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Introduction

What is Regenerative 
Design?
What cleans the air, filters stormwater, recharges groundwater, 
converts energy from the sun and wind, while providing habitat 
to animals and sustenance for people? And when its useful life 
is complete, efficiently returns to the earth or is used in other 
productive ways? 

Answer: A house. A store. An office. An industrial site.
Regenerative Design is a different approach to development. 

Instead of clearing forests, filling in wetlands, and paving over 
green spaces to make way for wood frames, concrete pads, and 
steel beams, the built environment integrates with the exist-
ing (or historic) landscape to perform ecosystem services. It 
includes “green” or “sustainable” design principles, which call for 
minimizing environmental impacts, but also goes beyond them 
by designing buildings that operate as part of a larger ecosystem. 
When done on brownfield or infill sites, Regenerative Design 
can actually improve the environmental performance of a site.

Regenerative Design is rooted in historic development pat-
terns and techniques, but is not a call to shun electricity or give 
up running water. It is a sophisticated design approach relying 

on both cutting-edge technologies and indigenous techniques 
to create thoughtful designs that blur the distinction between 
the built and natural environments, through high-performance 
buildings nested in functional landscapes.

Regenerative design is a multi-scale approach to development 
that gives careful consideration for the built and natural environ-
ments in tandem. Regenerative Design promotes:

 ⊲ High-performance buildings that combine passive and active 
systems to reduce energy and water needs

 ⊲ Renewable energy and graywater systems

 ⊲ Natural landscapes that manage stormwater while providing 
habitat

 ⊲ Circulation and corridor connections between community 
resources and natural habitats 

 ⊲ Productivity with respect to ecosystems, food, and economy

 ⊲ Strong sense of community and history

REGENERATIVE 
SYSTEM

LESS ENERGY

MORE ENERGY

DEGENERATIVE
SYSTEM

Sustainable
Design

Regenerative
Design

Conventional
Design
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Scales of Regenerative Design

Regional: Establishes the context for how the project fits 
in with the landscape, regional centers, and how it con-
nects with both infrastructure and natural systems. 

Neighborhood: Connects a project with the local neigh-
borhood and preserves and enhances the local ecology.

Site: Analyzes the natural lands, landscapes, stormwa-
ter management, and history of the project site. Looks 
at how the project can preserve and enhance the natural 
environment, foster community, cultivate history, and 
produce energy, food, and economic opportunities.

Building: Takes an integrated approach to building design, 
developing a structure that leverages passive design elements and 
high-performance active systems to meet user needs efficiently. 

Municipal: At the municipal level, mayors, city councils, 
town managers, and planning staff can integrate Regen-
erative Design into public spaces, demonstrating its ben-
efits to residents and developing a policy framework that 
enables and encourages Regenerative Design projects.

Why the Highlands?
Regenerative Design is a development framework that informs 
decisions made at the regional, neighborhood, site, and building 
levels and can help municipalities, developers, and landown-
ers go a long way toward achieving the goals of the Highlands 
Water Protection and Planning Act and the Highlands Regional 
Master Plan.

The New Jersey Highlands Region encompasses nearly 
860,000 acres in northwest NJ, with land in 88 municipalities 
in Bergen, Hunterdon, Morris, Passaic, Somerset, Sussex, and 
Warren Counties. It is a part of the larger Highlands Province, 
which covers over 3.5 million acres, extending from southeastern 
Pennsylvania to southwestern Connecticut.

From a geologic perspective, the Highlands Province is 
notable for being formed by the region’s oldest rock formations.1 
The Highlands geography is diverse, offering rolling hills, scenic 
valleys, and massive rock escarpments. Diverse forests, lakes, and 
lush wetlands are interspersed with municipal centers, suburban 
residential developments, and rural areas. Over 75% of the land 
in the region is undeveloped and fully half of the region is clas-
sified as hardwood forestland. Surface lakes and underground 
reservoirs store pristine freshwater that provide drinking water 
for New Jerseyans within the Highlands and beyond – with 
over 60% of state residents water sourced from the Highlands’ 
aquifers and reservoirs. 

1 US Department of the Interior. “The Highlands Province”. USGS. 11 Jan 2013. Web.

The natural beauty of the area has attracted strong popu-
lation growth throughout the region. From 1990 to 2010, 
population growth in the Highlands increased by 17.7%, while 
statewide growth was only 13.7%. The impact this has had on 
the landscape of the Highlands is visible to many long-term 
residents. And the numbers show that housing development 
in the Highlands from 2000 to 2010 is using more land than 
ever – with an average density of only 1.3 new residents per new 
housing unit, as compared to the statewide average of 1.6 new 
residents per new housing unit statewide. 

