T4, T5

a. The habitable area of an Accessory Unit within a Principal Building or an Qut-
building shall not exceed 440 square feet, excluding the parking area.

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)

¢. Balconies and bay windows may Encroach the first Layer 25% of #5 depth except
that balconies on porch roofs may Encroach as does the porch.

SpECIFiC T0 ZONE T4

a. Balconies, open porches and bay windows may Encroach the first Layer 50% of
its depth. (Table 17d)

SPECIFIC TO ZONES T5, 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 ieast 8 feet,

k. Maximum Encroachment heights {Extensior Lines) for Arcades shall be as shown
on Table 8.

¢. 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 permitted on Frontages only by Warrant,

e In the absence of a building Facade along ary part of a Frontage Lire, a
Streetscreen shall be built co-planar with the Facade.

f. Streetscreens should be betwaen 3.5 and 8 feet in height. The Streetscreen may
be replaced by a hedge cor fence by Warrant. Stresiscreens shall have openings
no larger than necessary {o allow automoebile and pedestrian access.

g. Afirst level Residential or Lodging Function shall be raised a minimum of 2 feet
from average Sidewalk grade,

BUILDING FUNCTION

GeneraL TO zones T2, T3, T4, T5, T6

a. Buildings in each Transect Zone shall conform to the Functions on Table 10,
Table 12 and Table 141 Functions that do not conform shall requite approval by
Warrant or Variance as specified on Table 12,

SPECIFIC T ZONES T2, T3

a. Accessery Functions of Resiricted Lodging or Restricted Office shall be permitted
within an Accesory Buiiding. See Table 10.

SpeciFic To zones T4, TS

a. Accessory Functions of Limited Lodging or Limited Office shall be permitted
within an Accesory Building. See Table 10,

SpeCIFIC To zones T5, T6

a. First Story Commercial Functions shall be permitted.

b. Manufacturing Functions within the first Story may be permitted by Variance.

PARKING AND DENSITY CALCULATIONS

SPECIFIC 70 ZoNES T2, T3

a. Buildable Density on a Lol shall be determined by the actual parking provided
within the Lot as applied to the Functions permitted in Table 10 and Takle 11.

SeecIFc To ZONES T4, 75, T6

a. Buildable Density on a Lot shall be delermined by the sum of the actual parking

£ Vzenon 9.2
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SMARTCODE

510
5101

5102

510.3

5.10.4

5105

5C24

calcuiated as that provided {1} within the Lot {2) along the parking lane comre-
sponding to the Lot Frontage, and (3) by purchase or lease from a Civic Parking
Reserve within the Pedestrian Sheg, if available.

p. The actual parking may be adjusted upward according fo the Shared Parking
Factor of Table 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 cf 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 Pian based on Article 3 or Article 4.

f. Accessory Units do nof count toward Density calculations.

g. Liner Buildings less than 30 feet deep and no more than two Stories shall be
exempt from parking requirements.

PARKING LOCATION STANDARDS

Generat 70 zones 12, T3, T4, T5, T6

a. Parking shall be accessed by Rear Alleys or Rear Lanes, when such are avail-
able on the Regulating Pian.

D, Open parking areas shall be masked from the Frontage by a Building or
Streetscreen.

¢. For buildings on B-Grids, open parking areas may be allowed unmasked on the
Frontage by Warrant. except for corner lots al mtersections with the A-Grid,

SpeciFic To zongs T2, T3

a. Cpen 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 iccated at the third Layer except that side- or rear-entry types
may be allowed in the first or second Layer by Warant.

SpeciFic 10 zones T3, T4

a. Driveways at Frontages shail be no wider than 10 feel ia the first Layer.
{Table 3B.f)

SPeECIFIC T0 zoNE T4

a. Ali parking areas and garages shall be iocated at the second or third Layer,
(Table 17d)

SpeciFic TO Zones 15, T8

a. Al parking lots, garages, and Parking Structures shall be lecated at the second
or third Layer, {Table 17d)

b. Vehicular entrances to parking lots, garages, and Parking Structures sha#i be no
wider than 24 fee! at the Frontage. {Table 3B.)

¢. 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 fining the first and
second Stories.

e. A minimurn of ¢ne bicycle rack place shall be provided within the Puglic cr Private
Frontage for every ten vehicular parking spaces.

Municipalily
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541  LANDSCAPE STANDARDS
5111 GeneraL To zoNes T2, T3, T4, 75, T8
a. impermeatle surface shail be confined to the ratio of Lot coverage specified in
Table 14f,
5312 SreciFic To zongs T2, T3, T4
a. The first Layer may not be paved, with the exception of Driveways as specified
in Section 5.10.2 and Section 5.10.3. {Table 17d)
5113  Specrw 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 174)
b. Trees may be of singie or multiple species as shown on Tatle 6.
c. Trees shall be naturalisticaily clustered.
d. Lawn shail be permitted by Warrant,
5114  SpeciFc 1o zoNe T4
a. A minimum of one tree shall be planted within the first Layer for gach 30 feet of
Frontage Line or portion thereof. (Table 17d)
b. Trees shall be a single species to mateh the species of Street Trees on the Public
Frontage, or as shown on Table 6,
¢. Lawn shall be permitted By Right.
5115 SpeciFic To zones T5, 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.
512  SIGNAGE STANDARDS
5121 General To zongs T2, T3, T4, 75, T6
a. There shali be no signage permitted additionat to that specified in this section.
b. The address number, no mere than 6 inches measured vertically, shall be at-
tached to the building in proximity to the Principal Entrance or at a mailbox.
512.2 SeeciFic To zones T2, T3
a. Signage shall not be illuminated.
512.3 8peciFic To zoNEs T4, T5, T6
a. Signage shall be externally #Huminated, except that signage within the Shopiront
glazing may be neon it
5124 SpeciFic 1o zones T2, T3, T4
a. One blade sign for each business may be permanently installed perpendicular
fo 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.
5125 SpeciFec 10 zongs T5, T6

SwersCrns

Version

a. Blade signs, not to exceed 6 square fi. for each separate business entrance,
may be attached to and should be perpendicular to the Facade, and shall clear
8 feet above the Sidewak.

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.

4.2
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AVAILABLE MODULES FOR ARTICLE 5

SC26

ARCHITECTURAL STANDARDS

CYCUING STANDARDS

GENERATIVE CODING

HAZARD MITIGATION STANDARDS

LIGHTING DESIGN

WATURAL DRAINAGE STANDARDS

NOISE LEVELS

RESIDENTIAL MARKETS

RETAIL MARKETS

RIPARIAN AND WETLAND BUFFERS

SUBURBAN RETROFIT

SUSTAINARLE URBANISM
BULDING ORIENTATION
COMPOSTING & RECYCLING
FOOD FRODUCTION
SHADING OF GLAZING
SOLAR ENERGY
STORMWATER MANAGEMENT
SURFACE TO VOLUME RATIO
WIND POWER
ZERONET ENERGY BUILDINGS

YVISITABILITY STANDARDS

Municipality

SuarrCot Verses 9.2



SMARTCODE

TABLE 1. TRANSECT ZONE DESCRIPTIONS

Munmicipality

TABLE 1: Transect Zone Descriptions. This table provides descriptions of the character of each T-zone

T-1 NATURAL

T-1 Nalural Zone consists of lands
approximating of reverting to & wilder-
ness condilion, inchuding lands unsuit-
abie for settiement due to lopography,
hydrology or vegetation.

General Character:
Building Placement:
Frontage Types:
Typical Building Height:
Type of Civic Space:

Natural landscape with some agricultural use
Not applicable

Not applicable

Not appiicable

Parks, Greenways

T-2 RURAL

T-2 Rural Zone consists of sparsely
settiedlands in open or cultivated states.
These include woodland, agricultural
lang, grassiand, and imigable desert.
Typical buildings are farmhouses, agn-
cultural buildings, cabins, and villas.

Generai Character:
Building Placement:

Frontage Types:

Typical Buitding Height:
Type of Civic Space:

Primarily agricultural with woodland & wetiand and scattered buildings
Variable Setbacks

Not applicatle

1- to 2-Story

Parks, Greenways

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 naluralistic and
sethacks are relatively deep. Blocks
may be large and the roads irregular to
accommodate natural conditions.

General Character;

Building Placement:
Froatage Types:
Typical Building Height:

Type of Civic Space:

Lawns, and landscaped yards surrcunding detached single-family
houses; pedestrians cccasionally

Large and variable front and side yard Setbacks

Porches, fences, naturalistic free planting

1- to 2-Story with some 3-Story

Parks, Greenways

T-4 GENERAL URBAN

T-4 General Urban Zore 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 fandscaping
arevariable. Streets with curbs and side-
walks define madium-sized blocks.

General Character:

Building Ptacement:
Frontage Types:
Typical Building Height:

Type of Civic Space:

Mix of Houses, Townhouses & smalf Apartment buildings, with scat-
tered Commercial activity, balance between landscape and buildings;
presence of pedestrians

Shailow to medium front and side yard Setbacks

Porches, fences, Dooryards

2- to 3-Story with a few talier Mixed Use buildings

Squares, Greens

T-5 URBAN CENTER

T-5 Urban Center Zone consists of
higher density mixed use buliding that
accommodate efall, offices, rowhouses
and apartments, It has a tight network
of streets, with wide sidewalks, steady
street tree planting and buildings set
close to the sidewalks.

General Character:

Building Placement:

Frontage Types:
Typical Building Height:
Type of Civic Space:

Shops mixed with Townhouses, larger Apariment houses, Offices,
workplace, and Civic buildings, predominantly attached buildings;
trees within the public right-cof-way; substantial pedestrian activit
Shallow Setbacks or none; buildings criented (o street defining a
street wall

Stoops, Shopfronts, Galleries

3- to 5-Story with some variation

Parks, Plazas and Squares, median iandscaping

T-6 URBAN CORE

T-6 Urban Core Zone consists of the
highest density and height, with the
greatest variety of uses, and civic builg-
ings of regionatimportance. t 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
Zene.

General Character:

Building Placement:

Frontage Types:
Typical Buiiding Height:
Type of Civic Space:

Medium to high-Density Mixed Use buildings, entertainment, Civic
and cultural uses. Attached buildings forming a continuous sireet
wall, frees within the public right-of-way, highest pedestrian and
transit activity

Shallow Sethacks or nione; buidings oriented to street, defining a
street wall

Stoops, Dooryards, Forecourts, Shopfronts, Galleries, and Arcades
4-plus Story with a few shorter buildings

Parks, Plazas and Squares; median fandscaping

Susarlooe Veagioy 8.2
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TABLE 2. SECTOR/COMMUNITY ALLOCATION SMARTCODE
Municigality

TABLE 2: Sector/Community Ajlocation. Table 2 defines the gecgraphy, including both natural and infrastructure elements, determining areas that
are of afe not sultable for development. Specific Community types of various intensities are aliowable in specific Sectors. This table alsc allocates the
proportions of Transect Zones within each Community Type.

l ALREADY DEVELOPED AREAS

, PROXIMTY TO $AJ0R THOROUGHFARES AND TRANST

I PROXIMITY TO THOROUGHFARES

MEDIUM SLOPES

WOODLANDS
FLOOD PLAIN

OPEN SPACE TO-BE ACQUIRED

CORRIDORS TO BE ACQUIRED

BUFFERS T0 BEACQUIRED

LEBACY WOODLAND

LEGAGY FARMLAND

LEGACY VIEWSHEDS

CLD RESIDUAL OFEN SPACE

g E

SURFACE WATERRODIES |5 &

PROTECTEDWETLADS (B g

PROTECTED iABTAT |2 E

RIPARIAN CORRIDORS | 8

PURCHASED OPEN SPACE 19 e

CONSERY, EASEMENTS 1B 2

LANI TRUST ® >

TRANSPORT, CORRIDORS

CLD OPEN SPACE
-+ > | > | >

(PRIMARILY OPEN SPACE} (PRIMARILY NEW COMMUNITIES) (SUCCESSIONAL COMMUNITIES)
PRESERVED RESERVED RESTRICTED CONTROLLED INTENDED INFILL
OPEN SECTOR OPEN SECTOR m GROWTH SECTOR GROWTH SECTOR E GROWTH SECTOR GROWTH SECTOR

a N
5}

HO penIN U NO MINIMUN
50% MIN 50% M
HO MINIMU NG MIRIUM HO MR NO M
10- 30% 10- 30% 10- 30% 10.- 50% VARIAELE
£ 20.40% 20 - 40% 30 -60% 0 -60% W-30% VARIABLE VARIABLE
10-30% W- 0% 0-30% VARIABLE VARIAGLE

40-50% ! vARMELE

-
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SMARTCODE TABLE 3A. VEHICULAR LANE DIMENSIONS

Municipality

TABLE 3A: Vehicular Lane Dimensions. This table assigns fane 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 3B. Specific requirements for truck and transit bus
routes and fruck loading shall be decided by Warrant.

DESIGN SPEED TRAVEL LANE WIDTH mmm-i * BYRIGHT

Below 20 mph | Bleet{ o« | « [ o | =] ] © BY WARRANT
20-25 mph | gfeet | » | a { » v || =
25-35 mph | 0feet} = § = | « | = § o | «
25-35 mph | Mieet] » [« [ | [l =

Above 35 mph | tateet| o f o | | |« ]

DESIGN SPEED PARKING LANE WIOTH
20-25 mpl: | Argetigeet] | I [ [ =1«
20-25 mgh | Parcllehy Tfeet [ | ] | =] |
25-35 mph | {Paraiiel) 8 feet | IRERERERE
Above 35 mph] (Para%iel)efeeii ] I ] i L ] "
DESIGN SPEED  EFFECTIVE TURNING RADIUS (See Table 174)

Below 20 mph | S0fket] | ja e fe] s
20-25 mph | 015fet] = | &« | » | | =« | =
25-35 mph | t620fetf « § o [ w0 | & | u

Above 36 mph | Wfeet| « [ o] F [ e
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TABLE 3B. VEHICULAR LANE & PARKING ASSEMBLIES

SMARTCODE

Municipality

TABLE 3B: Vehicular Lane/Parking Assemblies. The projected design speeds determine the dimensicns of the vehicular tanes and Turning Radit
assembied for Thoroughfares.

a. NC
PARKING

ONE WAY MOVEMENT

L J

TWO WAY MOVEMENT

I

i e

ONE SIDE
PARALLEL

T41T5

-

Diasign ADT 0 vPD 800 VPD 2500 VPD 22,000 VPD 38,000 VPO
Pedastian Crossing J Seconds 5 Buconds 5 Seconds. & Saconds 13 Saconds
Dasign Spead 20 - 30 WPH Helow 20 MPH 20-25 MPH 35 MPH and above
b, YELD T3 '{ 4
PARKING
7T
Design ADT 1,000 V2D 1.000 vPD
Pedestian Crossing 5 Seconds 7 Seconds
Lresign Speed
¢, PARKING T4 T5 T6

Desigr: ADT

Design AUT 5,000 VPD 18,000 VPD 16,000 VPD 15,000 vPD 32000 vPD
Fodasirian Croseing § Saconds 3 Seconds 8 Sscands 11 Seconds 13 Saconds
Dexign Speed 2036 MPH 25-30 MPH 25-30 MPH
BOTH SIDES T4{T5|T6 T5|T6 T5|T6
PARALLEL LR FRL N BT AT gV AT T T T
Dasign ADT | | D L 2,
Pedesinian Crossing 7 Saconds 10 Secands 10 Saconds 15 Seconds
Design Spesd Below 20 MPH 2530 MPH 25-30 MPH 25-30 MPH 38 MPH and above
e.  PARKING
BOTH SIDES
DIAGONAL o i o N

Pedesiian Crossing

15 Seconds

17 Seconds.

17 Saconds

 L0G VE
20 Seconds

i)
23 Seconds

[esign Speed

Below 20 MPH

20-25 MPH

f. PARKING
ACCESS

Casign ADT
Pedestrian Crossing
Design Speed

SC30

20-25 MPH

25.30 MPH

25-30 MPH

3 Seconds

6 Sgoonds

SuariCope Veguon 8.7



SMARTCODE TABLE 4A. PUBLIC FRONTAGES - GENERAL
Municipality

TABLE 4A: Public Frontages - General. The Public Frontags is the area between the private Lot Hne and the edge of the vehicular lanes. Dimen-
sions are given in Table 4B.
PLAN

LOT wid ROW.
PRIVATE FRONTAGE m [ PUSLIC FRONTAGE

a, (HW) For Highway: This Frontage has open Swales drained by percolation, Bicycle Traifs and no parking.
The landscaping consists of the natural condition or multiple species arrayed in naturalistic clusters. Build
ings are bufferad by distance or benms.

b.{RD} For Road: This Frontage has open Swales drained by percolation and a walking Pafh or Bicycle
Trall along one or both sides and Yield parking. The iandscaping consists of multiple species arrayed in
naturalistic clusters.

€. (ST)For Street: This Frontage has raised Curbs dralned by infets and Sidewalks separated from the vehicular
lanes by individual or continuous Planters, with parking on ene or both sides. The fandscaping consists of
street trees of a single or altemating species aligned in a regulary spaced Allee, with the exception that
Streets with a right-of-way (R.C.W.) width of 40 feet or less are exempt from tree requirements.

d. (DR} For Drive: This Frontage has raised Curbs drained by inlefs and & wide Sidewalk or paved Path
along one side, relaled to a Greenway or waterfronl, It is separated from the vehicular lanes by individual
or continuous Panters. The landscaping consists of street trees of a single or altemating species aligned
in a regularly spaced Allee.

&. {AV) For Avenue; This Frontage hag raised Curbs drained by infets and wide Sidewaiks 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. (C8) {AV) For Commercial Street or Avenue: This Frontage has raised Curbs drained by infets and very
wide Sidewalks along hoth 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 aligned with regular spacing
where possible, but clears the storefront entrances.

9. (BV} For Boulevard: This Frontage has Ship Roads on both sides, It consists of raised Curbs drained by
infets and Sidewalks along both sides, separated from the vehicular lanes by Planters. The landscaping
consists of double rows of a single free species aligned in a regularly spaced Allee.

SuertCoos Vipmon 9.2 8031



TABLE 4B. PUBLIC FRONTAGES - SPECIFIC SMARTCODE
Municipality

Table 4B: 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 4B-a assembles all of the elements for the various street types. Locally
appropriate planting species should be filled in to the calibrated Code.

RURALIIFITIIIEEIIIAEIITRANSECTIIIETIITTINITITIURBAN

TRANSECT ZONE
Public Frontage Type HW & RD RD & ST ST-DR-AV ST-DR-AV-BV CS-DR-AV-BY CS-DR-AV-BY

a, Assembly: The princi-
pal varigbles are the type
and dimension of Curbs,
walkways, Planters and
landscape.

Total Width W24 foat 1224 feet 12-18 feal 12416 fesl 18-24 foet 18-30 feel

b.Curb: The detailing of
the edge of the vehicufer
pavement, incorporating
drainage.

Cpen Swals
10-30 foul

Open Swale
10-30 fesl

Typo
Radivs

Raissd Curb Raised Curk Raised Curb Raisad Curb
5-20) el .20 feot 5-20 fast 5-20 fost

©. Walkway: The pavement
dedicated exclusively to
pedestrian activity.

Type Path Optional Path Sidewatk Sidewatk Sidewalk Sidewalk
Width nia 4-8 tact 48 foat 48 fosl 1220 fas! 12-30 feml

d.Planter; The layer which
accommodates street trees
and other landscape.

Regular Cpporunisiic

Amangement Clusterad Ciustered

Regular
Spacles Multipte Huttipie Allemaing Single Single Singla
Plantar Type Contnugmis Swale Contruous Swale Cortinuels Plarder Continuous Pianter Continugus Panter Tree Walt
Planter Width 8 fael- 16 feet £ feat-16 feal 5 fael-12 foet 8 foel-12 lost 4 feal 6 leet 4 foetd feet

e.Landscape: The recom-
mended plant species.
{See Tahle 6)

f. Lighting: The recom-
mended Publig Lighting.
{See Table 5)
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SMARTCODE TABLE 4C. THOROUGHFARE ASSEMBLIES

Municipality

TABLE 4C: Thoroughfare Assemblies. These Thoroughfares are assembled from the elements that appaar in Tables 3A and 3B and incorpo-
rate the Public Froniages of Table 4A, The key gives the Thoroughfare type followed by the right-of-way width, followed by the pavement width,
and in some instances followed by specialized transporiation capabifiity.

