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pressing need for an economy less reliant on fossil fuels and more attuned to critical environmental
challenges such as climate change, habitat loss, and water quality and scarcity issues, the
Sustainable Sites Initiative hopes to encourage the land design, development, and management
industries to engage in this valuation, so that built landscapes will support natural ecological
functions throughout the life cycle of each site.

Describing sustainable practices

Among the first tasks of the Technical Subcommittees during the past year (see Chapter 4) was
identifying the specific and measurable criteria a site would need to meet in order to be considered
“sustainable.” The subcommittees deemed it essential to acknowledge that different regions of the
country will have different requirements, and to develop performance benchmarks that would shift
the market toward sustainability while remaining practical and achievable. The subcommittees also
took human health and well-being into account as they developed the measures of sustainability
because healthy ecosystems are the source of the many less tangible benefits that humans derive
from a relationship with nature. Throughout, the goal was to identify criteria based on performance
outcomes rather than prescriptive measures, to encourage innovation, inspire a change in thinking,
and provide flexibility.

Next steps

The intents and concepts underlying the guidelines presented in Chapter 5 can be applied right
away to support new sustainable practices wherever possible—with the understanding that the
benchmarks today are still a work in progress. Public comment and suggestions for improvement
will be taken into account for the version to be published in 2009. By 2012, the Initiative expects
to have three stand-alone documents that will also supplement existing green building standards and
rating systems:

Sustainable Sites Initiative Guidelines and Performance Benchmarks 2009: A compilation of
current research, technology, and practices to provide technical guidance and performance
benchmarks for sustainable land development and management practices

Sustainable Sites Initiative Rating System (target publication date 2011): Sustainable
landscape performance benchmarks with weighted credits and a recognition system

Sustainable Sites Initiative Reference Guide (target publication date 2012): A user guide
containing information from pilot projects that will explain credit requirements and provide
resources to aid in creative problem solving.

Many local and regional efforts now provide guidelines for improved land development and
management practices, and the Initiative is interested in information sharing and partnering on these
efforts. The more site designers put sustainable land practices to work, the greater the possibility of
creating a profound change in society’s approach to stewardship of the land. Market transformation
accelerates as more examples of sustainable land practices occur—realizing the benefits of healthy
communities, economic prosperity, and functioning ecosystems.












THE BIG PICTURE

The guidelines and benchmarks presented

for review in Chapter 5 can be thought of as
incremental steps to help guide traditional land
development and management practices toward
sustainability. However, it is important to
recognize that these credits are not all-inclusive
and they are not perfect—they will continue to
be re-evaluated and improved as time goes on.
Rather than “chasing” individual credits, the
Sustainable Sites Initiative encourages site
designers to adopt a big-picture approach,

one that allows natural and built systems to
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work together to improve the long-term health
of the environment and of socially and
economically viable human communities.

One example of how sustainable practices

can be put into operation right now is the

High Point community in Seattle, Washington,
which has reconnected an isolated 1940s-era
neighborhood to the larger community even as
it has protected and restored one of the city’s
existing urban salmon-bearing streams. A brief
overview of the project may be seen on the
following page.
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HIGH POINT:
Restoring Habitat in an Urban Neighborhood

Seattle’s High Point project combines ecological and social goals to
transform an isolated and distressed 34-block residential neighborhood into
a vibrant, sustainable community. The redevelopment is in the Longfellow
Creek watershed, one of four urban salmon-bearing streams remaining in
the city. Seattle Public Utilities realized that the redevelopment of the
1940s-era site provided the potential to mitigate a significant area of

contaminated urban runoff.

SIZE/TYPE OF PROJECT
120 acres /residential greyfield redevelopment

SITE CONTEXT

Seattle is in the Central Puget Lowland (or Puget trough)
ecoregion. lts mild climate is classified as marine west
coast, with dry summers and cool wet weather the rest
of the year.

ISSUES/CONSTRAINTS OF THE SITE

e The site topography slopes to the northeast with an
elevation change of more than 170 feet in approximately
1 mile. The developed area drains to a single discharge
point that is piped to Longfellow Creek.