Recognizing the threat of development pressure on drinking 
water and biodiversity of the area, the NJ State Legislature in 
2004 passed the Highlands Water Protection and Planning Act. 
The Act designated the Highlands Region boundary and identi-
fied the Preservation Area and Planning Areas, which guide 
land use to restore, protect, and enhance the natural assets of 
the region. The constraints on development and redevelopment 
in the Planning and Preservation Areas limit the location and 
character of new development and outline goals for both areas. 
Common goals across the two areas are: 

 ⊲ Protect, restore, and enhance the quality and quantity of 
surface and ground waters therein; 

 ⊲ Preserve farmland and historic sites and other historic 
resources;

 ⊲ Preserve outdoor recreation opportunities, including hunt-
ing and fishing, on publicly owned land;

 ⊲ Promote conservation of water resources;

 ⊲ Promote brownfield remediation and redevelopment;

The Highlands Regional Master Plan seeks to direct devel-
opment within the Planning Areas, in order to best retain the 
Protection Area. For the purposes of this handbook, develop-
ment strategies focus on the Planning Areas. The goals unique to 
the Planning Areas are:

 ⊲ Preserve to the maximum extent possible any environmen-
tally sensitive lands and other lands needed for recreation 
and conservation purposes;

 ⊲ Protect and maintain the essential character of the High-
lands environment;

 ⊲ Promote the continuation and expansion of agricultural, 
horticultural, recreational, and cultural uses and opportuni-
ties;

 ⊲ Encourage, consistent with the State Development and 
Redevelopment Plan and smart growth strategies and 
principles, appropriate patterns of compatible residential, 
commercial, and industrial development, redevelopment, 
and economic growth, in or adjacent to areas already utilized 
for such purposes, and discourage piecemeal, scattered, 
and inappropriate development, in order to accommodate 
local and regional growth and economic development in an 
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orderly way while protecting the Highlands environment 
from the individual and cumulative adverse impacts thereof; 
and

 ⊲ Promote a sound, balanced transportation system that is 
consistent with smart growth strategies and principles and 
which preserves mobility in the Highlands Region.

According to the NJ Highlands Council, development and 
redevelopment in the region is intended to take advantage of 
the opportunities on brownfields and grayfields and in transit 
villages, downtowns, and existing centers – all places with exist-
ing development that are served by utility and transportation 
infrastructure. 

Brownfields are those sites with any former or current 
commercial or industrial developments that have or are 
suspected to have contamination. Grayfields are former or 
current commercial or industrial sites that are not believed 
to have contamination, like underutilized or vacant strip 
retail areas. 

According to the Highlands Regional Master Plan, green 
design practices should be used at the site level, including loca-
tion efficiency, site design and layout, infrastructure design and 
technology, and building design.

Location efficiency: On the regional level, determining 
which areas to focus development, based on infrastructure avail-
ability. On the site level, determining resources for protection.

Efficient site design and layout: Analyzing the site to 
determine the most efficient connection to existing infra-
structure while preserving natural assets. It also considers 
microclimates and solar orientation in siting the structure.

Infrastructure design: Utilize low impact development 
strategies, like managing stormwater through limiting im-
pervious surfaces and preserving natural hydrologic flows.

Conservation development: Carefully select building 
materials and systems that are efficient and “green”. Building 
materials should be locally sourced and/or natural products, 
where possible. Systems should be water and energy efficient. 

The Highlands is a desirable place to live for its natural 
beauty, strong communities, and proximity to regional employ-
ment centers. Conventional design and construction practices 
risk diminishing the natural, historic, and cultural assets of 
the region and the regulations and planning goals that govern 
development in the Highlands make such development diffi-
cult to implement. The Regenerative Design approach protects, 
enhances, and restores natural systems through development – 
allowing for positive growth in the Highlands.

New York City

Morristown
Washington

Oxford

Hackettstown Randolph

Wharton

Hopatcong
Byram

Phillipsburg
Lopatcong

Alpha
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Highlands Conference 
Summary
Natural systems do not respect political boundaries or property 
lines. Natural systems are dynamic, interacting with natural and 
human environments at every level – landscape, corridor, and 
patch. Regenerative Design, even for the smallest project, must 
consider the larger ecological system of which it is apart at all 
levels so that the site and structure perform ecologically-relevant 
services. 

Corridor/Region
All Regenerative Design projects, even for the smallest site, 
engage in regional design. Regenerative Design requires a whole-
systems approach to design that considers the interplay between 
natural and human systems and connects fully to the larger, 
living system. This is accomplished by examining the site early 
in the design process in the context of the natural environment 
– the ecosystems, watershed, and geologic zone in which it is – 
inseparably – embedded. It looks to design natural systems to 
perform the tasks conventionally accomplished by large infra-
structure, like stormwater management and energy generation. 