KEY §T-57-20-BL

Tnorosghtare Type | 50 50
Right of Way Wizth J i a [

o] W ' 1§ 78 Lo S A
Pavamenl Wigls | — ? T + —_ T T_ —
Trangporlakon ﬁ —t

THOROUGHFARE TYPES
Fhghway HW
Houievard 8y
Arenug Ay
Commercial Streel 8
Drive. ORr
Sireat ST
Road RO
Rear Aliey RA
Rear Lano R
Bioyole Trs ar
Biyute Lans AL
Bieycie Fouls BR
Path FY
Passage FS
Tranet Roula TR
$71-50-26 ST-50-28
Thoroughiare Type Sireat Sroet
U Tneed Zoe Aasigmenl TS e ) 75,16
RJgT\lrc‘TE-Way Widih 50 feet 50 feel
* Pavemen Widh e el T 2 feel B
. Movement . Etow Movement e . . Yield Movernent
Design Spead ) HMPH B 20 MR
Fydostrian Crossing Time 74 seconds ) 7.5 seconds -
Tiaffic Lanoe 2 lanes 2 lanas
) Barking Lanes One side (@ § ot mariiod Both ddes @ § foot uomarked
T G Redis i foct 10 %ot
 iskway Type 5 foot Sigawalk o - § fool Sidewalk
Prant 7 foot continuous Planter . 6 fool cantinuous Pianter
o Cub Typa Curp Curo
Landscaps Type - Troes al 30" 0.c. Avg Trees at 30 a.c. Avg.
Transponaton Provisan ER 8R
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TABLE 5. PUBLIC LIGHTING SMARTCODE
Municipality

TABLE 5: Public Lighting. Lighting varies in brightness and alsc in the character of the fixture according to the Transect, The table
shows five comman types. A listed set of streetlights corresponding to these types would be approved by the utility company and listed
on the page.

l Specifications

Cobra Head

Pipe

Post

Column

Double Column
A
A
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SMARTCODE TABLE 6. PUBLIC PLANTING

punicipality

TABLE 6: Public Planting. This table shows six common types of street tree shapes and their appropriaieness within the Transect Zones,
The local planning office selects species appropriate for the bioregion,

I Specific Lighting

Pole
QOval
Bali
L] L ] L L] [ 3 "
Pyramid
a L] " L]
Umbreliz
* - [ ] E ]
Vase
L] 4 [ ] [ ]

SC3%
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TABLE 7. PRIVATE FRONTAGES

SMARTCODE

TABLE 7: Private Frontages. The Private Frontage is the area between the building Facades and the Lot lines.

Murnicipallty
SECTION PLAN
LOT» |« ROW LOT | 4 ROW
PRIVATE » |« PUBLK BRIVATE » | « PUBLIC
FRONTAGE FRONTAGE

FRONTAGE

FRI

ONTAGE

a. Common Yard: 2 planted Frontage wherein the Facade is set back
substantially from the Frontage Line. The front yard created remains
unfenced and is visuafy conlinuous with adjacent yards, supperting a
commen landscape, The deep Setback provides a buffer from the higher
speed Thoroughfares.

b, Porch & Fence: a planted Froniage wherein the Facade is set back from
the Frontage Line with an attached porch permitied to Encroach. A fence
at the Frontage Line maintaing street spatial definition. Porches shall be
no less than 8 feet deep.

¢. Terrace or Lightwell: a Frontage wherein the Facade is set back from
the Frondage line by an elevated terzace ar a sunken Lightwell. This type
buffers Residential use from urban Sidewaiks and removes the private yard
from public Encroachment, Termaces are suitabie for conversion to ouldgor
cafes. Syn: Docryard.

d. Forecourt: a Frontage wherein a porlion of the Facade is dlose to the
Frontage Line and the central portion is set back. The Forecourt created is
suilable forvehicidtar drop-offs. This type should be alfocated in conjunction
with other Frontage types. Large trees within the Forecourts may overnang
the Sidewalks.

e. Stoop: a Frontage wherein the Facade is aligned ciose to the Frontage Line
with the first Story elevated from the Sidewalk sufficiently to secure privacy
for the windows. The entrance is usually an exterior stair and landing. This
type is recommended for ground-floor Residentiat use,

f. Shopfront: a Frontage wherein the Facade is aligned close to the Frontage
Line with the bullding entrance at Sidewalk grade. This type s conventional
for Retail use. It has a substantial glazing on the Sidewalk level and an
awning that may overap the Sidewalk to within 2 eet of the Curb. Syn;
Retall Fronfage.

g. Gallery: a Frontagewherein the Facade is aligned close to the Frontageline
with an attached cantievered shed or a lightweight colonnade overlapping
the Sidewalk. This type is conventional for Retaff use. The Gallery shall be
no less than 10 feet wide and should everlap the Sidewalk to within 2 feet
of the Curb.

h. Arcade: acolonnade supporting habitable space that overlaps the Sidewalk,
while the Facade at Sidewalk level remaing at or behind the Frontage Line.
This type is conventional for Retail use. The Arcade shall be no fess than
12 feet wide and should ovedap the Sidewalk to within 2 feet of the Curb.
See Table 8. _ ' .

SC36
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SMARTCODE TABLE 8. BUILDING CONFIGURATION

Municipality

TABLE 8: Building Configuration. This table shows the Configurations for different building heights for each Transect Zone, i
must be modified to show actual calibrated heights for local conditions. Recess Lines and Expression Lines shafl occur on higher
buildings as shown, N = maximum height as specified in Table 14k,

Lol e ROMW

“L,__ Max. height

Lol pi< ROW.

Lol bl!d RO

Max, height

1
e Max, boight
i
|

|
l |
! I
| A}~ £xpression Line
i E
| |

Lot » 4ROW
bi—Max. height
i

!

tot wlarOW,
4 Stephack

Lol » i‘ti?.Cl\"\'
f

i

|

|
!
l
i
i
!
|
1

Lot riq ROMN

e Max. Height

Stepbacks/Arcade Heights. The diagrams below show Arcade Frontages, Diagrams above apgly to ali other Frontages.

I
!
!

! wi wlaRoW

i b Max. haight
|

| Lot L ROMW,

| !

io! kaO.W

—Max, height

SusrtCont Version §.2

Lot wraROW.

o~ Max. hesght

| -« Stephack
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TABLE 9, BUILDING DISPOSITION SMARTCODE
Municipality

TABLE 9: Building Disposition. This table approximates the location of the structure refative 10 the boundaries of each individual Lot, establishing
suitable basic building types for each Transect Zone.

a, Edgeyard: Specific Types - single family House, coltage, villa, estate house, urban villa, A buitding
that cocupies the center of its Lot with Setbacks on all sides. This is the least urban of types as
the frent yard sets it back from the Frontage, while the side yards weaken the spatial definition
of the public Thoroughfare space. The front vard is intended to be visually confinuous with the
vards of agjacent buildings. The rear yard can be secured for privacy by fences and a well-placed
Backbuilding and/or Cutbullding.

b. Sideyard: Specific Types - Chardeston single house, double house, zero ot line house, twin. A
building that occupies one side of the Lot with the Setback te the other side. A shallow Frontage
Setback defines a more urban condition, If the adjacent building Is simiiar with a blank side wall,
the yard can be quite private. This type permits systematic 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 sometimes noise, are reduced by sharing 2 party
wali in this Disposition.

[

. Rearyard: Specific Types - Townhouse, Rowhouse, Live-Work unit, loft building, Apartment
House, Mixed Use Block, Flex Building, perimeter Block. Abuitding 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 defires 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 itis able fo shield
the private reaim from aft sides while strongly defining the public Thoroughfare. Because of its
ability to accommedate incompatibie activiies, masking them from all sides, it is recommended
for werkshops, Lodging and schools. The high security provided by the continucus enclosure
is useful for crime-prone areas.

e. Specialized: A building that is ot subject to categorization. Buildings dedicated to
manufacturing and transportation are often distorted by the frajectories of machinery.
Chvic buildings, which may express the aspirations of instifutions, may be included.
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SMARTCODE

TABLES 10 & 11. BUILDING FUNCTION & PARKING CALCULATIONS

Municipality

TABLE 10: Building Function. This table categorizes Buiiding 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.

T2|T3

T5(T6

2. RESIDENTIAL | Restricted Residential: The number of Limited Residential: The number of dweil- OpenResidentlal: Thenumber of dwellings
dwelings on each Lot is restricted to one ings on each Lotis limited by the reguirement on each Lot is imited by the requirement
within a Principal Building and one within of 1.5 parking places for each dweliing, a of 1.0 parking places for each dwelling, a
an Accessory Buiiding, with 2.0 parking ratio which may be reduced according tothe ratiowhich may be reduced according tothe
places for each. Both dweliings shall be shared parking standards (See Table 11}. shared parking standards (See Table 11).
under single ownership. The habitable area
of the Accessory Unit shall not exceed 440 sf,
excluding the parking area.

b, LODGING | Restricted Lodging: The number of bed- iimited Lodging: Thenumber ofbedrooms Open Lodging: The number of bedrooms
rooms avaitable on each Lot for iodging is available on each Lot for fodging is fimited available on each Lot for lodging is mited
limited by the requirement of 1.6 assigned | by the requirement of 1.0 assigned parking | by the requirement of 1.0 assigned parking
parking glace for each bedroom, up fo five, places for each bedroom, up to twelve, places for each bedroom. Food servicemay
in addition to the parking requirement for in addition fo the parking requirement for }  beprovided atall imes. The area allocated
the dweliing. The Ledging must be owner the dwetling. The Lodging must be cwner for food service shall be calculaled and
occupied. Food service may be provided in occupied.Food setvice may be provided in provided with parking according to Retal
the a.m. The maximum length of stay shall the a.m. The maximum length of stay shall Function,
not exceed ten days. not exceed ten days.

¢. OFFICE | Restricted Office; The building area avail- Limited Office: Thebuilding areaavailable Open Office: The building area available
ableferoffice use oneachiotisrestrictedto | foroffice use oneach Lotistimifedtothefirst | for office use on each Lot is fimited by the
the first Story of the Principal or the Acces- | Story of the principal bullding and/or tothe | requirementof 2.0 assigned parking places
sory Building and by the requirement of 3.0 Accessory building, and by the requirement per 1000 square feet of net office space.
assigned parxing places per 1000 square of 3.0 assigned parking places per 1000
feet of net office space in addition to the square teet of netoffice space in addition to
parking requirement for each dwelling. the parking requirement for each awetiing.
d.RETAIL | Restricted Retail: The building area aval- Limited Retail: The buliding area available Open Retail: The buiiding area available
abie for Retail use is restricted fo one Biock for Retaft use is fmited fo the first Story of for Retafl useis limited by the reguirement of
comer location at the first Story for each buildings at corner locations, not mere than 2 {assigned parking places per 1000 square
300 dweliing units and by the requiremerd | one per Block, and by the reguirement of | feetofnetRetail space. Retall spaces under
of 4.0 assigned parking places per 1000 | 4.0 assigned parking places per 1000 1500 square feet are exempt from parking
square feet of net Retall space in addition | square feet of net Retall space in addifion requirements.
to the parking requirementofeach dweliing. fo the parking requirement of each dwelling.
The specific use shalt be further limited to The spegific use shall be further limited fo
neighborhood store, o food service seating neighborhood store, or food service seating
no more than 20. no more than 40,
8. CIVIC { See Table 12 See Table 12 See Table 12
f,OTHER | See Tabie 12 See Table 12 See Tabie 12

TABLE #1: Parking Calculations, The Shared Parking Factor for two Functions, when divided into the sum of the two amounts as listed on the
Reguired Parking tabie 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 Tatle 10)

SHARED PARKING FACTCR

75|16

Function

with Funetion

RESIDENTIAL

LODGING
OFFiCE

| RESDENTIAL |  20foweing |  tSiaweling | 1.0/cweling RESIDENTIAL
| LODGING | 1.0/ bedroom | 1.6/ bedroom 1 1.0/ bedroom LODGING
| OFFICE | 30/4000sq.t. | 30/1000sq.f. | 20/1000sq.ft OFFICE
| RETAIL | 4.0/1000sq.ft | 40/%000sqf | 30/1000sq ft RETAIL
[ CVIC l To be determined by Warrant
I OTHER t To be defermined by Wamrant

Suerilong 2
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TABLE 12. SPECIFIC FUNCTION & USE

SMARTCODE

Menicipaity

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 locat character and requirements.

3. RESIBENTIAL

T1| 72| 73| 74| 75| 6| SO [RRGRNUNNINN 1 | 12| T3] T4] 75| T6|SD

Playground E

Sports Stadium i

Surface Parking Lot [

Religious Assembly |
SC40

MixedUseBlock|{ 1 | | [ =3 = 1| GrainStorage | = | » [ | | | |
FlexBuitding] | [ 1« b s of LivestockPen] = [ = { | [T { |-=
ApartmentBuliding T | 1 1 = ] o [ o] Greenhowse ] = ] * 1 =1 1 1 o=
LvetWorkunit] | T« T w ] a7 a7 Stabie] = ] * ] =1 1| 1 1=
RowHouse | | | | = [ =71 | Kennel ] » | = Je]o]a]e]e
DuplexHouse | | | | *} =1 | f. OTHER: AUTOMOTIVE
CourtyardHouse | | | | = || | Gasoine { (= { | [o]o]oa
sideyaratiouse | | ] =1 = | * ] | Automosileservice ] | | ] ] ] |-«
Cottage { i ] ] i I | ?ruckMalntenancei ] i | | | | =
House ] ] | [ | i | Drive -Through Facility | i i | IR
via] f] )} ] ] Reststop] = | = | | | |o
AccessoryUnit] | » ] « ]« ]« ] | ReadsideStand | = [ = | | | [ |-
b. LODGING Bitboard | | | | 1 s]-=
Hotel moroom limits | 1 1 [ 1 =1 * | = shopping Center | | ] 1 ] ] o
Innfuptot2roemsy| o | f o« ] a ] ni shoppingMalt | | I [ T 1 T
Bed & Breakiast (uptoﬁrooms}t ] I i - ! - ] £, OTHER: CIVIL SUPPORT
SRO.mostel [ | Jeola|ole]e Frestation [ [ [+ [«lef=1-~
SchoolBommitory | | | | s [ % e} Policestation | | || e [ wju]
c. office Cometery | | = fefa] | |
Office Buiiding ] 1 ] 1 1 =] ] Funeraltiome | | | | =] =[«]=
LveWorkUnit] [ | = 1 =1 =1=15 Hospital | | [ | falsfs
d. RETARL MedicalClinic | | | o[« [=]>~
Open-MarketBuitding | | « T« [« T« T w ]« 1 o7HER: EDUCATION
Retail Building | | ] | =] *] = | = Colege| | [ | Tal<}s
DisplayGattery | | | |« ] «Tw{s HighScheol] § | Jo]e]alw
Restaurantl i i 1 ] " i - 1 o TradeSch0011 ] 1 l ] a | 8 [ .
Kioskl I t l l . i L] E o ElementarySchooif [ F ! u | = i » [ =
Peshcat] | | | feo]eie Gther-ChildcareCenter | | = | « { =] » | = | o
Liquor Seliing Establistment | | [ | [ o[ o { s f OTHER: INDUSTRIAL
AdultEntertalnment] 1 ] l | ! - [ - HeavylndustriaiFacl!ityl l E i ] i ] =
o, CNIC Lightindustrial Factiy §  § | ] | | = | »
BusSheter | | | ® | s | [n]s Truckdepat | | } [ ] -
Convention Center] 1 ] | | | o | = LaboratoryFacility | | | | | {o° |-+
ConferenceCenteri i i i i s { = I . WaierSuppIyFacilityf f f i } l ] «
ExhibltlonCenterE | ! ] l ] “ I . SewerandWasteFaciIityI I i i 1 1 f =
FountaiﬂorPuincArt, , ] ! j = ] . ’ ] E]ectficSubstaUin 7 l a I o ! o l o ] o I .
tibrary] | | el s eqs Wireless Teansmitter | © | o | | | | |«
Live Theater | i i i EREIE Cremation Facllity | ] i | 1 i | =
MovieTheaterI | t [ E . I " ! . Warehouse1 i ] [ E E ﬂj .
Museum] | i | i i I . ProduceStorage[ l I | } I 1 ]
Outdoor Auditorium | { [ ] ENERE Minl-Storage | ] P ] i 1
ParkingStructwre ] | | | [ el e | e R
PassengerTen'ninal! ] I ! f o ] @ j . DBY\T\flARRANT
R
INENEES
IREEEERER
R
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SMARTCODE TABLE 13. CIVIC SPACE

Municipality

a. Park: A natural preserve available for unstructured recreation. A park may be independent
of surrounding building Frontages. its landscape shail consist of Paths and trails, meadows,
waterbodies, woodland and open shelters, all naturafistically disposed. Patks may be lineal,
following the trajectories of natural corriders. The minimum size shall be 8 acres, Larger parks
may be approved by Warrant as Special Districts in afl zones.

b. Green: An Open Space, available for unstructared recreation. A Green may be spafiafly defined
by landscaping rather than building Frontages. lts landscape shalt consist of lawn and frees, natu-
ralistically disposed. The minimum size shall be 1/2 acre and the maximum shall be 8 acres.

¢. 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 infersection of impertant Thoraughfares. The
minimum size shall be 1/2 acre and the maximum shall be 5 acres.

d. Plaza: An Open Space available for Civic purposes and Commercia! activities. A Plaza shali be
spatially defined by building Frontages. Its landscape shall consist primarily of pavement. Trees
are optional. Plazas should be located at the intersection of important streets. The minimum
size shall be 1/2 acre and the maxirmurn shatt be 2 acres.

e. Playground: An Open Space designed and equipped for the recreation of children. A playground
shiould be fenced and may include an open shelter. Playgrounds shall be interspersed within
Residential areas and may be placed within & Block, Playgrounds may be included within parks
and greens. There shall be no minimum or maximum size.
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TABLE 14, SMARTCODE SUMMARY SMARTCODE

Municipality

Node: Allrequirements
in this Table are sub-
iect to calibration for
focal context,

RBAN CENTER R3] SPECIAL
ZONE CISTRICY
+. ALLOCATION OF ZONES pat Pedeslrian Shed (applicabls Lo Article 3 only) [voe Tapig 16}
CLD raguies Fowinimm 50% min "o 3% | 0.5 1 rot porsmitee | netpermites i
TND raguires ) o minimom T srismem J1- 3% ) I “Vedpomise ]
RCD requires ) 1750 rinoniam T minkmum Toet permitoe o 1 ] 1
b. BASE RESIDENTIAL DENSITY _(see Section 3.4) )
e YT i T i e T b - “
By TOR : Iby Varenos : '_Eﬁ qi:n_!ac_g{o;s ] e unde fac Fois '] 24wt { 80 Foss ) I
Other Functlons Toay varianca ¥ Variance Choemw 1 a0.30% 30 50% .
SBLOCKSIZE
_Blocﬁ";‘:rhim!:ll ,,- ] ing mnxknum 2400 1. max 1 2000 max 1 .
{see Table 3 and Tatle 4) ] - .
Tpamitaz. { permition et perilted |
oo poemitoe Inot pnritae awited | peitee A
{rot permittas | not parmitiec | permitied | pomitieg |
Trot permitteg ! not perimitied |not permitted nol pormitiac | peritied |
f! Toot pectritiac {nat perttag Tpsemi parmitid ‘ 1
st ol permifiod permiltad i
RD {pormetoc: ool peririties 1
Rear Lavu pemited pecritles 1
:ino( partnitior togplired X ]
permiteg punnite: L .
_inulﬁé}muwc permitise b permitiea ]
lpaﬁnlﬁau ' I aolparmies tAED 1
Bicyele Lane ! parmittay { not pareittad 0t permitied |
Blcycle Routs i pecmittes permitad |
& CIVIC SPAGES _{see Table 13) * permitod wallun Opan Speces
T oy Warrent | by Warsnt [“pywaran ]
e T pmmee T 1 pemitad 1 petpemites”
B "inbl penmitist b l parmitied . | permitted i poamitles ]
{not pernmitied s perms:uéw 1 ) jl
"~ Ipemitng i pomited i permites 1 pemited |
£.LOT OCCUPATION -
Lot Width T o spplicale. Tby Warant 17zt win 1 e | BEmin0idmw | g min w0Amex | 18 en700R max | z
Lot Coverage | epplicavia Toy Werrant Toow T 7o% mex 1 5% mas, . | stsmm | E
6. SETBACKS - PRINCIFAL BUILDING {se Yabls 15) __ &
) Teemngom 1 20w i | S
1 60 mn ssﬂ max ] ‘2 rin 12 8 man 1 i
" Yoot sppicobia T Takmm [t min T ommnzatma | Ofmnzen mar |
{94 Raar Setback Tret mppicabla RETED I atpm - [ zamp * T ormn I
Froglge Buidowt  Tnctapglcatle Laow e 1 I 1 )
. SETBACKS - OUTBUILDING (sue Table 15}
' Tnctappizatie
i BUILDING DISPOSITIQN (see Table 9)
y Ypermitnd Ipsemiisg Tpormies 1" pormitioy T roipmited 1 ot pamited b
Lot pecmmited Tnot permited Tt permited i T Germitied 1 notpermitied i
| ot parmitied Tnclpermtied ol penmitiec ) pormitied | pemitied 1
ot permitec {ct permting Tnot parmiad ol poritog T pomited 1 permiten 1
[- PRIVATE FRONTAGES [¢o Table 7} - y—
CommenYerd ool appicanls " Tpemitad Cpolpemiliec 1 rotpermited | ol permitie g
f‘gr;h& nee e ) m]r}gt’ggpﬁcat‘}ie et ) Epémmad pecmitier It penmitted f ot 5
Temace orDooryard  Inoteppbcabie  Inot peemiied “Tocigemited | pemitied | permined T ret permitiad a
Formcourl Tnot applicatis Thol parmitied Tt permitiet f peanitieg T parmiizg T permited T
Btsap o Frot sopbeatie Vet permited  Trigt parmitac 1 pamitleq | permites [ pemitac g
iy o P B B ey B A
Gallory Trot appicabte Tt permitted inol pormitte [ permiteq ! paminiac | pormiting
Arcate Tt ”7] i perTAtss Tnet parmidted 1 eal permited [ permitec T pormitied
G CONFIGURATION (see Table &)
uilding. Tnat epsticasie ToSunesmar 12 Swres e "V wresmax 2min § GSiwiesmax 2mn | GSwiesma 2ma ]
.Uuﬂmiwm ) Inol‘aop&caum » 8 |'.3”;‘:lar‘esmax o 17 Skeries rrax ) 1 Z‘S&nes mat 172 Staries max o " nol aspi-c-ab!e 1
|. BIELOING FUNCTION (cea Table 10 £Tabla 12} —
Rosigentnt " Fogpeat T teededuse  Imocedus 1 dnisdu 1 orensen opmnema ! g
Lodwi:ig Emlappﬁcsblo T  regiclad s | imisdyss 1 open uss | opan uBe H E
Dfice Trot appicable Treericied use Trestricted sxa | mited umo | opan uss i open uge i 2
Rutaif lno{ appicable 'fasﬁ.mbd usg T.resmcmd uBs ] Emited uee l Dpa Lkt P opperuse l
ARTICLE 5
ARTICLE 2.3,4
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SMARTCODE