* Residents did not want the stigma of “public housing”
to continue in the new development. Connectivity to
surrounding neighborhood was important.

FEATURED SUSTAINABLE PRACTICES
Stormwater management and protection of watershed
and habitat: Natural riparian corridors are an integral part
of Seattle’s drainage system, with more than 20 percent of
the city’s runoff flowing into local creeks. The project team
focused on restoring and protecting the salmon habitat
with systems to preserve and clean the watershed.
Although the site is a greyfield developed in the 1940s,
the design should allow the site to process stormwater as
effectively as the pastures presumed to exist prior to the
original development.
* Roof runoff is directed to splashblocks that drain
to furrows, dispersion trenches, raingardens, and
pervious pavements.
e Stormwater that does not infiltrate on housing sites
is directed to a 22,000-foot system in which swales
constructed with gravel and compost are graded with
periodic berms to allow water to pond and filter into
the soil.
¢ Overflow from the system during extraordinary storm
events is piped to a single stormwater pond for
detention.

Native and adapted vegetation: Native and adapted
plants were used to reflect the local ecosystem and
to minimize maintenance needs. More than 80,000
ground covers are planted in the streetscape, and the

Stormwater management using native vegetation

Safety in a neighborhood pocket park

addition of more than 3,000 trees effectively tripled the
number of trees on the site. Swale plantings vary to
create an interesting year-round experience for residents.

Irrigation efficiency: Native, drought-tolerant, and
site-suitable plants were used to minimize the need for
irrigation and pesticides. Amended soils improve water
retention, while a computerized irrigation management
system adjusts water supply based on plant needs, solar
orientation, and local weather information.

CONSTRUCTION COSTS

Complete project costs are not available.
For specific cost-saving aspects of the plan,
see www.sustainablesites.org/cases/.

MONITORING

Flow rate monitoring has begun but results were not
yet available at time of publication. The Phase | area
of the project did manage two 100-year storm events
in the 2006-2007 season without flooding.

LESSONS LEARNED

* Working with permitting agencies, interdisciplinary
planning, collaboration, contractor education, public
communication, and community celebrations were
key to the project’s success.

* Protection of natural drainage system during
construction needs to be emphasized for the
contractor, as the whole system needs to be
functioning successfully prior to issuance of the
certificate of occupancy. This requirement has
schedule implications for the contractor who must
plan ahead.
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More project details: http://www.sustainablesites.org/cases/
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ECOSYSTEM SERVICES MATRIX

|
[

Credits or prerequisites that may
achieve the selected ecosystem service

Credits or prerequisites that have little or no
chance of achieving the selected ecosystem service

PREREQUISITES AND CREDITS

5 SITE DESIGN—MATERIALS SELECTION

Reuse/recycle existing materials and support sustainable production practices
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GLOBAL CLIMATE REGULATION

LOCAL CLIMATE REGULATION

AIR AND WATER CLEANSING

WATER SUPPLY AND REGULATION

EROSION AND SEDIMENT CONTROL
HAZARD MITIGATION

POLLINATION

HABITAT FUNCTIONS

WASTE DECOMPOSITION AND TREATMENT
HUMAN HEALTH AND WELL-BEING BENEFITS
FOOD AND RENEWABLE NON-FOOD PRODUCTS
CULTURAL BENEFITS

5.1 Prerequisite Eliminate use of lumber from threatened tree species
5.2 Credit Support sustainable practices in plant production
5.3 Credit iSupport §ust0|ncble practices
in materials manufacturing
5.4 Credit Reuse on-site structur:e.s, hardscape,
and landscape amenities
5.5 Credit Use salvaged and recycled content materials
5.6 Credit Use certified wood
5.7 Credit Use products designed for reuse and recycling
. Use adhesives, sealants, paints, and coatings
5.8 Credit / ! ¢
redt with reduced VOC emissions
5.9 Credit Conduct a life cycle assessment