TABLE 15A. FORM-BASED CODE GRAPHICS - T3

Municipality

BUILDING CONFIGURATION

1. Buiiding height shall he mea-
sured in number of Stories,
excluging Altics and raised
basements.

2. Slories may nolexceed 14 feet T
in height from finished floor to i ~ e
linished cefling, exceptfor alirs ek BRG] e e et = K’ N
floor Commercial funcganwhich e e e Mt hogHl
rustbe aminemumof 11 flwith == 2
a maximum af 25 feet. i
3. Height shall be measured © the H 1
eave or roof desk as specified
{see Table 1) on Table 8
1. BUILDING FUNCTION {see Table 10 & Table 12}
Residential Lrestricted use
Lodging ia‘eslricled use
p 1 ol SETBACKS - PRINCIPAL BLDG
i esircted vse 1. The Facades and Eievations A
Retall fresﬁcied use of Principal Bulldings shalt be g
distanced from the Lot lines b o m - — Y e - L N
k. BUILDING CONFIGURATION {see Tabig §) a5 shown. | i3] ]
Principal Buiiding !2 storlas max, 2. Facages shall be built along | i |
l - the Principal Frontage to the i | Cor et Lot
Cutbulding 2 stories max mimmum specified width in Yoo la e i R P
1,LOT OCCUPATION (see Table 141) the table. | !
Lot Width B2t i 12010 max T Y A B "
1.7
Lot Coverage {505 max " oy > a4 :‘ Wio-Blacs,
i. BUILDING DISPOSITION {see Table 9) ' . 1 Landilon
Edgeyard { permitted I 193} I
e e e a
Sideyard {0t permitie
Rearyard l not permitted
Courtyard E not pemitted SETBAGKS - OUTBUILDING
1. The Eievation of the Cutbuilding
g. SETBACKS - PRINCIPAL BUILDING (see Table 14g} shall be distanced lrom the Lot {
{5-1) Front Setback Pringipal 124 #. min fines as shown. P e e e
.2} Front Setbeck Secordany] 12 1t min, [ — !
‘ | i 14
(g3 Site Seloack | 12 min. o i P
{9.4) Rear Setback [12 femin, | | M oo
Frontage Buldout [40% min at sewac e SIS L
h. SETBACKS - OUTBUILDING {see Table 14h) i : i
i i .
{h4) Front Selback 120 ft min, + bidg setback ;Y ! h3p o fiicieck
(h.2) Side Sethack 134, or 6 tatcomer I Lo E [ bondtien
{h3)Rear Setback 13 min ! U e 31
m—mmm Lo TITDTIIUTIINT
§. PRIVATE FRONTAGES (see Table 7)
Commen {awn !permi!ted PARKING PLACEMENT
Porch & Fance Ipermmed 1, Uncovered parking spaces /
Jerrace orL.C. |nOI permitied may be WOVIde.d within the Secondary Frontage
I - second and third Layer as e HE 1
Forecourt not permitied shown In the diagram (see I 1 !
Stoop ot permitied Teble 17d). : E :
h i | tted 2, Covered parking shell be = :
Shopiront & Awning lnoipermf providedwitinthe third Layer £l : !
Gallery no! perritted as shown in the diagram (see %! I !
Atcade T oot permitie Tabig 17d). Side-orrear-entry g ! t
garages may be allowed in o ! i !
Refa to Summary Takde 14 the first or second Layer by ! i !
PARKING PROVISIGNS 5 Vyarrint\ iners sl & : ! !
- . Trash containers shali be ! ]
See Table 10 & Tagle 11 stored within the thisd Layer, ! s i i
*or 15 ft. from ceater fine of aliey ST T S eniT — T T T -
°N° stands for any Stories above those shown, up lo L;;;, Lo Lg;i‘
the maximum. Refer 10 melics for exact minimums 201
and maxmums
SwentCon Varaion 9.2 SC43



TABLE 158. FORM-BASED CODE GRAPHICS - T4

SMARTCODE

Municipality
BLHEL DING CONFIGURATION
1. Buikting height shait be mea-
sured in number of Stories, o
excluding Altics and raised e o
basements. Pl ~
2. Stories may not exceed 14 o [ LA Y
feet in height from finished " N -
floorto finished ceiling, except RN
for a first fioor Commerciat 5 B s g
function which mus! be a _J 2
minumum of 11 fl with @ ™
: maximum of 25 fi. I 4
e | 3 Heighl shalt be measured i
see Tabls 1) 1o the eave or roof deck as
U - -
specified o Table 8,
1. BUILDING FUNCTION {see Table 10 & Table 12)
Resldential limited use
Lodging ’ fimiled use
off |l' e SETBACKS - PRINCIPAL BLDG
ice mited use 1 The Facadss and Elavatons - :
Retzi [ rvited use of Principal Buiidings shal be P N
distanced from the Lot lings i
k. BUALDING CONFIGURATION (see Table 8) as shown. “:
Pringipal Bullding |3 stottes max, 2 min 2. Facades shall be built along i1 {comer Lol
the Principal Frontage to the e
Quibuilding 12 stortes max. minimum specified width in iy [onation
1.LOT OCCUPATION {see Tatle 14f) the table. LI -
Lot Widih |16 # min 96 f max L
Lot Coverage Tro% max r: Gonten
LIEE}ILDING DISPOSITION (see Table 9) 3t
Edgeyard ! pemittad
Sideyard ! permitted
Rearyard I permitied
Courtyand Tt permite SETBACKS - QUTBUILDING
1. The Elevations of the Out- P 5 =
4. SETBACKS - PRINGIPAL BUILDING (see Tante 14g) buiging shall pe distanced ! (h.2) N
{g.13 Front Setback Principal lﬁﬂ. min. 18 fi. max, from the Lot fines as shown, At T Bl T } ——————————— T
El M
9.2) FrontSetbeck Secondaryl 6 11 min, 184, max L | D o
{9.3) Side Setback [0 4 min. L ! h3)> [4| Gandiion
{0.4) Rear Sethack fas min.* 1 O S, o lr .................................. E.i_,,,,,,
Lol [
Frontage Bulldout F60% min at setback P : i Mi-Block
| {ha} | {h.3) » {“i Caondhion
h. SETBACKS - OUTBUILDING {see Table 14h) o | 4 | i
{0 4) Front Setback 120 . znin, + bldg. setiack - L i
Y
{n.2) Side Setback lor min, or 3 ft at comer
1.3} Rear Sethack {30 min
§. PRIVATE FRONTAGES (seg Table 7}
Commen Lawn T ot permrifted PARKING PLACEMENT
Porch & Fance f permitie 1. Uncovered parking spaces T
- may be provided within the VA
Terraco or LS. fpermites third Layer a3 shown in the S — (SeaeyBose -
Forecatrt | permitieg ) d(i;agram (see Tabig 17d). ; Ir ; L
- . Covered parking shall be i !
Sloop Tpernitea providedwithin the third Layer :% : : I‘ |
Shopfront & Awning Ipennined as shown inthe diagram {seg £ H | i
Gall | peamitted Table 174) < !
ey pernite 3. Trash containers shai be s ! .
Afcade Trot pemitted stored within the third Laver. E : | 1 f
Reder o Summary Yanle 14 [ { 1
PARKING PROVISIONS b= L 4
IE] and 3
See Table 10 & Table 11 Layer L(Zg-‘ar ;_;i;der
2
*or 15 . fremm center fing of alley '
N" stands for any Stories above those shown, ep to
the maximum. Refer o metnics for exact minimums
and maxmums
8044 Swws:l




SMARTCODE

TABLE 15C. FORM-BASED CODE GRAPHICS - T5

Municipality

BUILDING CONFIGURATION

1. Buiiding helgnt shall be mea-
sured in number of Slories,
excluing Attics and raised
basements.

Stories may not excesd 14
feet in height from fireshed
floartofinished ceiling, except
for a first floos Comimencial
function which must be a
minumum of 11 I with a
maximur of 25 L,

. Meight shail be measured
to the eave or roof deck as
specified on Tabie 8.
Exprassion Lings shall be a5
shown on Table B,

B

)

&

Man DB e

2 min,

/A\
-~

o _ ..o

~

P = L height

2

1

{see Tabie 1)
1. BUILDING FUNCTION (see Table 10 & Table 12)
Residential iopen use
Lodging iopen use
Office iopen use
Retail Eopen use

k. BUILDING CONFIGURATION {see Table 8)
Principal Building

15 stories max. 2 min.

{2 stories max,

Cutbuilding

. LOT OCCUPATION (see Table 141

Lot wign F18 ftmia 180 1 max
Lot Coverage I 80% max

i. BUILDING DISPOSITION (see Tabte 9)
MI;:—dgeyard I not permifted
Sideyard | permitied

Rearyard | pemitted
Courtyard i permitted

g. SETBACKS - PRINCIPAL BUILDING (see Table 14g)
{g.13 Front Setback Frincipal 12 £, min, 12, max.

9.2 Front Setack Secondanyl 2 . min. 12 1, max.,

{0.3) Side Setback {01 min. 2441 max.

(-4} Rear Setback I3 . min.*

Frontage Buidout IB0% i at setback

h. SETBACKS - OUTBUILDING (see Tabie 14n}

SETBACKS - PRINCIPAL BLDG

1. The Facades and Elevations
of Principal Buildings shalt be
distanced from the Lot lines
as showe.

2. Facades shall be buill along
the Prncipal Frontzge 10 the
minimum specified width in
the table.

i
i
y
¢
i
i
ﬂ
I

§

Corngr Lot
Condition

Wid-Blach

Condilon

SETBACKS - CUTBULLING

1. The Eievations of the Outbuild-
ing shall be gistanced from the
Lot lings as shown.

{hi)

Carnar Lol
Condifior:

Ksg-Blogk

Condition

v

{f.1) Front Setback ]40 1 max. from rear prop,
(h.2) Side Setback {04 min. or 2t at comer
(h.3) Rear Sethack 131 max.
j. PRIVATE FRONTAGES (see Tabie 7)
Comunon Lawn l Aol permitted
Porch & Fence Tt permitted
Terrace or L.C. 1 permitied
Forecourt Ipermitted
St0op | permitted
Shoplront & Awning i permited
Gallery ipen'nmed
Arcade tpermitted
Refer to Summary Table 14
PARKING PROVISIONS
See Table 10 & Table 11

*or 15 1. from center ling of atfey

"N stands 107 any Stories above those shown, up 1o
the maximum. Refer {0 metrics for exact minfmums
and maximums

PARKING PLACEMENT

1. Uncavered parking spaces
may be provided within the
third Layer as shown in the
diagram (see Table 17d).

2. Covered parking shall te
proviged within the third Layer
as showninthe diagram (see
Table 17¢).

3. Trash contairers shall be
stored within the third Layer,

L e —

/ Sezondary Fromage ﬂ
e 1
H :
s | |
‘ ]
n ! I
21 {
g {
LS {
£
z E
L |
<1 i
s b H
gt e dd 4
Layer  Layer Layer
208
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TABLE 15D. FORM-BASED CODE GRAPHICS - T6

SMARTCODE

Municipality

EiS

{see Taple 1)

|, BUILDING FUNCTION (see Table 10 & Table 12y

Residential Jopen use
Lodging ; open use
Otfice ! open use
Retall i open use

k. BUILDING CONFIGURATION (see Table 8}
Pringipal Buliding i 8 stories max, 2 min,
Cutbudding Then

1. LOT OCCUPATION {see Tabie 14f}

I8 1 min 700 %1 max

BUILDING CONFIGLRATION

1. Building heignt shali be mea-
sured in numper of Stores,
excluding Attics and raised
haserments,

. Stosigs may not exceed 14 feet
in height trom finished Noor 10
finished Ceiting, except for a
firgt floor Commercial Function
which must be & minumum
of 11 1t with with & maximum
of 25 1t.

. Height shall be measured fo the

save of roof deck as specified

on Table §

Stepbacks, Recess Lines, and

Extension Lines shall be as

shown on Tatile 8.

ro

[o)

&

naigat

Max. L

2 min.

SETBACKS - PRINCIPAL BLDG
1. The Facades and Elevations
of Pringipa; Bulldings shall be
distanced from the Lot lines
as shown

. Facades shall be built along
e Principal Fronlage 10 the
minimum specified widih in

)

Cormer Lot
Condilion

Lot Width the lable. R L
Lot Coverage [ 50% max t Vi Stack
i. BUILDING DISPOSITION (see Tabie 9) e g1} fgal> @ | Condion
Edgeyard [t permitted . (g‘.3) v
Siceyard Tt permitied *
Rearyard l permitted
Courtyard | permitted
¢. SETBACKS - PRINCIPAL BUILDING fsee Table 14g)
{9.1} Front Setback Principa 12 ff. eni, 12 1. max. PARKING PLACEMENT
{92} FfmlSelba:kSewnaryE 21 min. 12 f1 max. *.Uncovered parking spaces may
I - be provided within the ihird / ] ]
{g.3) Side Setback Gt emin. 24 f. max. Layer as shown in the diagram SeconianFrontage
{g.4) Rear Setback fot. min. , ((s_:eeTabieﬂdy i I S _"3'_ I
" N . Covered parking shall be [
Frontage Buidout T50% min. at satback orovided withi (6 [ Layer | ! Correr Lot
f. SETBACKS - OUTBUILDING (see Tabie 14h) ?asbfg?;g) in the diagram (see o £t ! Candten
; : gl
Front Setback I 3, Trashcontainers shaltbe stored L B - —
Side Sethack T within the: third Layer £ f : Mid-Block
= i Condilion
Rear Sefhack Thia . &: E
;
j. PRIVATE FRONTAGES (see Tadle 7) s L ‘_“ -
' Ty ind A
Common Lawn lnm permitted e Layer Liyer
Porch & Fence Tt permitied
Terrace or L.C. {nt permrittad
Forecourt 1 permitied
Stoop 1perrm’ned
Shopfront & Awning | pemitted
Gadery {perrited
Arcade Fpemities
Rafer fo Summary fable 14
PARKING PROVISIONS

See Table 10 & Table 11

*or 15 1. from center fine of afley

"N" stands for any Slories above those shown, up to
tne maximum. Refer o metrics for exact minimums
and maximams
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SMARTCCDE

TABLE 16. SPECIAL DISTRICT STANDARDS

Municipality

The metrics for each column of this table {SD1, SD2, etc.) are to be filed in for each Special District as they currently exist, of 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 slandards of the pre-existing

ZONing.

Susnrlost Vegsion 9.2

[

5 ALLOCATION OF ZONES

o Bom

s

LD % - 1 T
™D "% I | ) { I I I
00 I x T - 1 | I 1 1 .
b. BASE SESIDENTIAL DENSITY
By Right "% i i 1 1 o
Gy TOR % i 1 1 1 1
_ Ot Furcgens 1 A A L A b
G BLOCKSIZE
Block Petimetar | x I ] i f 1 I‘
¢, THORDUGHFARES )
hw Ix ] T 1 1 T |
B X i 1 i 1 i 1
a T x 1 i i I i I
cs I x I 1 | | { 1
DR T x | i ] | 1 I
57 7% | I [ | | ]
RD T x I f [ I I |
Rear Lane l % l i E E I |
Rear Alley % I f - E I 1 |
Path 1 x | ] I ] { |
Passage I x ] I J I 1 1
Bioyel Tl 1 X N | i T 1 |
Blcy:l-l:lnl | % [N 1 1 | { l
Bayolo Rovis 1 x - I o 1 I i _
v. CIIC SPACES
Park Iy 1 | | 1 | ]
Graen 1% 1 1 _ | | 1 1
Square 1 X I ) I I l l I
Plaza 1 X ' l I ] I |
Playground 1% ] l I | I |
1, LOT OCCUPATION .
Lot Width | T 1 ] I I 1 ]
Lol Coversge ' % ] i I I [ l %
g SEYBACKS - PRINCIPAL BUILDING 2
Front Sethack f X 1 ] ] m] r |
Side Settack | % L I 1 1 Y M
T [ — ! T T 1.
. BUILDING Dispastiion
T 0 | e -y 7 i
Sideyard [ | i [ i | -l
Rearyard | X I | i I ] I ]
. PRIVATE FRONTAGES i
CommonYard | X f 1 1 T 1 1 S
Porcha Fence | x ] i I 1 1 | 5
Terrace, Dooryard | X E i 1 | I I §
Forecourl 1% 7 1 | M | R H
Stoop Tx [ | i i [ B! ©
Shoplront 1 * | I 1 ! 1 1
Galiery Ix I I ] i 1 1
Secade Tx ] i 1 { I 1
Parking Lot X | | 1 M f |
j. BUILDING CONFIGURATION
Principel Buliding | X 1 i I T ] I
Cuthulding | % ] [ ] 1 I i
k. SUILDING FUNCTION -
Rawidentizl T7% { i I I ] i g
Ladging I { f i 1 ! i 2
Dffica |33 1 f 1 1 | i B
Retal ¥ i I 1 { ] 1
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TABLE 17. DEFINITIONS ILLUSTRATED SMARTCODE

Municipality

a. THOROUGHFARE & FRONTAGES

suidng | Pwvate | Pwlc | Vehoulr | Pubic | Private Bullding
Frontage Frontage Lanes Frontage Frontage
Private Lot 7 ‘ fhoroughfrarr'ér(R.O.W.)r - Pfi;rate Lo{ 7

¢. BUILDING DISPOSITION

b, TURNING RADIUS

e. FRONTAGE & LOT LINES

d. LOT LAYERS

g. NETWORK-BASED PEDESTRIAN SHED

f. SETBACK DESIGNATIONS

8048 SussrCoss Verson 8.7



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 reflect a common usage of the term. i a term is not defined
in this Article, then the CRC shall determine the correct definition. items in italics
refer to Ariicles, Sections, or Tables in the SmartCode,

A-Grid: cumulatively, those Thorcughfares that by virtue of their pre-existing
pedestrian-supportive qualities, or their fulure imporiance 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 net greater than 440 squéare fesf sharing owner-
ship and utitity connections with a Principal Building; it may or may not be within
an Qutbuilding. See Table 10 and Table 17. (Syn: ancillary unit)

Adjusted Pedestrian Shed: a Pedestrian Shed that has been adiusted according
to Section 3.2, creating the regulatory boundary of a Community Unit.

Affordable Housing: dwellings cansisting of rental or for-sale units that have a
rent (including utilities) or mortgage payment fypicaily no more than 30% of the
income of families earning no mare than 80% of median incomes by family size for
the county. (Al definition: rental or for-sale dwellings that are economically within
the maans of the slarting salary of 2 local elementary schoo! teacher)

Allee; a requiarly spaced and aligned row of trees usually planted along a Thor-
oughfare or Path.

Apartment: a Residential unit sharing a building and & 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 whereir the Facade is a
colonnade supporting habitable space that overlaps the Sidewalk, while the Facade
at Sidewaik level remains at the Frontage Line.

Attic: the interior part of a buiiding 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: cumutatively, 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 siructure connecting a Principal Building to an Out-
building. Ses 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 {0 5 bedrooms,
permitied to serve breakfast in the mornings to guests.

Bicycle Lane (BL): a dedicated lane for cycling within a moderate-speed vehicular
Thoroughfare, demarcated by siriping.
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Bicycle Route (BR): a Thoroughfare suitable for the shared use of bicycles and
automobiles maoving at low speeds.

Bicycle Trail {BT): a bicycle way running independently of a vehicular Thoroughfare.
Block: the aggregale of private Lots, Passages, Rear Alleys and Rear Lanes,
circumscribed by Thoroughfares.

Block Face: the aggregate of ail the building Facades on one side of a Block.
Boulevard (BV): a Thoroughfare designed for high vehicutar 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 industriai site.

Bus Rapid Transit: a rubber fire 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 (Articie 3, Arficle 4, or Ardicle ) that complies wiih 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 Shed oriented foward a Common Cestination such as a general
store, Meeting Hall, schoolhouse, or church. CLD takes the form of a smail settle-
ment standing free in the countryside. See Table 2 and Table 4a. {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 buitding operated by not-for-profit organizaticns dedicated to arts,
culture, education, recreation, goverament, fransit, 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 cutdoor area dedicated for pubkic use. Civic Space types are defined
by the combination of ceriain physical constants including the relationships among their
intended 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 werkplace, Office, Retail, and Lodging
Functions,

Common Destination: An area of focused community activity, usually defining the
approximate center of a Pedestrian Shed. it may include witheut fimitation one or
more of the following: a Civic Space, a Civic Building, 2 Commercial center, or a
transit station, and may act as the social center of a neighborhood.

Commen Yard: a planted Private Frontage wherein the Facade is set back from
the Frontage line. it is visualy 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 of TND and RCD for Infill (Article 4) are cailed 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
neight.

Consolidated Review Committee (CRC); Usually part of the Planning Office, a
CRCis comprised of a representative from each of the varigus regulatory agencies
that have jurisdiction over the permitting of a preject, as well as a representative of
the Development and Design Center. See Section 1.4.3.

Corridor: alineal geographic system incorporating fransporiation and/or Greenway
trajectories. A transporiation 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 white internally
defining one or mere 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 4B.

DDC: 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: iands other than those in the O-1 Preserved Open Sector.
Development and Design Center {DDC): A component of the Planning Office
assigned to advise on the use of this Cede 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 § 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, ligh
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 ¢f a Thoroughfare, with Sidewalk and building, while the other has the
gualities of a Road or parkway, with naturalistic planting and rural details,
Driveway: a vehicular lane within a Lot, often leading to a garage. See Section 5,10
and Table 3B-f

Edgeyard Building: a building that cccupies 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 puilding nct along a Frontage Line, See Table 17.
See: Facade,
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Encroach: o break the plane of a vertical or herizontal regulatory limit with a
structural element, so that it exterds 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 Sethack, into the Public Frentage, or above
& neight 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
tol 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 widik of a Facade, expressed by a variation in material or by a limited
projection such as & molding or balcony. See Table 8. (Syn: transition line.)
Extension Line: & line prescribed at a certain fevel of a building for the major part
of the width of a Facade, requlating the maximum height for an Encroachment by
an Arcade Frontage. See Table 6,

Facade: the exterior wall of a building that is set afong 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 vehicutar lanes, inclusive of
its buitt and planted components. Frontage is divided into Private Frontage and
Public Frontage. See Table 44 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 Froniage Line with an atiached cantilevered shed or lightwaight
colonnade overlapping the Sidewalk. See Table 7.

GiS (Geographic Information System): a computerized program in widespread
municipal use that organizes data on maps.The protoce! for preparing & Regional
Plan should be based on GIS information. See Secfion 2.1.

Green: a Civic Space type for unstructured recreation, spatialty defined by landscap-
ing rather than building Frontages. See Table 13,

Greenfield: an area that consists of open or wooded land or farmiand that has not
been previcusly developed.

Greenway: an Open Space Corridor in largely naturai 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 Greyfield sites. (Variant: Grayfield.)

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.

Bunicipality
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Hamilet: See CLD. (Syn: cluster, setilement.)

Highway: a rural and suburban Thoroughfare of high vehicular speed and capacity.
This type is aliocated to the more rurai Transect Zones {T-1, T-2, and T-3).
Home Occupation: non-Retail Commercial enterprises. The work quarters should
he 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 dweliing on a large Lot,
often shared with an Accessory Building in the back yard. {Syn: single.)

Infill: noun - new deveiopment on land that had been previously developed, includ-
ing most Greyfield and Brownfield sites and cleared land within Urbanized areas.
verb- 1¢ develop such areas.

Infill RCD: a Community Unit type within an Urhanized, Greyfield, or Brownfield
area based on a Long or Linear Pedestrian Shed and consisting of T-4, T-5, and/for
T-6 Zones. An Infill RCD is permitted By Right in the G-4 Infill Growth Sector and
is requlated 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 & Standard Pedestrian Shed and consisting of -3, T-4, andfor T-5
Zones. An Infill TND is permitted By Right in the G-4 Infiil 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 bedrooms, permitted to serve
breakfast in the mornings to guests. See Table 10.

Layer: a range of depth of a Lot within which certain elements are permitted. See
Table 17,

Lightwell: APrivate Frontage type thatis a below-grade entrance or recess designed
to allow light intc hasements. See Table 7. (Syn: fight court.)

Linear Pedestrian Shed: A Pedestrian Shed that is elongated along an important
Mixed Use Corridor such as & main street. A Lingar Pedestrian Shed extends
approximately 1/4 mile from each side of the Corridor for the length of its Mixed Use
porticn. The resulting area is shaped like a lozenge. |t 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 iot or a Parking
Structure from a Frontage.

Live-Work: a Mixed Use unit consisting of a Commerciat and Residential Function.
The Commercial Function may be anywhere in the unit. Itis intended to he 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 availabie for daily and weekly renting of bedrooms. See Table
10 and Table 12.

Long Pedestrian Shed: a Pedesirian Shed thatis an average 1/2 mile radius or 2640
feet, used when a fransit stop (bus or rail} is present or proposed as the Commen
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 controlied by its width in order to determine the grain {i.e., fine grain
or coarse grain) of the urban fabric.
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Lot Line: the boundary that fegally and geometricaily demarcates a t.ot.

Lot Width: the length of the Principat Frontage Line of a Lot

Main Civic Space: the primary outdoor gathering place for a community. The Main
Civic Space is often, but not always, associated with an important Civic Building.
Manufacturing: premises available for the creation, assemblage and/or 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 10 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 deveicpable land within a site including Thoroughfares but exclud-
ing fand allocated as Civic Zones.

Network Pedestrian Shed: a Pedestrian Shed adjusted for average walk times
along Thoroughfares. This type may be used te structure Infill Community Pians.
See Table 17,

Office: premises available for the transaction of general business but excluding
Retad, 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 cornected to the Principal Building by
a Backpuilding. See Table 17,

Park: a Civic Space type that is a natural preserve available for unstruciured rec-
reation. See Tabie 13.

Parking Structure: a building cordaining one or more Stories of parking above
grade.

Passage (PS): a pedestrian connector, open or roofed, that passes between buiid-
ings to provide shorteuts through long Blocks and sonnect rear parking areas to
Frontages.

Path {PT): a pedestrian way traversing a Park or rural area, with landscape match-
ing the contiquous Cpen Space, ideally connecting directly with the urban Sidewalk
network,

Pedestrian Shed: An area thal is centered on a Commoen 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 purposés and Commercial activities in
ihe more urban Transect Zones, generally paved and spatially defined by building
Frontages.

Principal Building: the main building on & Lct, usually iocated toward the Frontage.
See Table 17.
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Principal Entrance: the main point of access for pedestrians into a building.

Principal Frontage: Cn comer Lots, the Private Frontage designated to bear the
address and Principat Enirance to the building, and the measire of minimum Lot
width. Prascripticns for the parking Layers pertain only to the Principal Frontage.
Preseriptions for the first Layer pertain to both Frontages of a comer 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 fanes and the Front-
age Line, See Table 4A and Table 48.

RCD: ses Regional Center Development.

Rear Alley (RA): a vehicular way located tc the rear of Lots providing access to
service areas, parking, and Outbuildings and coniaining utility easements. Rear
Alieys should be paved from building face to building face, with drainage by inverted
crow: at the center or with roll Curbs at the edges.

Rear Lane (RL}: a vehicular way located to the rear of Lots providing access 1o
service afeas, parking, and Outbuildings and containing utility easements. Rear
Lanes may be paved lightly to Driveway standards. The streetscape consisis of
gravel or fandscaped 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 Stepback of a minimum distance, such that the height tc this line (nct the overall
building height) effectively defines the enclosure of the Enfronting public space,
Var: Exiension Line, See Table §,

Regional Center: Regional Center Development or RCD.

Regional Center Development {(RCD): & Community Unit type structured by a Long
Pedestrian Shed or Linear Pedestrian Shed, which may be adivined 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 cornected 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 setof maps that shows the Transect Zones, Civic
Zones, Special Districts if any, and Special Requirements if any, of areas subject
te, or potentially subject to, reguiation by the SmanCaode.

Residential: characterizing premises available for long-term human dweliing.

Retail: characterizing premises available for the sale of merchandise and food
service. See Table 10 and Table 12.

Retail Fron{age: Frontage designated on a Reguiating Plan that requires or recom-
mends the provision of a Shopfront, encouraging the greund level to be available
for Retail use. See Special Requirements.

Road (RD}: a local, rurat and suburban Thoroughfare of low-to-moderate vehicular
speed and capacity. This type is aliocated 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 ancther of the
same type and occuples the full Frontage Line. See Rearyard Building, {Syn:
Townhouse)

Rural Boundary Line: the extent of potential urban growth as determined by exist-
ing geographical determinants. The Rural Boundary Line is permanent.

Sector: aneutral term for a geographic area. In the SmartCode there are six spacific
Sectors for regional planning that establish the legal boundaries for Open Space
and development.

Secondary Frontage: on corner Lots, the Private Frontage that is noi the Pringipal
Frontage. As it affects the pubiic realm, its First Layer is requiated. See Table 17.
Setback: the area of a Lot measured from the Lot tine to a building Facade or
Elevetion that is mairtained clear of permanent structures, with the exception of
Encroachments listed in Section 5.7. See Table 14g. {(Var. build-io-line.)

Shared Parking Factor: an zccounting for parking spaces that are available to
more than one Function. See Table 11,

Shopfront: 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 enfrance at Sidewalk grade. See Table 7.

Sidewalk: the paved section of the Public Frontage dedicated exciusively to pedes-
trian activity.

Sideyard Building: a building that occupies one side of the Lot with a Sethack 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 Theroughfare, 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
l.odging classification. See Table &,

Special District (8D): an area that, by its intrinsic Function, Disposition, or Configu-
ration, cannct or should nof conform to one or meore 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 (Velocily) 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 andfor the associated designations on & 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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Stepback; a building Selback of a specified distance that occurs at a prescribed
rumber of Storles above the ground. See Table 8.

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
fanding &t the entrance. Ses Table 7.

Story: a habitable level within a building, excluding an Attic or raised basement.
See Table 8.

Street (ST): a local urban Thoroughfare of low speed and capacity. See Table 3B
and Table 4B.

Streetscreen: a freestanding wall built along the Frontage Line, or coplanar with the
Facade. It may mask a parking lot from the Theroughfare, provide privacy to a side
yard, and/or strengthen the spatial definition of the public realm. {Syn: sireetwall)
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.

TDR: Transfer of Development Rights, a method of relocating existing zoning rights
from areas to be preserved as Open Space to areas 10 be more densely urbarn-
ized.

TDR Receiving Area: an area intended for development that may be made more
dense by ihe purchase of development rights from TDR Sending Areas.

TDR Sending Area: an area previously zoned for development within a designated
Reserved Open Seclor {O-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 ocated at a Terminated Vista designated on a Regulating Plan is required or
recommended to be designed in respeonse 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 Pubiic
Frontage. See Tabie 3A, Table 38 and Table 17a.

TND: Traditional Neighborhood Development, a Community Unit type structured
by a Standard Pedestrian Shed oriented toward & 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
TND, neighborhood )

TOD: Transit Oriented Development. TOD is created by an overiay on all or part of
a TND erRCE, or by designation on a Regional Plan, permitting increased Density
to support rail or Bus Rapid Transit {BRT) as set forth in Section 5.9.24d.
Townhouse: See Rearyard Building. {Syn: Rowhouse)

Transect: a cross-secticn of the environment showing a range of different habitais.
The rurai-urban Transect of the human environment used in the SmartCode tem-
piate is divided info six Transect Zones. These zones describe the physical form
and character of a place, according to the Dersity 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 administzatively simitar to the fand use zones in
conventional codes, except that in addition to the usual building use, Density, height,
and Setback reguirements, other elements of the intended habitat are integrated,
inciuding 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 vehicuiar tracking. The smaller the Turning Radius, the
smaller the pecestrian crossing distance and the more sicwly the vehicle is forced
to make the turn. See Table 38 and Tabie 17.

Urban Boundary Line: the extent of potential urban growth as determined by
ihe projected demographic needs of a region. The Urban Boundary Line may be
adjusted from time 1o time.

Urbanism: collective term for the condition of a compact, Mixed Use settiement,
inciuding the physical form of its development and its environmental, functional,
economic, and scciccudtural aspects.

Urbanized: generally, developed. Specific to the SmartCode, developed at T-3
(Sub-Urban} Density or higher.

Variance: & ruling that would permit 2 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
orovision of this Code, but that is justified by its Intent {Section 1.3). Warrants are
usually granted administratively by the CRC. 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 accormmodate
employees and walk-in trade. The unit is intended to function predominantly as
work space with incidental Residentiai accommodations that meet basic habitability
requirements. See Live-Work. (Syn: Live-With.)

Yield: characterizing a Theroughfare that has two-way traffic but only one effec-
{ive travel lane because of parked cars, necessitating slow movement and driver
negotiation. Also, characterizing parking on such a Thoroughfare.

Zoning Map: the cfficial map or maps that are part of the zoning ordinance and
defireate 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. OT 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
Mavui’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, fownhomes, 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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2.0

built using strategies aimed at improving performance in regards to energy
savings, water efficiency, reducing CO2 emissions, improved indoor
environmental quality, and stewardship of resources and sensitivity to their
impacts.

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 agriculturai 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 720 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 supporis the overall well-being and health of residents by
reducing the dependency on automobiles.
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Additionally, other infrastructure system improvements wiil 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 aguifer treatment system.
Additionally, the projectis proposing to incorporate the use of renewable energy
systems to help generate electricity for the Master Plan.

EXISTING INFRASTRUCTURE

3.1 ROADWAYS

Honoapiilani Highway is the major arterial highway which links Wailuku and West
Maui. Itis a two-way roadway with varying widths of two and four lanes. In the
vicinity of the project site, Honoapiilani Highway is a two-tane highway aligned
in generally the southeast-northwest direction following the coastline.

There are several minor roads connecting to Honoapiitani 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 aiso 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, Cahu, 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, PiB),
Rock Land (rRK), Rock Qutcrop (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 iand 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 Qutcrop 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 bouiders,
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According to Panel Number 150003 0531E 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 AQ 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, AQ, A, VE) but may require additional flood hazard permitting prior
fo 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 heen
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). Itis 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 cesspoals.

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 Olowaiu. (See Impact on Water Resources
of the Olowalu Town Project, prepared by Tom Nance Water Resource
Engineering)

3.6 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.

ANTICIPATED INFRASTRUCTURE IMPROVEMENTS

41 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-turns 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 - Preliminary 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

Itis 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 notinvolve 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 Jocated 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 atno
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 stermwater 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 impiementation 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 Maui.”

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 reciaimed
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 freatment plan. The constructed
wetland and soil aquifer treatment system will provide additional treatment of the
recycled water prior to percolation.

44 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.

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 potabie, non-potable and fire protection
needs for the proposed project and existing users.
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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
Printed: 6/13/2011

OLOWAILU TOWN - TOTAL RUNOFF
PRE DEVELOPMENT (TOTAL)

Drainage # | Area (acres) S (%) Cn Q (cfs) | Vol. (acre.-t.)
1 852 24.38% 73 1,926 545
2 2788 15.61% 83 5609 2,038
3 565 25.06% 70 1,434 327
4 184 18.90% 81 769 132
4,389 3,043
100 year - 24 hour Rainfall = 11 inches
PRE DEVELOPMENT (ONSITE)
Drainage # | Area (acres) S (%) Cn Q (cfs) | Vol. (acre.-ft.)
636 4.96% 62 883 322
1 185 4.46% 62 350 93
2 180 4.96% 64 265 96
3 251 8.51% 81 338 124
4 20 4.71% 62 55 10
636 1,008 322

100 year - 24 hour Rainfall = 11 inches

Runoff_Olowalu Town.xis




Hydrograph Plot

English
Hyd. No. 1
AREA 1 (PRE)
Hydrograph type = SCS Runoff Peak discharge = 349.74 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 185.00 ac Curve number = 62
Basin Slope =45% Hydraulic length = 2690 ft
Tc method = LAG Time of conc. (Tc) = 54.5 min
Total precip. = 11.00in Distribution = Typel
Storm duration =24 hrs Shape factor = 484

Total Volume = 4,034,177 cuit

1 - SCS Runoff - 100 Yr - Qp = 349.74 cfs
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Hydrograph Plot

English
Hyd. No. 2
AREA 2 (PRE)
Hydrograph type = SCS Runoff Peak discharge = 264.62 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 180.00 ac Curve number = 64
Basin Slope = 50% Hydraulic length = 6050 ft
Te method = LAG Time of cone. (T¢) = 93.9 min
Total precip. = 11.00in Distribution = Type |
Storm duration =24 hrs Shape factor = 484

Total Velume = 4,162,139 cuft

2 - SCS Runoff - 100 Yr - Qp = 264.62 cfs
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Hydrograph Plot

English
Hyd. No. 3
AREA 3 (PRE)
Hydrograph type = SCS Runoff Peak discharge = 338.01 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 251.00 ac Curve number = 61
Basin Slope =85% Hydrauliciength = 758821t
Tec method = LAG Time of conc. (Tc) = 93.2 min
Total precip. = 11.00in Distribution = Typel
Storm duration =24 hrs Shape factor = 484

Total Volume = 5,410,055 cuft

3 - SCS Runoff - 100 Yr - Qp = 338.01 cfs
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Hydrograph Plot

English
Hyd. No. 4
AREA 4 (PRE)
Hydrograph type = SCS Runoff Peak discharge = 5571cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 20.00 ac Curve number = 62
Basin Slope =47 % Hydraulic length = 850 ft
Tc method = LAG Time of conc. (T¢c) = 21.2 min
Total precip. = 11.00in Distribution = Type |
Storm duration =24 hrs Shape factor = 484

Total Volume = 436,127 cuft

4 - SCS Runoff - 100 Yr - Qp = 55.71 cfs
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Page 1 of 1
Printed: 6/13/2011

OLOWALU TOWN - TOTAL RUNOFF

POST DEVELOPMENT (TOTAL)

Drainage # | Area (acres) S (%) Cn Q (cfs) | Vol. (acre.-ft)
1 852 24.38% 76 2,036 574
2 2788 15.61% 84 5683 2,068
3 565 25.08% 74 1,803 373
4 184 18.90% §2 780 134
4,389 3,149
100 year - 24 hour Rainfall = 11 inches
POST DEVELOPMENT (ONSITE)
Drainage # | Area (acres) S (%) Cn Q (cfs) | Vol. (acre.-ft.}
636 4.96% 73 1,311 393
1 185 4.46% 75 602 124
2 180 4.96% 72 364 109
3 251 8.51% 72 664 151
4 20 4.71% 69 81 11
636 1,711 395