6 CONSTRUCTION

Minimize effects of construction-related activities

6.1 Prerequisite Create a soils management plan

6.2 Prerequisite Restore soils disturbed during construction

6.3 Credit Achieve a carbon-neutral site
6.5 Credit Control and retain construction pollutants
6.6 Craaht Use excess vegetation, rocks, and

soil generated during construction

7 OPERATIONS AND MAINTENANCE
Maintain the site for long-term sustainability

7.1 Prerequisite Plan for sustainable landscape maintenance
7.2 Credit Minimize exposure to localized air pollutants
7.3 Credit Recycle organic moﬂer'generated during

site operations and maintenance
7.4 Credit Provide for storage and collection of recyclables
7.5 Credit Use renewable sources for site outdoor electricity




DRAFT PREREQUISITES AND CREDITS

1 SITE SELECTION
Select locations to preserve existing resources and repair damaged systems

1.1 Prerequisite Preserve threatened or endangered species habitat 43
1.2 Prerequisite Protect and restore floodplain functions of riparian and coastal zones 44
1.3 Prerequisite Limit disturbance of prime farmland soils, unique soils,

and soils of statewide importance 47
1.4 Credit Select brownfields or greyfields for redevelopment 48
2 PRE-DESIGN ASSESSMENT AND PLANNING
Plan for sustainability from the onset of the project
2.1 Prerequisite Conduct a pre-design site assessment 50
2.2 Prerequisite Use an integrated design process 51
2.3 Prerequisite Develop a program plan with site performance goals 52
2.4 Credit Engage users and other stakeholders in meaningful participation in site design 53
3 SITE DESIGN—ECOLOGICAL COMPONENTS
Protect and restore site processes and systems
3.1 Prerequisite Control and manage invasive species 55
3.2 Prerequisite Use appropriate, non-invasive plants 56
3.3 Prerequisite Preserve special status trees 58
3.4 Prerequisite Reduce potable water consumption for irrigation 59
3.5 Credit Minimize or eliminate potable water consumption for irrigation 61
3.6 Credit Preserve and restore plant biomass on-site 63
3.7 Credit Minimize building heating and cooling requirements with vegetation 65
3.8 Credit Reduce urban heat island effects 67
3.9 Credit Promote a sense of place with native vegetation 69
3.10 Credit Preserve and restore native wildlife habitat 70
3.11 Credit Protect and restore riparian and wetland buffers 73
3.12 Credit Repair or restore damaged or lost streams, wetlands, and coastal habitats 75
3.13 Credit Preserve existing healthy soils 77
3.14 Credit Preserve existing topography 78
3.15 Credit Restore soils disturbed by previous development 79
3.16 Credit Manage water on-site 81
3.17 Credit Cleanse water on-site 84
3.18 Credit Eliminate potable water use in ornamental or stormwater features 86
3.19 Credit Minimize use of potable water in water features designed for full human contact 88
3.20 Credit Mitigate potential wildfire risks 89
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1 SITE SELECTION | 1.2 Prerequisite

1.2 Prerequisite Protect and restore floodplain functions of riparian and coastal zones

Intent
Avoid development and disturbance in sites with high risk of flooding to protect the floodplain functions of
landscapes adjacent to rivers, lakes, and coastal zones.

Requirements

For sites that have not been previously developed or graded and remain in a natural state: Designate
100 percent of the baseline setback width, as defined in Table 5-1 below, as a buffer protection zone.

For sites that have been previously developed or graded and/or do not remain in a natural state:
Expand the existing setback to cover an additional 25 feet or 20 percent (whichever is greater) of the
baseline setback width, as defined in Table 5-1 below. This area must be designated a buffer protection
zone and restored.

Note: Structures may be built within buffer protection zone as long as the structure maintains or enhances
the functionality of the floodplain. The functions that a floodplain provides include: water cleansing, flood
storage, flood conveyance, infiltration, maintenance of base flow and peak flow, wildlife habitat, and
opportunities for cultural and recreational uses. Conduct a Functional Impact Assessment (such as those
conducted by the U.S. Army Corps of Engineers, or USACE) to demonstrate that functions have been
maintained or enhanced.

Note: The average width of the buffer protection zone shall meet the requirements of this prerequisite.
Average buffer width can be calculated using perpendicular transects every 50 feet along a water bodly.
For sites with existing development or paved areas, determine average buffer width to edge of the
impervious surface.’