100 year - 24 hour Rainfall = 11 inches

Runoff_Olowalu Town.xls
Sht. Total-post




Hydrograph Plot

English
Hyd. No. 6
AREA 1 (POST)
Hydrograph type = SCS Runoff Peak discharge = 601.70 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 185.00 ac Curve number =75
Basin Siope = 45% Hydraulic iength = 2690 ft
Tec method = LAG Time of conc. (T¢) = 38.4 min
Total precip. = 11.00in Distribution = Type |
Storm duration =24 hrs Shape factor = 484

Total Volume = 5,410,788 cuft

6 - SCS Runoff - 100 Yr - Qp = 601.70 cfs
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Hydrograph Plot

English
Hyd. No. 7
AREA 2 (POST)
Hydrograph type = SCS Runoff Peak discharge = 363.73 cfs
Storm frequency = 100 yrs Time interval = 6 min_
Drainage area = 180.00 ac Curve number = 72
Basin Slope =50% Hydraulic length = 6050 ft
Te method = LAG Time of conc. (Tc) = 75.9 min
Total precip. = 11.00in Distribution = Typel
Storm duration = 24 hrs Shape factor = 484

Tolal Volume = 4,762,875 cuft

7 - SCS Runoff - 100 Yr - Qp = 363.73 cfs
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Hydrograph Plot

English
Hyd. No. 8
AREA 3 (POST)
Hydrograph type = SCS Runoff Peak discharge = 664.00 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 251.00 ac Curve number =72
Basin Slope =85% Hydraulic length = 4700 ft
Tc method = LAG Time of cone. (Tc} = 47.5 min
Total precip. = 11.00in Distribution = Type |
Storm duration =24 hrs Shape factor = 434

Total Volume = 6,578,314 cuft

8 - SCS Runoff - 100 Yr - Qp = 664.00 cfs
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Hydrograph Plot

English
Hyd. No. 9
AREA 4 (POST)
Hydrograph type = SCS Runoff Peak discharge = 80.58 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 20.00 ac Curve number = 69
Basin Slope =47% Hydraulic length = 850 ft
Tc method = LAG Time of conc. (Tc) = 17.6 min
Total precip. = 11.00in Distribution = Type |
Storm duration =24 hrs Shape factor = 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
= 225 gallons/unit (w/ non-potable service)
Agriculture = 275 gallons/unit (w/ non-potable service)
Commercial = 1,200 gallons/acre (w/ non-potable service)
Open Space/Parks = 250 gallons/acre {(w/ non-potable service)
Public/Quasi-Public = 1,200 gallons/acre (w/ non-potable service)

Average Daily Demand (ADD) =
Single Family Residential = 550 x 400 units = 220,000 gailons
= 275 x 500 units = 137,500 gallons

Multi Family Residential = 400 x 150 units = 60,000 gallons
= 225 x 430 units = 96,750 gallons

Agriculture = 275 x 20 units = 5,500 gallons

Commercial = 1,200 x 24 acres = 28,800 gallons

Open Space/Parks = 250 x 75 acres = 18,750 gallons

Public/Quasi-Public = 1,200 x 25 acres = 30,000 gallons

Existing Users = 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 Fiow = 1,000 gpm (Single Family & Rural)
500 gpm {Agriculture)
2,000 gpm (Multi Family, Commercial)
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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 Clowalu, located
on the west side of the island of Maui. The subject properity 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 automobites. The Master Plan is guided by vaiues 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, Clowalu 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 hoth 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 incorperates smart growth and the sustainable land use principles of New
Urbanism. As a result, Olowalu Town’'s spatial fayout 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 CO2 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 wilt 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 fight 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 automahiles.

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«~o Caldwell 11
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Section 1

Olowalu Town Stormwater Quality Enhancements

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 nearshore coastal waters. QOlowalu
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/dinr/cwrm/planning/hsrar _hangdbook.pdf

The BMPs outlined in the guidance document were reviewed for applicability to Qlowalu 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.

Brown~cCaldwell 12
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Section 2

Residential BMPs

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 guality. individual homes include single
family residences and multi-family residential units. These techniques have the following benefits:

» Reducing water bilis.

« Reducing the size of or eliminating the need for stormwater ponds.

« Reducing stormwater infrastructure capital and operation and maintenance (0&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 bic-retention rain gardens, rain barrels and rain tanks, and subsurface tanks.

2.1 Bio-Retention Rain Gardens

Rain gardens consist of shaliow 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 sedimentaticon, 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.

Brownsw»Caldwell 21
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Clowalu Town Stormwater Quality Enhancements Section 2
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Figure 2-2. Schematic of a bio-retention rain garden
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Clowalu Town Stormwater Quality Enhancements
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Olowalu Town Stormwater Quality Enhancements Section 2

Scientific Name i Hawaiian Name

Bacopa monniert ‘ae ae

Carex wahuensis makaloa

Dianetlasandvichensis R
Gossypium tomentosum ma’o

7 Helrbﬂvpum anomalunt var. argenteum : finahing

] Hez‘erpagor; Hcontarrus . ‘ pili grass
fpemoea imperatf 7 7 7 fwna/raf: N

_lpamoea pescaprae pofiuehue
Mariscus jajyanicus 7 ahu awa
Ostomeles anthyllidifolia ulef
Plumbago zevlanica ‘ilie e

Seshania tomentosa “ohal

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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Diowalu Town Stormwater Quality Enhancements Section 2

2.2 Rain Barrels and Rain Tanks

A rain barrei 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 2-5is an example of a rain barrel.

Figure 2-b. 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 800 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.

Brown-«Caldwell 2.5
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Olowalu Town Stormwater Quality Enhancements Section 2

2.3 Subsurface Tanks

Subsurface 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
perforated 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. Subsurface tanks can be
constructed with or without a liner, the latter alowing for infiltration. Subsurface tanks are typically
connected 10 a pre-treatment system to prevent fouling and/or 10 improve the water quality for reuse or
discharge. Figure 2-6 is an illustration of a subsurface tank system. Water must be pumped from the
tank for irrigation reuse, making subsurface tanks more complex to operate and maintain than above-
ground rain barrels. For this reason subsurface tanks are more-appropriate for implementation at multi-
family housing complexes with common landscaping.

Figure 2-6. Schematic of a subsurface tank

Brown«:Caldwell 26




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 faciities.

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 1o 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
"~ - DRAINAGL LAYLR

(as needed)
'WATERPROOF
MEMBRANE

_.RDOT BARRIER
{as needed)

Figure 3-1. Vegetated roof schematic diagram
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QOlowalu Town Stormwater Quality Enhancements Section 3

Scientific Name | Hawaitan Name
Bacopa monnier . ‘ae ‘ae
Carex wahuensis makalod
Gossypiunt tomentosum ma’o
Heliotropum anomalum var, argenteum ” hfnaﬁ.f'(iﬂa” e
Heterpogpn contortiis ] ; pill grass
Ipomoea imperat! hunakal
Ipomoea pescaprae G ‘ kgoﬂuehue .
Maniscus javanicus 7 ahu awa 7
Ostomeles anthylidifolla s
Plumbago zeylanica “ifie " [ i
Scaevola sericea - beach naupq(ra
Seshania tomentosa . “ohai
.S‘es&yium ,aart&/acasfmm “ahutikuli
Sida fallax flima papa
Wilkstroeria uva urs 7 akia

Source: Cabugos, et.al, 2007

3.2 Permeable Paving

Permeable paving is designed to allow stormwater 1o infiltrate through the pavement structure. The
pavement structure can consist of porous asphalt, porous concrete, interlocking dlocks, or plastic grid
systems. A uniformiy-graded stone bed is laid underneath the permeable pavement. The stene 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 exampte application of
permeable paving.

Figure 3-2. An application of permeable paving
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Olowalu Town Stormwater Quality Enhancements Section 3

3.3 Subsurface Chamber Stormwater Management Systems

Subsurface chamber systems are designed to function as stormwater detention, retention, infiitration
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 instalied 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 incorporaie
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
attenuale 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 infiftration 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 {0 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 infil{ration trenches are wider than they are deep, and therefore are not considered
injection welis by the Hawali 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

Brown~sCaldwell 4-1
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Dlowaiu Town Stormwater Quality Enhancements Section 4

of water through the vadose zone, water quality improvements commonly associated with soit-aquifer
treatment can be expected.

Perforated
Pipe-—,

Obsarvation

~— Stone Aggregate
/-" Trench Fill
i

Vadose
fUnsaturated) )
Zont & '-}

u &

¥ O
Wates Table
PR

NOT T0 3CALE Cross Section View

Figure 4-2. Cross section of an infiltration trench
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Section 5

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. Clowalu 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.

Applicale Olowalu Town Parcels -
Residential Public Green Space/
BMP Single Family | Muiti-Family | Commercial Facilities Recreational
Bio-retentlon raln gardens ¢ 4 ¢ ¢ ¢
Rain barrels and rain tanks ¢
;l_):surface tanks ' ] ¢ ¢ ¢
Vegetated roofs 3 3
Permeable paving ) L 3 L
Subsurface chamber stormwater management systems ¢ ¢ ¢ i ]
Hydredynamic devices ¢ 7 4 | |
Reinforced turf surfaces ! 2
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 autherized by Olowalu Town, LLC; it is not intended to be relied upon by any other party except for
reguiatory 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
835 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 Clowalu 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, Kapaikl Village, Olowalu Genera!l Storg, and a number of other users within Clowalu. The
system consists of one well (State No. 4936-01) at 205-foot elevation which is ouffitted with a 250 GPM
pump, a 0.50-million galion (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 (MGDY) 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 ulimately include:

. Replacing the existing 260 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 lrrigation System. OWC also operates and maintains an existing non-potable
irrigation system which serves ongoeing 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 & 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
Pionesr Mill Company sometime prior to 1811, The open reservoir, which has an impervious liner and
was also installed by Pioneer Mili, is of more recent vintage. The system also has three other iower

elevation and unlined reservoirs, one of which is still in use.
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OLOWALU ERECHOR Olowalu Town Master Plan
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Figure 2
Proposed State Land Use Designation
for the Olowalu Town Master Plan
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Average MGD

Figure 3. Monthly Pumpage of the Olowalu-Elua Well, State No. 4936-01,
January 2007 through December 2010 (Data from Olowalu Water Company)
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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. 4837-01. Itis 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 O 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 100-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 effiuent 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

Qverview 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.



Olowalu Stream and Ditch Flow. Despite the watershed's relatively small size and modest rainfali

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 diteh from 1911 to 1967. This measurement,

essentially a depiction of the stream's base flow at 520-foot elevation, was remarkably consistent:

o 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 § 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 11,
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 1811 to 1967 period. Some
of this difference is attributable to the dry recent period. However, ditch maintenance and leakagé
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 286, 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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Figure 4. Daily and Moving Annual Average of Olowalu Ditch Flowrate as Measured

at USGS Gage 6450 from 1911 to 1967 (Data from USGS Website)
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Figure 5. Duration-Discharge Characteristics of Olowalu Ditch at
USGS Gage 6450 Based on 1911 to 1967 Daily Flowrates
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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 NO, NH, DON N PO, DOP TP (S:;\;a) (Ssl;,rl:_t))'
(uM) | (uM) | (M) | (M) | (pM) | (BM) | (uM)
Olowalu-Elua Well 6-11-10 4.00 0.90 1670 | 2160 | 0.70 1.60 2.30 760 0.175
Olowalu-Elua Well 6-09-11 760 | 3940 | 1250 | 5940 | 064 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 | 2140 0.60 1.70 2.30 721 0.160
Olowalu Stream at 210’ 6-11-10 0.20 0.80 2240 | 2340 0.40 1.50 1.90 698 0.177

Notes: 1. Samples collected by Tom Nance of TNWRE Inc.

2. Water quality analyses by Marine Analytical Specialists.
3. The symbol uM stands for micro-molar. To convert uM to milligrams per liter (mg/i), multiply by the atomic weight and

divide by 1000.
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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 aliuvium. 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 Oceurrence. In addition to the indicators of groundwater occurrence as discharge

into Olowalu Stream, information on groundwater occurrence is provided by:

® Resuits of two high elevation development tunnels further back in Olowalu Valley (Well Nos.
5035-01 and 5134-01);

o 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 "O" (Well Nos. 4937-01 and

4837-01, respectively) which tap basal groundwater; and

° Resuits 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 Mifl 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 1710-foot ejevation. 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 "O" 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.

-10 -
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Average Daily Flowrate of the Ditch (MGD)

Figure 6. Olowalu Ditch and Stream Flowrates as Measured at USGS Gaging Stations
Over their Common Period of Record, June 1963 through September 1967
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Figure 7. Comparison of Duration-Discharge Characteristics of
Olowalu Ditch and Olowalu Stream, June 1963 to September 1967
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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}].

° 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 & 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 flowrates have been assumed:

. Discharge of Groundwater Aleng the Project's Shoreline. Using the State CWRM's methodology
for establishing the sustainable yield of the Clowalu 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.8. Geological Survey (Engott and Vana,
2007) indicates that the groundwater flowrate may be as much as 16 MGD. However, the lower

{and more conservative) flowrate 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 te 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 offsef 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 Clowalu 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
nuimbers 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 effluent 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 freatment plant, or simply not be
discharged inte 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 incerporated 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 4837-01 (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 lrigation Reuse

Potable Non-Potable R-1 Treated
Land Use l:l;;itosf ( :;f; | Water Use Water Use Wastewater Effluent
Unit Use Rate | Amount | Unit Use Rate | Amount | Unit Amount Rate | Amount
(GPD/Unit) | (GPD) | (GPD/Unit) | (GPD) { GPD/ Unit) {GPD)
SF Residential
o 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
s Served by Dual System 430 - 225 96,750 175 75,250 190 81,700
o Served Only by Potable System 160 - 400 60,000 - - 190 28,500
Commercial 375,000 f 24 1,200 28,800 800 19,200 1,020 24,480
Public / 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 - -
Agriculiure 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
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Table 3

Projected Changes in the

Groundwater Discharged Along the Project's Shoreline

[tem Flowrate Nitrogen | Phosphorus
{MGD) (Ibsiday ) | (Ibsiday)
Existing Conditions 7.0 32.07 8.04
Drafts From Groundwater
e For the Potable System 0.60 1.539 0.333
e Brackish Supplement to Non-Potable System c.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
s Irrigation Return of Brackish Groundwater 0.002 0.095 0.002
¢ lrrigation Return of Surface Water 0.039 1.862 0.046
¢ [rrigation Return of R-1 Effluent 0.024 0.054 0.008
s R-1 Effluent of Leach Field 0.126 2.099 0.210
Total of Returns to Groundwater 0.205 4762 0.282
Post-Development Projected Condition
s Amounts 6.585 35.201 8.963
e Percent Change 5.9% 9.8% 0.9%
Decrease | Increase | Decrease

0_10-21 ¢ 11 July-11 -16 -




. Nitrogen and phosphorus in groundwater pumped for the potable system will be the same as in

the Clowalu-Elua well, also in Tabie 1.

° The treated R-1 affluent will have a total nitrogen {TN) concentration of 10 mg/l or less and total
phosphorus (TP) of 5 mg/t or less {Brown and Caldwell, 2011). For the calculations herein, itis
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 nifrogen
and phosphorus are sufficient for plant growth, 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 0.85 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 efflusnt, 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 nitregen 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 growth,

. 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 {o be 76 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 & one (1) percent decrease in

phosphorus.
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Proiected Use of Groundwater versus the Regulatory Sustainable Yield of the Olowaly Aguifer

System (80205}). Present use of groundwater in the Clowalu 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 N and/or O 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 Aguifer System, it initially set its sustainable vield at three
(3) MGD based on: (i) recharge to groundwater on the order of 4 to 7 MGD,; (i} the assumption of all of
the developable supply is basal groundwater with an initial head [ie. water level] of 5 feet; and (ii) 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 Engott and Vana (2007) illustrate this. Using a daily
time step method of computation, it calculated the recharge of the Clowalu Aquifer System to be 16 MGD
(Table 14, page 43 of Engott 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 Bischarged From the Project's

Shoreline. There are two aspects of surface runoff to assess, the use of Olowafu 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 fo 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 inio the open storage reservoir was less than 0.2 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 helow 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 fnches of annual rainfall. This is equivalent to 0.31 MGD as a year-round average. The project's
retention basins are o 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 instalied
retention volumes for this hypothetical design storm will have a more substantial impact on smaller rainfall
gvents, meaning that the actual surface runcff 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-runcff 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 UM of nitrogen and 2 uM 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 nitragen 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 cenfers 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 horizonial gradients at
multiple fransect sites, with highest values closest fo shore and lowest values at the mosi
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 represeniative of pristine open coastal waters,

Water chemisiry 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. Chl a and turbidity were generally elevated in nearshore samples with decreasing
values moving seaward.

Application of a hydrographic mixing model o 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, ot
the time of sampling, there was a distinct subsidy of nitrate nitrogen ([NO;') fo 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 o 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 10 m
of the shoreline) exceed standards, particularly for various forms of nitrogen. As these
standards do not fake 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 (cal/val), data derived from georeferenced
digital photographs collected in-situ at 200 representative points provided the input fo 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 botiom cover, while 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.

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 OClowalu 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 aliuvial
material from Olowalu Stream, ferminates in a fore-reef composed of actively accreting coral
assemblages that show little 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 Hawdii 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 o 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 Clowalu. However, the geographic
extent of such deposition is limited and does notf impact 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 {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 resiricted in distribution that there is essentially no effect on marine community struciure.
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 retenfion basins within
the project boundaries for the purpose of retaining stormwater runoff prior to discharge fo the
ocean. While the project will increase the area of impervious surfaces, the inclusion of refention
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 fo recovery of impacted reefs.

Planning for the Clowalu Town Master Plan focuses on continued maintenance and
stewardship of the unique natural resources of the area. As o result, as long as best
management practices are utilized to avoid any unforeseen impacts during the consiruction
and operational phases of the project, and engineering considerations in the design of the
retention basins include maximizing sediment trapping, there is no rationale fo indicate a
potential changes that could be considered negative impacis fo the marine environment.
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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 segmenis 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 alferation 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 inferest of 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
communiiy 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 aguatic environments from the proposed Olowalu Town project. In addition,
these results can provide a basis for implementing mitigation measures fo pre-empfively
avoid any predicted impacts.
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fl. 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 Twas located near the northwestern
boundary of the project; Transect Site 2 was [ocated 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 o 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 1o span the greatest range of
salinity with respect fo potential freshwater efflux ot the shoreline. Sampling was more
concenirated 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 seqa 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 ¢cm of the
surface was collected at each station, In addition, samples were also collected from two weills
located upslope of the Olowalu Town shoreline.

Water quality parameters that were evaluated include the 11 specific constituents for

open coastal waters (Chapter11-54, Section 06 (b} of the State of Hawaii Department of
Health (DOH) Water Quality Standards). These criteria include: total nitrogen (TN}, nitrate +
nitrite nitrogen (NO;" + NO,’, hereafter referred to as NO;'), ammonium nitrogen {NH,*),
total phosphorus (TP}, Chlorophyll a {Chl a), turbidity, temperature, pH and salinity. In
addition, silica (Si) and orthophosphate phosphorus (PO,?) 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 boftile 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 NO;’
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 (NO; + 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. Chl a was measured by filtering enough water through glass-fiber filters to
detect color; pigments on filters were extracted in 90% acefone in the dark at -20° C for
12-24 hours. Fluorescence before and after acidification of the extract was measured with @
Turner Designs fluorometer. Salinity was determined using an AGE Model 2100 laboratory
salinometer with a readability of 0.0001%o {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 0.01°C, 0.001%o, 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 (UM} units; Table 2 shows concentrations in micrograms per liter (ug/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 Chl 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 fransects, 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 T and 2 and progressively decreases in
magnifude on Transects 3-5. On Transect 5, the value of dissolved Si at the shoreline (14-15
UM} 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 PO,*, 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 NO; on Transect 2 is the
second lowest within the survey area. As Olowalu Stream was actively discharging fo the
ocean during and preceding sampling, it is apparent that stream water contains substantial
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concentrations of Si, but not NOy. It is also evident that on Transect 1, the concentration of
NOy is the highest recorded in the study area (~50 uM) and is about two orders of
magnitude higher than the shoreline value ot Transect 2 (~0.40 uM}, although the salinities
at both sites are nearly identical (~18%o). 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 NO," disappear beyond a distance of about 10-20 m from
the shoreline and concentrations are uniformly low across the remainder of the transedis.
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 Siream, 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, NO,", 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
Hawgaiian Islands, such groundwater percolation results in steep horizontal gradients of
increasing salinity and decreasing nutrients with distance from shore (Figure 2).

While groundwater discharge fo 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 NO; 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 (NH,*, TON,
TOP) also show patterns of decreasing concentration with respect fo distance from the
shoreline in most fransects. As with Si and NQO,, the steepest gradients occur in Transects 1
ond 2, and the weakest gradient occurs in Transect 5 {Figures 2 and 3, Tables 1 and 2).

Similar fo the patterns of dissolved inorganic nutrients, the distribution of Chl a on all
tfransects also displays pecks near the shoreline with steeply decreasing gradients with
distance from shore. Turbidity on all fransects 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 af least 10 times higher than the values at any
other location. The substantial elevation in furbidity at the shoreline is likely a response of
sediment-laden stream water discharging fo 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-bottorm (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 NQjy, there is also slight
indication of a patfern of differences in surface and deep concenirations 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 strafified water column persists
along the entire length of some of the sampling transecis 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 Chl ¢ 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 freatment 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 funchion of salinity
(e.g., OHicer 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. K 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 tfo the system through processes such as leaching of
fertilizer nutrients fo 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, NO,, PO,*, 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
concenirations 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 (nofe 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=0.00). 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 uM
ot a salinity of 0.29%,, which would equal a Y-intercept of 850 uM. 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 uM, 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 fracer 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 ot Sites Tand 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 saliniiies below 30%o
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; o 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
properly. The upper and lower confidence limits of the Y-intercepts of the concentrations of
NOy; from Transect Site 1 are 95-122 uM, while the concentration of NO; in upslope potable
water is 34 UM. 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 uM, indicating about a doubling of the concentration of
NO; in groundwater reaching the ocean.
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PO,* 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 PO,* in
groundwater from Well 4937-01 is relatively high (3.30 uM) compared to stream water. Data
points from Transects 1and 3 lie within the streamwater-groundwater envelope. However,
data points from Transects 2 and 4 lie above the groundwater mixing line. This result
presenis 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, NH,*, 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 NH,* 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 NH,™ 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 10% or 2% of the
time, and criteria that are not fo 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 10% standards under “wet” conditions. In Transect 1, values of NO,, NH,™, TN, TP,
turbidity and Chl a exceeded the wet standards within 10 m 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
Chl a within 20 m of the shoreline also exceeded DOH standards

OLOWALU TOWN MARINE ASSESSMENT PAGE 11
July 2011



. 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 fo 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 coliected throughout the marine environment fronting the Olowalu
Town Master Plan property. The ground-truth data were then used to develop a clossification
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 LIiDAR {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 (10 m), 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 unigue tool for quantification of componenis 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., Andréfouét 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 1) 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-f1. 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 inferpretation 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 cal/val sites, as well as the |atitude and longitude of each site.

At each geo-located 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 PYC quadrat frame by four legs, similar to a tripod. The base of the frame
forms a quadrat with dimensions of T m x 0.66 m, which is the same proportion as a
photographic frame. Each cal/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 fime 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 fime-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 multispeciral 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 #ruth
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 fraining classes with the same
spectral label were used to create a map showing the distribution of that particular bottomn
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 resultis 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 dota 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 20% coral cover (Table 4). The overall accuracy
of the classification (fotal 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 20% 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 cal/val sites using 10-minute stationary
point counts. At these [ocations, 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” af 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 fo a water depth of about 10 m (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 siress does play a 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 fo orientation fo 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 siructure.

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 bathymeiric 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 fo 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 Pocillfopora 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 5-10 m, 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 botiom 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
subsiratum, 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 fo exposure fo 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 surtaces 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 and topographical structure grades into a series of spurs and grooves
oriented perpendicular fo 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 inferconnected colonies of
finger coral (Porites compressa) {Figures 23 and 24) and large {up to several meters in
diameter) helmet-shaped colonies of Porites lobata (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 litfle 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 Hawail.

i. Southeast Reefs (Mile Marker 14) — Zone |

The north and the south ends of the project 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 project site, an area known as “14-Mile
Marker” is a high-use recreational area for snorkelers and kayakers. Part of the atiraction of
this area is the presence of an elevated section of reef close to the beach (Zone | 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 sefilement of sand, rather than mud (Figure 29). In any event, while the structure of
the reefs to the south of Olowalu Point are distincily different than those to the north of the
Point, coral community structure in both areas is affected by sediment deposition that impacts
coral setitement and growth. These sediment control factors do not control reef structure off
the central area of the Olowalu region beyond the reef flat.

2. Quantification of Benthic Cover

Combining the percent cover data for all 200 cal/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. patula with combined bottom cover of
10% and 23% coral cover). Pocillopora meandrina accounted for about 2% of bottom cover
and 4% of coral cover. Seven other coral species were observed at cal/val 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 turt {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 cal/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 10° m?, while the
lowest abundance is seen in the class where coral covers greater than 90% of the bottom
(51x10° 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 fo 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 16x10° 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 macroalgoe.

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 1o 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 iwice 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
aciculatus. 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 gratilla, Echinothrix diadema and
Heterocentrotus 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 atra and H.
mauritiana, which occur mainly on the sandy regions of the inner reef flats. Sea stars,
predominantly Linckia spp., are observed in low numbers over the entire nearshore region.
No crown-of-thorns starfish {Acanthaster planci} 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 compressa 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 Acanthophora 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
musciformis) 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 sefting is not
suitable for colonization by these two species, although it is well suited for Acanthophora.

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 stationary count fish surveys are shown for the northern reet (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 flavolineatus (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 fo
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 wos 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-¢). The most abundant species on the
outer reefs included 11 species of wrasses, with the saddleback wrasse (Thalassoma 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 vanderbifti. The
triggerfishes Melanichthys 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 subjecied to a high
degree of fishing pressure. A near-completfe lack of fishes considered good "food fish" clearly
indicated heavy fishing pressure. No carangids (e.g., jocks, papio) were sighted, although
several small omilu (Caranx melamphygus) 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 turlle {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 Hawaiion Monk Seal (Monachus
schavinstandi), 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 alieration 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 “Jmpact 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 ulfimately 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 removatl 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 1o 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 coniinuous basis at full build out, the
non-potable irrigation system will provide supplemental supply fo 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 o 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 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 would actuaily 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 setile out.

Using the State Commission on Water Resource Management's methodology for establishing
the sustainable vield 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 io the shoreline
averages 2.3 MGD year-round and that 85% of this occurs af 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 info 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 irrigaiion 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 rafes, nutrient utilization rates and
concentrations of nitrogen and phosphorus in groundwater, R-1 effluent, and ferilizers 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 project development: greater use
of Olowalu Ditch and the changes to rainfall-runoff. It has been previously estimated that the
project 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 fo the system's storage
reservoir and about 1.1 miles downstream from the point of stream diversion. Based on
observations, it appears that the project'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 ot the shoreline by Olowalu Stream.

Present surface runoff from the project'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
project'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
project 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. |n
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 UM of nitrogen and 2 uM 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 project 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 project, 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 o 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 nuirient
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 o 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 65-104, 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 o 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 commeon habitat found in Hawaii. The outer reefs consist of extensive actively acereting
coral formations where growth and community composition are not conirolied 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 fransects
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, NOy, 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 potterns are indicative of groundwater efflux ot the
shoreline, producing a zone of mixing where nearshore waters are a combination of ocean
water and groundwater. In oll cases, the nearshore zone of mixing was restricted to a narrow
zone thot 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, Ch! a and turbidity
were generally elevated in nearshore samples with decreasing values moving seaward.

4. Application of a hydrographic mixing model fo 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 direcily 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 WerldView-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 sotellite 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-quadrais 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 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 sediment deposition. South of Olowalu Point,
a shallow, wide, triangular-shaped reet flat, formed from deposition of alluvial material from
Olowalu Stream, ferminates in a fore-reef composed of actively accreting corals assemblages
that show little or no effect of sediment stress. Reefs ot that 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.

9. Motile macro-invertebrates on the reet consist primarily of several species of sea urchins,
These species include the bio-eroding burrowing urchins Echinometra matheai and
Echinostrephus aciculatus, and the larger slate pencil urchin {Heterocentrotus mammilatus),
the collector urchin (Tripneustes gratilla) and the long-spined urchin (Echinofhrix 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- ecmng
crown-of-thorns starfish (Acanthaster planci) 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, resuls of this study indicate that the existing episodic discharge to the ocean of
land-derived sediment is the most pervasive stress fo 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 refaining 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
refention basins focus on maximizing sediment trapping, there is no rationale fo 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
shoreline to 400-600 meters offshore. Nine sampling stations were located on each transect.



TABLE 1. Water chemistry measurements (nufrient concentrations in micromolar units) from five ocean water transects, 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=surface; D=deep;

BDL=below detection limit. Also shown are the State of Hawaii, Department of Health (DOH) "not fo exceed more than 10% of the fime" and "not fo exceed
more than 2% of the time" water quality standards for open coastal waters under "dry" and "wet" conditions. Boxed values exceed DOH 10% "dry"
standards; boxed and shaded values exceed DOH 10% "wet" standards. For sampling site locafions, see Figure 1.

]

TRANSECT|  DFS | PO, | NO; | NH.* Si TOP | TON T TN | TURB [SALINITY, pH | CHLa | TEMP | O2
SIE {m) (uM) M) M) {uM) {uM) pM) | M) M) (NTU) | (ppt) | sidonis) | _{ug/L | {deg.C) | % Sat
05] 056 2]  8.48] 310.16], 1.08] 14.72] 1.64 % 0./9] 18.942] 7.88 ; 24.79] 101.0
1s]  1.08] 57.76] 13.12| 354.321 1.32| 1096] 240 81.84] 154| 17.389! 781[  5.12| 24.72] 1011
2s] 024 19.48] 024] 17892 1.24| 640 148 2612] 0.56] 25.669| 8.04] 1.13| 24.59| 101.4
ss| 0.16] 2.36] 088] 8480, 1.08| 9.48] 1.24] 1272, _0.45| 30.874] 8.07] 0.51| 24.76/ 100.8
- 105 009 0.14] 062 2598 046 829 055 9.05[ 0.63] 33.551| 8.06] 2.01| 24.90| 101.7
2 20s| 005/ o0.10] 002 12831 033] 811| 038 823 036] 34238 807[ 0.61| 2492| 1042
3 50s| 0.07 BDL| 008 5737 032 591 039 599 028| 34.616 8.14] 0.4 26.16] 105.2
o) 50D] 004/ 002( 010| 535 030/ 708/ 034 720, 029 34620 814 036 2610, 105.7
150s]  0.04] 0.02| 012 655 029 684 033 698 042] 34600, 816, 007, 2595/ 103.6
1500 001] 003] 0.0 245/ 033] 7.13| 034] 726 0.17| 34787 8.8/ 005 2597/ 101.3
400s| 0.07| 004] 080] 269 042 7.04] 049 788  0.14| 34811 818 007 2601 102.9
400D] 002| 005] 043] 205/ 033] 687 035] 735 0.18] 34.787| 8.19| 0.06| 2588 102.2
05| 052| 036] 5.68] 427.84, 0.80| 9.40| 1.32] 15.44] 16.90| 18.198] _7.21]  1.74] 25.58] 109.3
1s|  228] o040] 3.72| 322.60] 0.60| 22.48] 2.88| 26.60] 591| 21.315] _ 7.59] 1.25] 25.57i 109.7
2s|  1.04| o068 5.68| 181.88] 1.24| 2184 228 28290 3.79| 28.616] 7.74, 035 2558 109.9
s55] 055 0.64]  2.38| 107.85, 0.35| 891] 090 11.93] 3.88| 32.228/ 774, 029 2557, 110.4
o~ 10 05| o0.11] 1.48| 489 047 8.76] 0.62| 1035 053] 34.707, 8.10[__099| 25.56] 109.0
2 20s| 005 007] 007] 427/ 036] 7.66] 041| 7.80; 029| 34.690{ 8.13] 0.38 2556/ 108.4
3 s0s] 020! 019 o021] 255 042 725 062| 765 0.13| 34801, 814 005 2602/ 101.4
[¢) 50D 0.13] 011 048] 232| 040| 78| 053] 777 0.16| 34814 8.14] 0.13] 2607/ 99.8
200s| 004| 005 018 199 033] 7.49| 037 772, 0.14| 34800, 817, 0.04] 2599 101.1
200D] 004] 008 034 1.78] 035] 692| 039 734 0.13| 34813| 8.16/ 0.04] 2587, 100.5
500s| 0.03] 0.01| 003] 1.82] 036/ 713 039 7.17: 011 34.778] 819 0.03] 25.98] 104.5
500D 0.8 002| 028 158 042] 7.61] 060 791 0.16/ 34.780] 820, 0.02 2549 107.0
0S| 068]  1.08| 380| 14852, 096 10.20] 1.64] 15.08] 055| 26.230] 7.90] 0.74] 25.80, 113.3
15| 052 092] 196| 129.24] 096| 13.04] 148] 15.92] 055| 28.411] 8.06[ 092 2583 113.7
10| 0.14] 007] 029 2573] 038 7.61| 052] 797; 042| 33883 8.11[ _0.64] 25.79| 110.1
20s| 006/ 004 017 2406 029 792| 035 813 029| 33.797| 808 0.9, 2581 1133
© 40s| 005 005 007 6991 029 678 034] 690 0.18] 34.663| 8.5/ 0.8/ 2581 110.7
2 60s| 006/ 008 011 354 030 642 036] 6.61) 022| 34813| 8.12] 007/ 2589 1055
3 100s| 0.08| 023 007/ 1.60] 030 608 038 638  0.12| 34.855| 8.14] 0.05/ 26.12] 101.4
[¢) 100D 0.13] 0.2 BDL| 154! 040| 654] 053] 6.66; 0.11| 34853, 8.14, 006/ 2617/ 100.5
300s| 0.02| 0.7/ 001 167 033 6.8/ 035 636 0.12| 34823, 8.18 0.5 26.00; 104.1
300D] 006/ 0.2 004 154 033] 6.10] 039 626 009 34828 8.18  0.03 2601 103.4
600s| 0.02| 009 007] 1.42] 033] 651 035 6677 0.10| 34818 8.19, 0.8 2591 104.0
600D] 008 006 006/ 128 042 629/ 050/ 6.41i 007| 34800/ 820/ 004| 2551| 105.8
0S| 027]__5.41]  0.65] 104.30] 0.31| 7.26] 058 13.02] 0.70] 32.679| 8.01[__1.45] 2631, 1033
1s} 0a7[ 2.6] 0.77] 58.45] 035 7.48 052 10.41] __094] 33920] 820] 037 2629 101.0
10s]  006] 046 2.35| 1641 030 783 036 10.64[ 0.73]| 34.905| 830] 039 2628 98.3
20s| 0.04| 003 034] 845 029 829 033 866 053] 35142] 827 024 2623 964
~ 40s|  0.04 BDOL| 0.07| 1205, 030 854 034 8617 049] 34829/ 808 020, 2620, 933
2 60s| 006] 002| 030| 4.47 030 726 036 758  037| 35059, 803 009 2619/ 924
3 100s] 0.4 041 043] 2.9 036 639 050 723 0.17| 34906 8.06[ 085] 2602, 1012
o) 100d] 003| 035] 009 221 030 6.02] 033 646/ 0.14| 34910| 8.06] 0.09 26.02] 922
3005| 0.04| 047| 009 200f 036] 534| 0.40] 590  0.17| 34930| 803/ 0.05 2556 945
300D] 024] 051 011 220 030] 601| 054 6637 0.19| 34.890| 807,  0.10] 26.06] 928
600s] 0.15| 0.30{ 0.10] 222{ 038 562| 053] 602 030 34844 815 0.09] 2513 103.6
600D|] 006 030/ 0.1 126/ 037 548 043] 589. 0.0 34827/ 8.18 0.06! 2590/ 104.1
0S| 0.10] 0.09] 0.41] 14.03, 028| 649] 038 699/ 040] 34.262] 8.02__ 0.9, 2603, 1038
1s| 004 003 023 1547 026 682 030 708 045 34.193] 803[ 062] 2593 101.3
osl  003| 004 039] 7511 030 693 033 736 038] 34.600] 8.04[  101| 2597 1025
5s] 008 006 039 379 030 640 038 685 030| 34835 806/ 0.13] 2597| 101.5
© 105| 0.14] 003] 008| 386 026/ 581 040/ 592, 022| 34818] 806, _0.18/ 26.01| 1009
5 20s] 009 008 063 3711 046 594] 055 6.65 ~028| 34832{ 805 051] 25931 947
3 s0s] 005/ 032 013 175/ 039 705/ 044 750, 0.17| 34.858{ 8.10; 0.09| 2585 98.7
o) sob| 0.2| 031 019 213] 036 5.9 048] 5691 0.23| 34847 810 0.15 2595 96.1
200s| 008 035 011 1.69 039 587 047 6331 0.18| 34840; 8.12] 006 2593 100.5
200D] 0.14] 039 021] 175/ 037] 534| 051| 594, 0.16| 34.841] 813 005 2592/ 950
500s| 022| 029 030 143 022 628 044/ 687 0.16| 34830 815 004 2589 102.8
so0b] 007] 021] 015 141 033] 562 040/ 598 0.11| 34.826] 8.16] 003] 2594| 100.1
710] 0.40] 0.20] 0.80] 697.50] 150 22.40] 1.90] 23.40 0.177
o 520 0.60| 0.40| 0.80| 720.80i 1.70] 20.20{ 2.30| 21.40 0.160
wels [#9360T] 070 4.00[  090] 759.70[ 1.60] 16.70[  2.30] 21.60 0.175
4937-01]  3.30| 34.40| 2.10| 843.50] 1.70] 2.80] 5.00] 39.30 0.294
P2 ory | 10% | 071 | 036 096 | 12.86 : 0.50 . 0.50 "
= ] 2% 1.43 | 0.64 1.45 | 17.86 | 1.00 1.00
e wer | 10% [ 100 [ 061 129 | 1785 | 125 . 0.90 =
a) 2% 1.78 | 1.07 193 | 25.00 | 2.00 1.75

* Salinity shall not vary more than fen percent form natural or seasonal changes considering hydrologic input and oceanographic conditions.

** Temperature shall not vary by more than one degree C. from ambient conditions.
***oH shall not deviate more than 0.5 units from a value of 8.1.

****Dissolved Oxygen not to be below 75% saturation.




TABLE 2. Water chemistry measurements (nutrient concentrations in ig/L) from five ocean water fransects, two streams and two groundwater wells collected in
the vicinity of the Olowalu Town project on June 11, 2010. Abbreviafions as follows: DFS=distance from shore; S=surface; D=deep; BDL=below detection
fimit. Also shown are the State of Hawaii, Depariment of Health (DOH) "not to exceed more than 10% of the time" and "not to exceed more than 2% of the fime"

water quality standards for open coastal waters under "dry" and "wet" conditions.Boxed values exceed DOH 10% "dry" standards; boxed and shaded values

exceed DOH 10% "wet" standards. For sampling site locafions, see Figure 1.