TABLE 5-1 BASELINE SETBACK WIDTH REQUIREMENTS

'Lundsc.clpe fegture . Baseline setback width
(located either on-site or adjacent to the site)

Rivers, streams, and tributaries of any size, including ~ 100-year floodplain as defined by FEMA or
ephemeral and intermittent streams, and lakes 100 feet, whichever is greater

Wetlands, including isolated wetlands 50 feet (minimum setback to protect
wetland from human disturbance)*

Coastal shoreline Whichever is greater of the following:
1. Zones V and A (100-year floodplain) as defined by FEMA
2. Setback based on shoreline erosion:
a. For areas where erosion data is available: 70 times the
annual erosion rate plus 25 feet (minimum of 125 feet)
b. For areas where erosion data is not available, or where
erosion is not occurring: 125 feet from the natural
boundary of the sea
c. For areas with coastal bluffs with erosional toe:
three times the vertical height of the bluff
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1 SITE SELECTION | 1.2 Prerequisite

* For guidance on restoring riparian and/or wetland buffers, see Federal Interagency Stream Restoration
Working Group, Stream Corridor Restoration: Principles, Processes, and Practices (1998),

http://www.nrcs.usda.gov/Technical/stream_restoration
and Center for Watershed Protection resources (including T Schueler “The architecture of urban stream

buffers,” Watershed Protection Techniques 1 (1995): pp.159-163), http://www.cwp.org.
* For guidance on delineating wetlands, see U.S. Army Corps of Engineers resources,
www.usace.army.mil/cw/cecwo/reg/rw-bro.htm.
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PEARL BREWERY:
Preserving History

The 125-year-old Pearl Brewery, a Texas landmark on the banks of the San Antonio River,
produced its signature beverage until 2001. Once considered a candidate for demolition,
the 22-acre site is being revitalized in a project that preserves its historical value while
creating a lively urban environment. The completed development will include residences,
galleries, shops, and educational facilities linked by public gardens and tree-lined streets.

SIZE/TYPE OF PROJECT
Approximately 27 acres/greyfield redevelopment

SITE CONTEXT

The brewery is a greyfield site located in a dense urban
setting in downtown San Antonio. Historically, the site
was a part of the Texas Blackland Prairie, made up of
oak savanna woodland and tallgrass prairie. The climate
is moderately subtropical and humid.

ISSUES/CONSTRAINTS OF THE SITE

Expansive soils: The nature of the soil, which shrinks
and swells depending on water content, required
deeper footings, flexible paving systems, and the addi-
tion of organic materials to increase the soil’s ability
to retain water.

Historic preservation: The clients made it a priority that
the new project reflect both the history of the site and its
inherent industrial character, and that it serve as a
magnet for residents and visitors alike.

FEATURED SUSTAINABLE PRACTICES

Protect and promote unique cultural

and historic site attributes:

¢ Initial development has focused on preservation of
several of the original buildings, including the stable,
shipping warehouse, and garage. All three facilities
have been redeveloped for other purposes while
reusing major elements of the original construction.

* Existing railroad tracks have been reinstalled in
their original locations to define pedestrian walkways
and roads.

* Native plantings and local limestone are used
throughout the project to enhance the site’s sense
of place and its cultural heritage.

Material reuse: Two beer brewing tanks (7,500 gallons
each) have been refurbished and reused for rainwater
collection to date, with additional tanks scheduled for
use in future phases of construction. The concrete used
in the development is locally produced using river sand
and aggregates that are unique to the site, combined
with 40 percent fly ash (a waste byproduct generated in
the combustion of coal).

Seating in the shade of salvaged trees

Preserving the site’s historic character Collecting irrigation rainwater

in old brewing tanks

Stormwater management:

e 60,000 square feet, or 65 percent, of the roof surface
area is used for rainwater collection. A significant
percentage of the tanks, valves, and pipes used in the
system are salvaged from the brewing operation.

* A bioswale has been implemented at the site
perimeter sufficient to ensure percolation of the
first 0.5 inch of rain runoff.