TRANSECT|  DFS PO,> | NO; | NH* Si TOP | TON TP TN TURB [SALINITY| pH | CHLa | TEMP | O2
SITE {m) o/l) | {ug/L _ug/l) | wo/l) | a/t) | (ug/l) /L /) | (NTY) | (ppt) | (idkunits) | _(ug/L) (deg.C) i % Sat
0S| 17.36 _%117 "ﬁs&;? 8715 33.48] 206.1 lﬁo.g'zt"l 1026]  0./9] 18.942| 7.88] 2.48] 24.79; 101.0
1s| 33.48] 808.6] 183.76] 9956| 40.92| 153.4] 74.40] 1146 1.54| 17.389| 7.81] 5.12] 24.720 101.1
2s|  7.44[ 272.7] 3.36] 5028 38.44, 89.60] 45.88] 365.7] 0.56] 25.669| 8.04] 1.13] 24.59; 1014
55| 4.96] 33.04] 12.33| 2383, 33.48, 132.7| 38.44] 178.1| 0.45 30.874| 8.07[ 051| 24.76; 1008
- 10s| 279 196] 8.68] 730.00 1426 116.11 17.05| 126.7]  0.63]| 33.551 8.06]  2.01] 2490 101.7
2 20s| 155 1.407 028| 360.5| 10.23| 113.5/ 11.78| 115.2| 0.36] 34.238| 8.07[ 0.61] 24.92) 104.2
s 508 217 BDL.  1.12] 161.00 992! 8274/ 12.09| 83.9| 028 34.616| 8.14] 0.14] 26.16; 1052
[¢) 50D| 124 028  1.40[ 1503 9.30; 99.12{ 1054 100.8| 029| 34.620{ 8.14] 036 26.10; 105.7
150S| 1.24. 028  1.68| 184.1 899! 9576/ 10.23| 97.7| 0.42| 34.600| 8.16| 0.07| 25.95, 103.6
150D| 031 042 1.40| 688, 1023] 99.82| 10.54| 101.6| 0.17] 34.787| 8.8/ 005 2597 101.3
400s| 217 056 11.20] 75.6; 13.020 98.56{ 15.19| 110.3] 0.14} 34.811 8.18| 0.07| 26.01; 1029
400D| 0.62; 0.70] 6.02] 57.6; 10.23; 96.18{ 10.85| 102.9| 0.18; 34.787] 8.19] 0.06] 25.88 102.2
0S| 16.12.  5.04| 79.55] 12022 24.80, 131.6] 40.92] 2716.2] 16.90] 18.198[  7.21 1.74] 25.587 109.3
1s| 70.68  5.60[ 52.10] 9065, 18.60, 314.7] 89.28] 372.4] 591| 21.315] __7.59] 1.25] 25.57, 109.7
2s| 3224 952[ 7955| 5111 38.44, 305.8] 70.68] 394.8] 3.79] 28.616] 7.74] 0.35] 25.58] 109.9
55| 17.05] 896[ 3333] 3031 10.85| 124.7] 2790 167.0] 3.88| 32.228| 7.74] 029 2557 1104
o~ 108| 4.65. 154| 20.73] 137.4) 1457 122.6! 19.22| 144.9] 053] 34.707| 8.10[ 099 25.56. 109.0
3 20| 155 098 098] 1200/ 11.16] 1072 12.71| 109.2{ 029 34.690| 8.13] 0.38| 25.56: 108.4
3 50S|  6.200 2.6 294 717 13.02{ 101.5{ 19.22| 107.1| 0.13] 34.801 8.14| 0.05| 26.02! 101.4
¢} 50D| 4.03° 154[__672] 652] 12.40; 1005 16.43| 108.8| 0.16] 34.814| 8.14| 0.13] 26.07! 99.8
200s| 1.24 0700 252| 559; 1023, 104.9! 11.47| 108.1] 0.14] 34.800| 8.17| 0.04] 2599 101.1
200D 124 1.12) 476 500; 1085 96.88{ 12.09| 102.8{ 0.13| 34.813] 8.16| 0.04] 2587, 100.5
500S| 0.93 0.4 042 5117 1116/ 99.82] 12.09| 100.4| 0.1} 34778| 8.19| 003| 2598] 1045
500D] 5.58° 028 392\ 44.4] 13.02] 106.5| 18.60] 110.7| 0.16| 34.780| 8.20] 0.02| 2549 107.0
0S| 21.08] 15.12] 53.22| 4173] 29.76, 142.8| 50.84] 211.1] 055] 26230 7.90] _0.74] 25.80. 1133
1s| 1612 12.88] 27.45| 3632] 29.76] 182.6] 45.88] 222.9] 0.55| 28.411| 8.06] 0.92]| 25.83] 113.7
10s| 4347 098  406] 7230, 11.78] 106.5{ 16.12| 111.6| 0.42| 33.883| 8.11[ 0.64] 25.79: 110.1
20| 186! 056] 2.38| 676.1) 899 110.9; 10.85/ 113.8| 029} 33.797| 808 0.19| 2581 1133
® 405| 155 070 098] 196.4] 899 9492 10.54| 96.6| 0.18] 34.663| 8.15] 0.18| 2581 110.7
3 60s|  1.86. 1.12'  1.54| 995, 930, 89.88] 11.16| 92.5{ 022 34.813| 8.12| 0.07| 25.89; 1055
3 100S| 248 322/ 098/ 450 9.30{ 85.12| 11.78 89.3| 0.12| 34.855| 8.14| 0.05| 26.12{ 1014
0 100D| 4.03; 1.68]  BDL| 43.3] 12.40| 9156 1643| 932| 0.11] 34.853| 8.14| 006 26.17; 100.5
300S| 0.62. 238 0.14] 46.9] 10.23] 86.52| 10.85| 89.0{ 0.12| 34.823| 8.18/ 0.05| 26.00: 104.1
300D| 186 1.8 056 43.3] 1023 85.40] 12.09| 87.6{ 0.09] 34.828| 8.18] 0.03] 26.01; 103.4
600S| 0.62: 1.26: 098] 39.9 10.23; 91.14] 10.85| 93.4] 0.10{ 34.818| 8.19| 0.08 25.91: 104.0
600D| 248 084 084] 360/ 13.02/ 88.06/ 1550/ 89.7] 0.07! 34800/ 8.20| 0.04| 2551 105.8
0S| 837 _7154] 910 2931, ©9.61] 101.6] 17.98] 1823] 070 32.679| 8.01 1.45] 26.317 1033
1s|  5.27[_80.24] 10.78| 1642 10.85] 104.7) 16.12] 145.7] 0.94] 33920 820{ 037 26.29, 101.0
10s|  1.86. 6.44| 3291| 461.17 9.30 109.6{ 11.16| 149.0f 0.73| 34.905| 8.30| 0.39| 26.28/ 983
20| 1.24; 042; 476| 2374 899 116.1] 1023| 121.2[ 053] 35.142| 827/ 024 2623 964
~ 40|  1.24 BDL. 098| 338.6] 930 119.6| 10.54| 120.5] 049| 34.829| 8.08] 020| 2620 933
=2 60S| 1.86, 028 420/ 131.2] 930{ 101.6] 11.16] 106.1] 037| 35.059| 8.03| 009! 2619 924
3 100s| 4.34°  5.74[ 6.02] 75.6; 11.16] 89.46{ 1550{ 101.2| 0.17{ 34.906{ 8.06] 0.85| 26.02; 101.2
0 100d| 0931 490 126 621 9.30| 84.28] 10.23] 90.4| 0.14] 34910 8.06] 0.09| 26.02; 922
300S| 1.24. 658 1.26| 562 11.16| 74.76! 12.40| 82.6{ 0.17 34930 8.03| 0.05 25.56: 945
300D| 744, 7.4 154| 618, 930 84.14| 16.74| 92.8| 0.19] 34890 807/ 0.10] 2606, 928
600S| 4.65 4200 140 62.4) 11.78] 78.68] 16.43| 84.3| 0.30] 34.844| 8.15| 0.09| 25.13] 103.6
600D| 1.86. 420 154| 354] 1147 7672| 13.33| 825] 0.10{ 34.827| 8.18| 0.06] 2590/ 104.1
0S| 3.10 1.26] 5.74] 394.2] 8.68] 90.86| 11.78] ©979| 0.40] 34.262| 8.02] 0.19] 26.037 103.8
1s| 124 042 322| 4347, 806 95.48| 930| 99.1] 045] 34.193| 8.03[ 0.62] 2593: 101.3
2s| 093 056[  546] 211.0f 930/ 97.02] 10.23| 103.0{ 038} 34.600| 804 101] 2597 1025
55| 248  084] 54| 10651 930 89.60! 11.78] 959| 0.30] 34.835| 8.06] 0.13] 2597, 1015
0 10s| 434 042 1.12| 1085 806 81.34] 12.40| 829 022 34818 8.06] 0.18] 26.01! 1009
2 20| 2.79  1.12[ 882| 104.3] 14.26/ 83.16] 17.05{ 93.1{ 028 34.832| 8.05] 051] 2593 947
3 50S| 155  4.48. 182| 492 12.09| 98.70/ 13.64| 105.0{ 0.17| 34.858| 8.10{ 0.09| 25.85, 98.7
0o 50D| 372 434 2.66| 5991 11.16| 72.66| 1488 79.7| 023] 34.847| 810 0.15] 2595 96.
200S| 2.48 490  1.54| 475 12.09| 82.18| 14.57| 88.6] 0.18] 34.840| 8.12| 0.06] 25.93. 1005
200D| 4.341 546 294 4927 11.47] 74.76] 1581 83.2| 0.16] 34.841| 8.13] 0.05] 2592 95.0
5005| 6.82) 4.06' 420 40.2] 682 87.92] 13.64| 962| 0.16] 34.830| 8.15| 004/ 2589 102.8
500D| 2.7, 294  210{ 39.6/ 10.23| 78.68/ 12.40| 83.7| 0.11]| 34.826] 8.16| 0.03| 25.94! 100.1
P 210] 12.40°  2.80. 11.20] 19600, 46.50] 313.6] 58.90] 327.6 0.177 i
RHTECITS 520] 18.60. 5.60 11.20| 20254; 52.70; 282.8{ 71.30j 299.6 0.160
Wells | 493601 21,707 56.007 12.60] 21348] 49.60| 2338| 71.30| 302.4 0.175
4937.01| 1023 481.6 29.40| 23702] 52.70] 39.20| 155.0| 550.2 0.294
7 - T0% | T0.00 . 5.00 30.00 | 180.00 | 0.50 . 0.50 =
P _ 2% | 20.00  9.00 45.00 | 250.00 | 1.00 1.00
5 WET 0% @ 14.00 = 8.50 40.00 |250.00 | 1.25 2 0.90 =
a 2% . 25.00 . 15.00 60.00 | 350.00 | 2.00 1.75

* Salinity shall not vary more than ten percent form natural or seasonal changes considering hydrologic input and oceanographic conditions.

** Temperature shall not vary by more than one degree C. from ambient conditions.

wre

****Dissolved Oxygen not to be below 75% saturation.

pH shall not deviate more than 0.5 units from a value of 8.1.
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FIGURE 2. Plots of dissolved nutrients in surface (52‘
June 11, 2010 as a function of distance from the s

project. For site locations, see Figure 1.
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FIGURE 3. Plots of water chemistry constituents 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 4. Mixing diagram showing concentration of dissolved nutrients from samples collected offshore of the Olowalu Town project on
June 11,2010 as functions of salinity. Conservative mixing lines, constructed by connecting the concentrations in open coastal water with

water from two groundwater wells located upslope of the project site are also shown (red line=well #4936-01; black line=well#4937-01);
blue dashed line is average Olowalu Stream water. For sampling site locations, see Figure 1.
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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 Olowalu, 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

escribed in fext.



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 Pocillopora 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).
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FIGURE 12. Two examples of photoquadrats taken in Zone B (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.
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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.
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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 algae Acanthophora specifera.
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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.
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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.
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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 structure 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 | in Figure 7). Note substantial areas of the reef surface where coral is dead
and covered with a layer of sediment.




3 '
- SRS

FIGURE 28. Partially dead and sediment covered corals at 14-Mile dive site at southern end of Olowalu
(Zone | 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 Montipora sp. with significant portions of the colony dead, likely from

sediment stress.



TABLE 3-1. Locations of calival sites and percent cover of each hottom type at Olowalu, Mau collected on February 27, 2010. Abbreviations for
hottom 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.

27-Feb-2010

CAL/VAL SITE { ONGITUDE LATITUDE CORALiALGAE TURF| SP LS " CCA | TBS ubD INV } RUB

001 -156.61303 20.80673 73 0 0 0 0 1 0 | 25 W} 0 | 0

002 -156.61279 20.80698 60 0 0 0 0 0 13 4] 27 0 0 0

003 | -15661267 2080723 78 0 o | o [ o i o |15 0 7 0 0 0
004 | 15661273 2080738 | 46 . 7 | 0 | 0 | 3 i 0 | 2 0 | 0 o | 0o o
005 | 15661266 20.80756 63 2 0 | ol o6 i o | & 0ol 8 0.0 . 0

006 -156.61257 ' 20.80765 0 0 . 0 0 100 | O 0 0 0 0 0 . 0

072 -156.61233 20.80736 67 4 0 0 ) 0 1 0 0 0 ¢ . 0

073 -156.61232 20.80722 66 1 .0 0 0 0 8 0 25 0 c : 0

074 -156.61232 . 20.80712 3 | 0o . 0 | 0 3.0 | .54 0 1 9 I

075 —156.6123__6__ i _2_9;_8_9__6___%______ ,(L B 70 " WO 0 100 0 0” o ; 0 0 ) 0 i 0

076 | -15661250 | 20.80686 | 92 0 . © 0 0 0 0 0o | 8 0 0 0
077 -156.61253 20.80668 86 0 0 0 0 0 6 ) 8 g 0 ¢ 0

078 -166.61250 20.80648 a3 0 0 0 0 0 5 g 2 ) 0 0

079 -156.61329 20.80459 50 0 0 0 1 0 0 g 0 ] 0 0

080 -156.61328 20.80438 77 4] 0 0 4] 0] 4] ) 0 ] 0 0

B 081 -156.61339 20.80419 77 0 0 0 0 0 0 0 0 0 0 0

- 082 -156.61329 ' 20.80410 0 0 0 | o | 100 0 0 0 0 0 0 0

083 -156.61341  20.80393 75 0 | 0 | 0O 0 0 0 0 0 0 0 0

(84 -156.61342 20.80381 72 1 0 0 0 0 3 0 g 4] 4] 0

(85 -156.61348 20.80375 0 Q0 0 4] 100 0 0 0 1) 4] 1] 0

086 -156.61363 20.80371 85 0 0 4] 0 0 o ! 0 ! 15 4] 0] 0
o087 -156.61373 20.80355 75 0 0 0 |0 0 10 ° 0 . 15 0 0o | 0 | 0
088 -156.61376 20.80335 73 ¢ 0 | o0 0 0 | 3 . 0 0 24 0 | 0 | 0O
089 | -156.61375 20.80316 80 0 0 0 0 0 i 0 19 0 0o | 0 | 0O

090 -156.61388 ~20.80296 73 0 0 0 0 0o | 3 0 24 0 0 0 0

091 -156.61400 20.80275 62 0 0 0 0 0 34 0 4 0 0 0 ]

092 ~-156.61411 20.80257 98 0 0 0 0 0 2 0 0 0 0 4] ]

093 15661425 | 2080237 96 c 0 0 0 0 3 0 1 0 0 0 0

094 -156.61445 | 20.80211 79 0 ¢ 0 | 0 | 0 18 0 | 3 0 0 0 .. 0
_._.095 -156.61456 | 20.80189 | 87 ' 0 0 | O 0 0 6 .. 0 i 7 | 0 0 | 0 : 0
096 15661468 | 2080166 73 O O 0o | o 27 0 . 0 | 0 o | 0 . 0

097 -156.63218 20.82222 22 o . 0 0 4 0 0 ) 0 0

098 -156.83215 20.82204 34 0 ] 0 7 1 ] 0 0 0

099 -156.63195 20.82202 29 0 0 0 0 0 0 0 0 0
100 15663192 2082216 . 23 | 0 . 0 | O | O 0 o o o .o
168 | 15660966 . 2080760 55 . 0 | 0 | o 1 O 38 0 0 | o . o
169 | 15660964 2080785 _ 72 0 . 0 | 0 i © 12 0 0 o |.o o
170 | -156.60951 2080796 ; 48 0 O | O | O 3 0. o0 | o | o |

171 ] -156.60942 20.80777 ' G 0 0 0] 10 o ! o 0 0 | 0




TABLE 3-1. continued

CALVAL SITE | LONGITUDE LATITUDE [CORAL ALGAE SP [SAND| LS | DC : CCA | TBS | TBM . MUD | INV | RUB
172 15660968 20.80735 67 © 0 0 0 @ 0 18 0 15 0 @ 0 0 0
o\ 1 -156.60068 | 2080674 . 84 : O o | 1t 1. 0 14 0 1 0 0 0 0
174 -156.60979 | 2080635 : 58 | 0 0 | 2 o | 40 0 ol o o | o | o
Vs | 15660976 | 2080604 & 84 | O 0 o o 3 0 13 ] 06 o | o 0
176 | -156.60980 2080614 - 8 : O 0 1 0 o 3 0 i 9 | o 0o | o] o]
177 -156.60972 20.80568 0 0 0 100 0 0 0 0 0 0 0 0
178 -156.60981 20.80589 9 | 0 0 0 0 1 0 9 0 0 0 0
964 -156.62044 20.80471 83 | 0 0 0 0 0 0 0 17 0 0 0
965 ~ -156.62041 20.80485 32 0 0 | 1 . 0 | 2 79 0 | e5 0o | o© 0
966 -156.62042 | 20.80522 42 0 ‘0| 0 0 2 6 | 0o | s , 0 | o | 0o
967 -156.62046 20.80532 4 : 0O 0 0 0 2 0 0 54 1 0 ;0 | 0
968 -156.62046 20.80535 83 0 0 0 0 3 0 14 0 0 0 0
969 -156.62007 20.80488 B9 0 0 0 0 0 0 0 31 0 0 0
970 -156.61996 20.80471 57 0 0 0 0 3 3 0 37 0 0 0
971 -156.61990 20.80448 5 0 0 92 0 0 0 3 0 0 0 0
972 -156.61988 : 20.80434 . 0 0 0 79 ) 0 0 21 0 0 0 0
973 | 15661999 2080420 : 60 | O 0 2 0 4 0 3 | 0 0 0 0
974 -156.62007 : 2080398 | 94 | 0 4.9 0 0 2 0 4 0 0 0 0
975 -156.62021 20.80380 0 . O 0 93 0 0 0 7 0 0 0 0
976 -156.62026 20.80351 98 . 0O 0 0 | 0 2 0 0 0 0 0 0
977 -156.62041 20.80360 95 1 0 0 0 : O 5 0 0 0 0 0 0
978 15662045 | 20.80374 0 0 0 100 © 0 0 0 0 | o o0 0 0
979 -156.62054 | 20.80382 98 0 0 0 0 1 0 1 1 o o 0 0
980 -156.62075 20.80404 88 | O 0 0 0 12 0 0 0 0 0 0
981 -156.62070 20.80430 83 0 0 0 0 9 0 0 8 0 0 0
982 -156.62062 20.80451 80 0 0 5 0 3 0 12 0 0 0 0
983 -156.62052 20.80461 27 0 0 29 0 0 0 44 0 0 0 0
984 | -156.62046 20.80477 65 0 0 0 0 0 0 0 [ 3 | 0 0 0
985  -156.61847 20.80439 0 0 0 46 0 0 0 54 c , 0 0 0
15661838 20.80430 47 | 0 0 2 0 | 16 0 35 0 0 0 0
-156.61830 2080426 . 28 | O 0 0 0 | 17 0 55 0 0 o 0
-156.61832 20.80404 2 0 0 8 0 0 0 90 0 0 0 0
-156.61834 20.80381 24 0 0 0 0 29 0 0 47 0 0 0
-156.61839 = 20.80355 62 0 0 0 0 g 0 0 29 0 0 0
_-156.61856  20.80327 w6 0 0 0 | 8 0 9 0 0O 0 o
| 15661867 _  20.80302 2 .0 c | 1t - 0 | 7 0 20 | 0 0 | 0 | O
15661862 | 2080279 | 84 | 0 6 | ¢ .. 0 | 8 0 8 |0 j 0 | 0O [
-156.61877 2080279 : 0 | © 0 100 = 0 0 0 0 0 i 0 0 0
-156.61883 20.80297 84 ¢ 0 0 0 . 0 6 0 10 0 i 0 0 0
-156.61880 20.80315 66 0 0 o 0 14 0 0 20 0 0 0
997 .-156.61872 . 2080336 | 49 = 0 0 | 6 o0 =21 o0 O | 30 0 | 0 | O
998 -156,61847 2080393 , 65 ' O o | o0 0 | 2 i 0 .0 3 0| 0 | 0
999 15661841 :  20.80418 46 0 0 0 0 11 0 43 0 0 0 0




TABLE 3-2. Locations of calfval 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.

5-Nov-2010

CALVAL SITE DATE | LONGITUDE LATITUDE __ CORAL | ALGAE | TURF | SP SAND [ LS | DC | CCA  TBS | TBM . MUD | INV | RU

L5600 j_20101105 ; -156.63098 2081851 ' 22 | 1 % _ + 0 3 | 0 1 3 0 ;24 | 0 ¢ 0 0
- 20101105 . -156.63088 2081845 0 | 0 0 0 100 0 0 0 0 | a i o 0 0
20101105 -156.63077 2081856 - 17 1 20 " o 0 1 0 |45 ] 0 . 0 | 0 o
263 _ 20101105 15663072, 2081884 0 | O | O . O 0 - o (o] 6 | o0 0 .0

| se4 | 20101105 | -156.63072 . 2081879 | 306 | 1 16 0 | 17 | 1 4 | 0 M | o 0o | o 0

565 20101105 15663091 | 20.81873 | 38 2 g 8 0 14 0 29 o o 0 0

566 20101105 -156.63095 | 20.81863 | 0 0 0 100 0 0 0 0 0 . 0 0 0

567 [ 20101105 -156.63055 2081564 | 33 0 0 3 [+ 3 0 0 61 : O 0 0

568 20101105 -156.63062 20.81555 | 0 0 0 ! o9 0 0 0 1 0 | 0 0 0

569 20101105 |  -156.63067 20.81544 ! 0 0 0 100 0 0 0 0 0 o 0 ]

570 20101105 |  -156.63056 20.81536 - 39 2 1 3 0 4 1 50 0 0 0 0

571 20101105 :  -156.63040 20.81539 | 37 5 0 2 0 6 0 0 50 0 [} 0

572 20101105 -156.63046 20.81555 53 0 0 0 13 0 0 31 o 0 0

573 20101105 -156.63035 20.81568 52 0 0 0 ; 9 0 0 38 0 0 0

574 20101105 -156.63031 20.81581 58 0 0 0 | 13 0 0 28 0 0 0

575 20101105 -156,63027 20.81592 29 5 0 0 4 0 48 0 0 0 0

576 20101105 | -156.63045 20.81605 25 2 0 0 2 0 63 | 6 o0 | o 0

577 20101108 -156.63063 2081585 : 44 1 0 0o | 8 ) 45 0 0 | a 0

578 | 20101105 -156.62830 20.81189 8 o 0 0 0 0 0 83 0 0 0
579 20101105 -156.62828 20.81200 18 o | o i o 0 0 0 81 0 | o i o
580 20101105 | -156.62820 !  20.81215 17 o | o 0 8 0 0 75 0o | o 1o |

581 20101105 |  -156.62832 | 20.81226 24 i) 0 ; 0 3 0 0 73 0 0 o
o....582 | 20101105 | -156.62854 | 20.81220 24 1 o 0 2 0 0 71 L L

583 20101105 -156.62869 2081210 | 0 1 0o 0 0 | o o | 73 w0 ] o | o
' 584 20101105 -156.62847 2081208 : 27 0 o o 0 4 0 0 67 ! 0 | o | o |

585 . 20101108 -156.62848 | 20.81195 | 33 1 | o0 | ‘ 0 | 6 0 0 [ 86 o | o | o

587 20101105 |  -156.62674 20.81066 23 0 o 0 0 0 0 | o | 78] 0 | 0

588 | 20101105 -156.62674 20.81077_ 27 0 o 0 | 7 0 0 0 | 65 | 0 0

589 20101105 -156.62673 20.81075 29 0 0 | o i 7 0 0 0 64 0 o

590 20101105 -156.62379 20.80650 0 67 0 0 0 0 0 0 0

591 20101105 -156.62369 20.80653 0 3 0 10 4 0 0 0 0

592 20101105 -156.62365 20.80646 0 39 0 0 0 D 0 g 0

593 20101105 -156.62353 20.80643 0 7 0 7 0 0 0 0 0

504 20101105 -156.62347 20.80666 0 40 4 7 0 0 0 1 0

595 20101105 -156.62355 20.80680 0 0 1 3 0 0 o 1 0

506 20101105 -156.62371 20.80674 0 2 1 5 0 0 0 0 0

597 20101105 -156.62383 20.80681 0 [i] 0 7 0 0 0 0 0

598 20101105 -156.62395 |  20.80689 0 0 0 2 0 0 0 1 0




TABLE 3-2. continued.
CAL/NVAL SITE DATE | LONGITUDE LATITUDE | CORAL | ALGAE | TURF

TSP | SAND | LS  DC | CCA  TBS | TBM | MUD | INV ; RUB
599 20101105 . -156.62394 2080701 | 63 | 0O 0 0 0 0 . 3 | 0 | 0 34 0 0 o
600 20101105 ;| -156.62381 2080685 10 | o | o0 0 20 | o o | o : 13 | 87 o o 0
601 | 20101105 | -156.62174 2080521 60 | 0 | @ 0 0o .o 8l o j o l23l o} o. o
602 . 20101105 | -156.62158 ; 2080521 . 60 | @ 15 | 0 0 0 0| 0 0 15 | 0 0 0
603 . 20101105 2080834 | 73 | 0 { 8 - 0 5 0 .. 4 ] o o 10 0 | 0 o0
. 604 20101105 2080549 = 68 | O 6 0 3 0 . 9] 8 i 4] 0o o 0 0
805 | 20101105 2080575 61 | 0 | 0 : @ 0 0 2 ¢ 1 0 37 o | 0 | 0 |
806 | 20101105 -156.62196 2080571 . 64 | o | 3 ;6 | o | @ .9 | 0 i 0 24 0 | 0 | 0
807 20101105 -156.62208 20.80555 & 68 0 4 0 0 0 0 0 0 28 0 0 | 0
608 I 20101105 -156.62222 2080542 O 0 14 1 0 85 0 1 0 0 0 0 0 0
609 I 20101105 15662228 | 20.80514 0 0 6 | 0 | o4 0 0 0 0 0 0 0 0
610 20101105 156.62217 ©  20.80502 74 0 0 | 0 0 0 . 11 0 0 15 0 0 0
611 20101105 15662204 20.80512 73 0 0 0 0 0 13 0 0 14 0 0 0
612 20101105 -156.62193 20.80506 D 1 1 0 88 0 | o 0 10 0 0 0 0
813 20101105 15662183 20.80501 53 2 31 0 0 0 | 14 0 ' O g 0 0 0
614 20101105 -156.62177 20.80510 63 0 0 1) Q g ¢ 3 0o @ 2 32 1] a 0
615 20101105 -166.62160 2080510 ¢ 0 0 0 0 100 0 0 0 0 0 0 a 0
616 20101105 -156.62153 20.80528 71 0 0 0 i 0 3 0 0 26 0 0 0
20101105 _156.61990 20.80406 58 6 0 0 8 0 0o 0 36 a 0 0 0
20101105 -156.61984 | 20.80395 57 3 | 4 0 0 0 . &8 | o[ 18] o 0 0 o
20101105 -156.61975 20.80378 59 8 15 0 0 0o | 8 i a4 i 0 Q ¢ | o i o
20101106 15B.61968 20.80390 1 o 0 0 98 o o] o 1 0 e | o o
20101105 -156.61960 2080410 | 5B 2 | 3 T o 0 0 11 0o | o 1 0 0 i o
622 20101105 -156.61961 20.80430 55 3 3 | 0 1 0 . 8 0 | o 0 0 0 o |
6253 20101105 __A-156.61972 2080430 0 1) 8] 0 55 0 19 a | 45 0 D 0 a
[ e2a 20101105 -156.61980 20.80439 0 0 0 0 82 0o 1 0 0 18 | o 0 a 0 |
625 20101105 156.62003 2080431 | 60 2 28 0 0 0 1 10 0 . 0o | o 0 0 o
626 20101105 _156.62016 20.80422 73 0 17 0 2 0 3 0 5 0 0 g o




TABLE 3-3. Locations of callval sites and percent cover of each beottom type at Olowalu, Mau collected on April 2, 2011. Abhreviations 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.

2-Apr-2011

CAL/VAL SITE DATE LONGITUDE | LATITUDE .CORAL! ALGAE|TURF] SP SAND LS . DC | CCA| TBS TBM . MUD | INV | RUB

.. .83 | 20110402 | -156.62277 | 2080894 . 83 | G | 0 j 0 : 22 : 8 | 0 | @ | 7 ! 0 ' O | O 0

064 20110402 -156.62274 20.80890 . 65 0 0 0 0 15 0 0 20 0 o 0 0

086 | 20110402 | -156.62288 | 2080863 : 23 : O 0 . ¢ 0 33 1.0 O | 1w . 0 ' 0 1 0 27

087 20110402 -156.62298 2080846 | 38 | O 0 0 7 13 1 0 0 2 0 0 | o | 40

068 | 20110402 | -156.62256 | 20.80836 | 72 | 0 | 0 | 0 | 3 23 | .0 0 1.2 .. 0 :.0 LU

069 20110402 -156.62247 20.80814 47 110 0 0 15 | 25 0 0 0 o | o 0 3

070 20110402 -156.62220 20.80765 58 | 2 0 0 2 31 0 0 7 0 0 0 0

o072 20110402 |  -156.62145 20.80750 | 30 2 0 0 33 | 17 0 0 1 0 | o [ o 17
073 20110402 -156.62132 20.80793 4 8 0 0 10 | 22 0 0 13 0 o 0 3 |
(074 | 20110402 |  -156.62123 2080831 | 66 . 8 0 0 .2 16 0 o | 7 . 0,0 | O 0 |

075 20110402 -156.62111 2080859 | 0 10 0 0 57 0 0 0 0 0 0 0 33

__ 076 | 20110402 | -15662002 | 2080888 O : 3 0 0 47 .0 0 o | 0 0 | 0O 0 50

077 20110402 -156.62036 20.80859 36 40 0 0 9 7 0 0 8 0 0 0 0

078 20110402 -156.62021 20.80836 53 42 0 0 0 2 0 0 3 0 0 0 0
078 | 20110402 | -166.62013 2080810 | 8 ! 92 0 ¢ .90 . .0 0 0 | 0 [ 0 0 Y 9.

080 20110402 -156.62005 20.80787 36 47 0 0 1 0 0 0 16 0 0 0 0

081 | 20110402 | -156.62021 | 20.80761 55 13 | o 0 7 0 | 0 0 25 0 0 | 0 0 0

083 20110402 -156.62024 20.80760 59 . 9 0 0 3 0 0 0 29 | 0 0 0 0

084 20110402 | -156,61375 2080969 | 0 | 0O 0 0 72 | 0 | 0 0] o o o0 0 28

085 20110402 -156.61460 20.80881 | 30 0 0 0 70 0 0 0 0 . 0 lo 0 0

.08 20110402 | -156.61610 2080758 | 25 | O ¢ 0 | 4 |0 [ O o | 8 ;. 0 . 0 0 20

087 | 20110402 | 15661644 | 2080721 . 11 . 0O 0 | 0 | 35 | 13 0 0 | 36 1 0 0 | 0 5

088 20110402 -156.61744 2080696 | 11 29 0 o | 8 8 0 0 a4 1 0 0 [ 0 0

089 20110402 | -156.61802 20.80710 | 29 18 0 0 0 0 0 0 | 53, 0 | 0 0 0

090 20110402 -156.61922 20.80734 | 23 31 0 0 26 2 0 0 18 0 0 0 0

I 20110402 | -156.61898 2080718 16 . 27 | @ 0 37 0 0 0o [ 12 0 0 0 8

092 | 20110402 -156.61852 2080704 | 0 . 70 0 0 26 0 0 0 0 0 0 0 4

093 20110402 | -156.61808 2080701 ' 63 . 0 0 0 | 0 0 0 0 | 37 0 0 | 0 0

094 20110402 | -15661763 | 2080694 . 16 O | O | O , 4 | O | O | O | 8 . 0 . 0 0 | O

095 | 20110402 -156.61684 2080722 | 1 . T 0 0 | 9 o0 0 0 19 0 . 0 0 0

i 096 20110402 | -156.61471 | 2080859 . 16 - 2 | O | O 0 , 0 i 0 | 0 82 ;. 0 | 0 0 0

098 20110402 -156.60805 2080857 ' 67 0 0 0 0 . 0 0 0 33 . 0 . 0 ' 0 0
098 20110402 | -156.60783 | 2080872 - 60 8 | o0 | O . 0 : 0 . 0 | O 32 .0 ;.0 1.0 1.0

100 | 20110402 -156.60707 2080889 44 3 0 0 0 . 0 0 0 53 0 : 0 . 0 0




TABLE 34. Locations of calfval 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.

12-Jun-2011
CAL/VAL SITE DATE LONGITUDE LATITUDE %CORAL} ALGAE! TURF| SP SAND LS DC CCA | TBS | TBM | MUD . INV | RUB
180 20110612 | 15663019 | 2081886 . 30 0 | 0 | ©0 0 13 0 | ©0 | 5 | 0 . 0 , 0 | 7
181 20110612 -156.62969 20.81761 : 3 ‘ 9 0 0 8 2 0 0 80 0 ¢ 0 0
183 | 20110612 | 15662642 | 2081511 46 | 0 | ©0 | 0 0 10 0 | o0 | 4 ] 0 0 0 | 0
184 20110812 -156.62820 20.81373 3 0 0 0 2 0 0 0 95 0 c .0 0
185 | 20110612 | 15662801 | 2081330 | 16 0 | 0 | 0 ©0 | 6 | 0 [ 0 | 78 | 0 I 0 I 0 | 0 |
186 20110612 -156.62721 20.81164 47 | 0 0 0 I 0 5 0 0 48 0 0 0 0
187 20110612 -156.62627 20.81123 27 | 0 0 0 1 0 5 0 0 58 0 0 0 10
188 | 20110672 | 15662592 | 20.81021 6 o |0 [ o s 10 0 [ 0|3 0l 0o 0 | 0|
190 20110612 -156.62685 20.80929 10 0 0 0 50 0 0 0 0 0 0O 0 40
191 20110612 | 16662442 | 2080942 | 6 6 | 0 [0 o 150 [0 |23 0 i 0 0 |50
192 20110612 -156.62424 20.80957 0 60 0 0 0 15 0 0 5 0 o 0 20
EE 20110612 | -156.62494 20.80941 46 o | o | o 0 151 0 0 [ 39 o 0 o 0
194 20110612 -1566.62284 20.80546 40 0 0 0 40 0 0 0 0 0 0 r 0 20
196 20110612 -156.62195 20.80633 27 0 0 0 0 0 0 0 48 0 c i 0 25
197 | 2010812 | -156.61879 | 20.80548 3 | 0 | © 0 E 0 0 | 60 | O 0 ' 0 | 0
198 20110612 -156.61658 20.80532 57 0 0 0 0 25 o 0 18 0 o 0 0
199 20110612 -156.61534 |  20.80677 65 6 | © 0 0 | 5 0 0 24 0 0 | 0 0
200 201106812 -156.63267 20.81577 ¢ 0 0 0 60 0 0 0 40 0 0 1 0 0
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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 cal/val data (bottom).
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FIGURE 31. Satellite image showing algal cover at Olowalu with cal/val sites color-coded to indicate
intensity of cover (top). Map of algal cover created from cal/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 cal/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%.

ACTUAL CLASSES
= & a R &
o Vi Vi Vi Vi Vi R
! 5 T ° T T A
: 5 S 3 3 3 5
o o o o o
Laguad ™ LO M~
coral = 0 98.0 1.6 1.1 0.8 0.4 0.9 2.9
0 < coral < 10 0.3 91.0 3.5 1.5 1.4 0.5 2.0
0
£ |10 < coral < 30 1.1 3.6/ 882 8.0 3.7 0.9 0.6
w)
% 2 (30 < coral = 50 0.1 1.3 2.9 77.8 4.4 3.0 1.5
L
2 O 150 < coral = 70 0.1 1.2 2.9 7.0, 746 11.7 6.4
70 < coral = 90 0.3 0.8 1.1 4.8 13.1 78.6 16.6
coral > 90 0.1 0.4 0.3 0.2 2.4 4.5 70.0




TABLE 5. Total area cover (in 1O3m2) of classes of coral, algae, sand and mud (including turf-
bound sediment) in Olowalu map area.

COVER CLASS | CORAL ALGAE SAND MUD/SEDIMENT

x=0 317 1,107 845 348
0<x=<10 235 390 400 250

10<xs30 476 153 136 449

30<x=50 | 234 53 159 385
50 < x < 70 257 | 78 36 160
70 < x = 90 226 50 183
x > 90 51 9 171 23
TOTAL % COVER 37.6 8.3 21.2 32.9




TABLE 6-a. Reef fish abundance in Zone A (See Figure 7) off Olowalu, Site ID
corresponds to cal/val site designation shown in Table 3.

ZONE A
Site ID 564 576 100
Depth (1) 16 18 21
Sample Date:
FAMILY

Species
CIRRHITIDAE

Paracirrhites arcatus ) 2 2 1
| P. forsteri ]

Cirrhitus pinnulatus 1
MULLIDAE
| Parupeneus multifasciatus 3 1

Mulloidichthys flavolineatus
CHAETODONTIDAE

Chaetodon ornitissimus 1 2

C. lunvla 1
POMACENTRIDAE

Chromis vanderbilti 76 | 33 | 5

C. hanui o

C. agilis

Stegastes fasciolatus 5 2
| Plectroglyphidodon johnstonianus 3 5 ]

P. imparipennis
LABRIDAE

Gomphosus varius 4

Thalassoma duperrey
Halichoeres ornatissimus
Stethojulis balteata
Pseudocheilinus octotaenia
P. evanidus 1
ACANTHURIDAE
Acanthurus olivaceus
A. nigrofuscus 3 27 9
A. dussumieri 1
Naso lituratus 1
BALISTIDAE
Sufflamen bursa
S. psittacus 10
Melichthys niger 3 2 |
M. vidua 3
Rhinecanthus rectangulus 3 4
TETRADONTIDAE
Canthigaster jactator I 3 [ 2 | 5
SERRANIDAE
Cephalopholis argus | 1 | I
MONCANTHIDAE
Cantherhines dumerilii I I 1 ]
AULOSTOMIDAE
Avulostomus chinensis I | 1
NUMBER SPECIES 13 20 15
NUMBER INDIVIDUALS 113 148 45 |

N A0
N

I
w




TABLE 6-b. Reef fish abundance in Zone F (See Figure 7) off Olowalu. Site ID
corresponds to cal/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: 472/10 | 472710 1 4727171 | 4/2/11 | 4/2/11
FAMILY
Species

CIRRHITIDAE
Cirrhitichthys fasciatus | ] 1 | | l
MULLIDAE

Parupeneus multifasciatus 4 1

Mulloidichthys flavolineatus 60

CHAETODONTIDAE

Chaetodon ornitissimus 2

C. auriga 1 1

C. lunula 1
POMACENTRIDAE
Abudefduf abdominalis 2 7 61 11

~ Stegastes fasciolatus 1 1 N 1
P. )'m'poripennis ]

LABRIDAE

 Gomphosus varius ] 2 4

| Thalassoma duperrey 2 6 2 8 |
Halichoeres ornatissimus 3 2

Labroides phthirophagus 3

o)
N

Stethojulis balteata 1 2 4 1
ACANTHURIDAE
Acanthurus nigrofuscus 10 13 13

A. triostegus - , 3 [ o
Naso unicornis 3

Ctenochaetus strigosus 1
BALISTIDAE

Melichthys niger ‘ . R R B
Rhinecanthus rectangulus 1
TETRADONTIDAE
Canthigaster jactator | | 1
C. amboinensis

Ostracion meleagris

Arothron meleagris
SCARIDAE
Scarus psittacus 31 13 8 2

Chlorurus sordidus 4 3
ZANCLIDAE

Zanclus cornutus | I | ] | |
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

P. forsteri

MULLIDAE

Parupeneus multifasciatus

Mulloidichthys flavolineatus

30

CHAETODONTIDAE

F Chaetodon ornitissimus

_.C. auriga

C. lunula

C. unimaculatus

C. quadrimaculatus

— iR

Forcipiger flavissimus

POMACENTRIDAE

Chromis vanderbilti

300

60

40

25

C. hanui

C. agilis

Stegastes fasciolatus

17

| Plectroglyphidodon johnstonianus

P. imparipennis

LABRIDAE

Coris gaimard

Gomphosus varius

Thalassoma duperrey

25

w

T. ballievi

Halichoeres ornatissimus

N

Labroides phthirophagus

—a— i

Stethojulis balteata

NN

Pseudocheilinus octotaenia

P. evanidus

_Macropharyngodon geoffroy

B Anampses chrysocephalus

ACANTHURIDAE

Acanthurus olivaceus
B achilles

nigrofuscus

28

25

30

25

leucopareius

blochii

dussumieri
triostegus

Z|P P> > >

olivaceus

Naso lituratus

N. unicornis

N. brevirostris

Ctenochaetus strigosus

Zebrasoma flavescens

8]

BALISTIDAE

Sufflamen bursa

S. psittacus

Melichthys niger

M. vidua

— oo

N

Rhinecanthus rectangulus

=W N

TETRADONTIDAE

Canthigaster jactator

Arothron hispidus

SCARIDAE

Scarus rubroviolaceus

S. psittacus

20

Chlorurus sordidus

12

C. perspicillatus

BLENNIIDAE

Cirripectes vanderbilti

HOLOCENTRIDAE

Sargocentron esifer

NUMBER SPECIES

18

30

17

23

1

24

22

19

[INUMBER INDIVIDUALS

471

12

188

54

152

145

123




APPENDIX A.

Photoquadrats

ASSESSMENT OF MARINE WATER CHEMISTRY AND BIOTIC
COMMUNITY STRUCTURE IN THE VICINITY OF THE OLOWALU
TOWN MASTER PLAN, OLOWALU, MAUI, HAWAII

July 2011
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Olowalu Town Project Sites 564 and 565
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