CONSTRUCTION COSTS

Overall project costs are not available. Costs of
implementing the rainwater harvest and irrigation
system were moderated by the reuse of brewing tanks,

which were fully retrofitted for their new purpose at a
cost of $5,000 each.

MONITORING
Vegetation retained has remained healthy. Visitor use is
increasing as new parts of the project come on line.

LESSONS LEARNED

* Because of negative experiences with graywater in
a previous project, the team decided not to use
harvested rainwater in any setting where it might
come into contact with the public. All rainwater used

for irrigation is dispersed through drip or tree bubblers.

* The project required the designers to implement a
number of new details to meet sustainable site goals.
Although the “learning curve” was steep for this pro-
ject, future implementations should be much easier.
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More project details: http://www.sustainablesites.org/cases/
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Ecosystem services natural assets that provide a full
suite of goods and services vital to human health and
livelihood. Many of these goods and services are
traditionally viewed as free benefits to society, or “public
goods,” such as wildlife habitat and diversity, watershed
services, carbon storage, and scenic landscapes. Lacking
a formal market, these natural assets are traditionally
absent from society’s balance sheet; their critical
contributions are often overlooked in public, corporate,
and individual decision-making.

Embodied energy the total energy that a product may
be said to “contain,” including all energy used in grow-
ing, extracting, and manufacturing the product and the
energy used to transport it to the point of use. The em-
bodied energy of a structure or system includes the
embodied energy of its components plus the energy
used in construction.

Emissions pollution discharged into the atmosphere
from smokestacks, other vents, and surface areas of
commercial or industrial facilities; from residential
chimneys; and from motor vehicle, locomotive, or
aircraft exhausts

Environmental management system (ISO 14001)

a standard, first published in 1996 by the International
Organization for Standardization (see ISO), that specifies
requirements for an environmental management system.
ISO 14001 applies to those environmental aspects over
which an organization has control and over which it can be
expected to have an influence. This standard is applicable
to any organization that wishes to implement, maintain,
and improve an environmental management system;
assure itself of its conformance with its own stated
environmental policy; demonstrate conformance; ensure
compliance with environmental laws and regulations; seek
certification of its environmental management system by
an external third party organization; and make a self-
determination of conformance.

EPA U.S. Environmental Protection Agency

Erosion the wearing away of land surface by wind or
water, intensified by land-clearing practices related to
farming, residential, commercial, or industrial
development, road building, or logging

Evapotranspiration the process of evaporation by
transpiration, in which the water contained in vegetation is
converted to water vapor and evaporated through leaves
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Glossary

Fauna animals of a particular region or time
Flora plants of a particular region or time

Foot candles a unit of illuminance or illumination equal to
1 lumen per square foot. This is the illuminance provided
by a light source of luminous intensity 1 candela (formerly
candle) at a distance of 1 foot, hence the name. Full
sunlight with zenith sun produces an illuminance of

about 10,000 foot-candles on a horizontal surface.

Full moonlight provides an illuminance of about 0.02
foot-candles.

Geothermal energy an alternative energy source that
uses the heat of the Earth for direct-use applications,
geothermal heat pumps, and electrical power production

Grading altering a land surface by cutting, filling and/or
smoothing to meet a designated form and function

Graywater water generated from domestic purposes
that may be reused for irrigation and other domestic
purposes

Green Seal Standards environmental standards that
establish environmental requirements for commercial
adhesives (GS-36), architectural paints, coatings, and
primers (GS-11), and anti-corrosive and anti-rust paints
(GS-03), among others. Green Seal is an independent
nonprofit organization that promotes the manufacture and
sale of environmentally responsible consumer products
(http://www.greenseal.org).

Green-e products products certified under any of three

Green-e Programs (http://www.green-e.org/):

* Green-e Climate, a voluntary certification program
launched in 2007 that sets consumer protection and
environmental integrity standards for greenhouse gas
(GHG) emission reductions sold in the voluntary market

* Green-e Energy, the nation’s leading independent
certification and verification program for renewable
energy

* Green-e Marketplace, a program that allows companies
to display the logo when they have purchased a
qualifying amount of renewable energy and passed
Green-e verification standards

Greenfield a site that has not been previously developed
or graded
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