Block/Neighborhood
Regenerative Designs connect the project site to the neighbor-
hood and block. For public spaces, like commercial develop-
ments, public parks, and schools, this means designing a space 
that is functional but also engaging – with multiple access 
points, structured walking paths, places to sit, and native land-
scaping to enjoy. For private spaces, connecting with neighbor-
hood character and community infrastructure is key. At the 
neighborhood scale, understanding localized hydrologic flows 
and habitats can help identify critical Regenerative Design ele-
ments to incorporate into the project site.

Lot/Parcel
Regenerative Designs create functional built environments 
nested within the natural environment. At the parcel level, 
this means analyzing the site for existing and historic natural 
features, as well as for microclimates, solar potential, and airflow. 
It also means evaluating how the site can manage stormwater 
naturally. These will inform what natural features to keep,
which to restore, and where to site the structure to optimize the 
ecological performance and integration of the site into the larger 
natural and built systems.

Building/Performance
Regenerative Designs construct high-performance buildings that 
use natural materials and minimize energy and water needs by 
using active and passive design strategies. Renewable energy and 
natural water systems are utilized to offset building needs, but 
upfront design choices and integrated building systems help to 
significantly reduce average energy and water needs of occupants. 
This is achieved through passive and active systems.

Certain sites will require special consideration, above the 
geographic scales discussed above. Brownfields and grayfields 
are sites that have been previously developed. This contrasts 
with “greenfields”, or sites where development has not previ-
ously occurred. Edges are sites located along an ecological edge, 
or where two ecosystems meet. This can be where forests meet 
meadows or rivers meet wetlands. 

Brownfields and Grayfields
Developing brownfields and grayfields regenerates activity 
on sites in developed areas. Brownfield and grayfield sites are 
integrated into the existing urban fabric and are generally 
well-served by existing water, sewer, electric, and transportation 
infrastructure. Reusing brownfield and grayfield sites means that 
more undeveloped sites can remain greenfields. Brownfield and 
grayfield sites have a history that can add to the character of the 
project.

The challenge of brownfield sites can be the previous use – 
some industrial and commercial uses may have contaminated 
soils and waterways. Identifying previous uses and proposed uses 
early in the project can help to identify the most cost effective 
development strategy.

Edges
Developing edges requires additional attention to the morphol-
ogy and hydrology of the site. Edges are prone to degradation 
when in proximity to development, by altering hydrologic flows 
and species interactions. By siting development in a way that 
minimizes land disturbance and grading, and creating a buffer 
between the edge and development, edges can be retained – and 
even restored – by development.

On June 18, 2010, Regional Plan Association, with sup-
port from the New Jersey Highlands Council, convened a 
one-day, intensive forum with leading professionals in the 
field to explore a range of concepts, strategies, and techni-
cal “how to’s” in Regenerative Design practice. While 
Regenerative Design can be done anywhere, the focus was 
on the context of the NJ Highlands Region and Regional 
Master Plan. The following is a summary of the conference 
and a guidepost for approaching the expansion of Regener-
ative Design in the NJ Highlands. For more details on the 
conference, download, watch, and listen to the presenta-
tions online at: http://www.rpa.org/regen.
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Bill Reed addressing Regen Conference 
Credit and courtesy of RPA
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Regenerative Design begins with analysis at the regional, block/
neighborhood, site, and structure levels. The higher levels of 
analysis place the site and structure in context with respect to 
the built and natural environments. The site and structure levels 
shape the project’s contribution to these environments through 
an array of tools and design interventions. This multi-scale 
approach ensures that the project is ecologically relevant, inte-
grated with the built and natural environments, productive, and 
high performing. 

Regional 
Contiguous Areas
Regenerative Design begins by looking at the context of the site 
at different ecological and development scales. Natural habitats 
function best and support the highest levels of biodiversity in 
large, contiguous areas. In the Highlands, the Preservation 
and Planning Areas provide clear guidance for where growth 
is appropriate. Even within the Planning Areas, however, are 
forests, ridges, lakes, streams, wetlands, and critical aquifers. 
Regenerative Designs consider these natural assets in relation to 
protected areas.

Preserving large, contiguous natural areas works well when 
development is clustered. The Planning Areas were designated 
to promote efficient development within the Highlands Region. 
By clustering development, infrastructure for water, electricity, 

Regenerative Design in Practice

and transportation can be clustered as well – allowing natural 
areas to remain undisturbed. Clustering communities provide 
additional benefits as well – greater densities reduce vehicle 
miles travelled and create more vibrant communities – particu-
larly when coupled with mixed uses, transit improvements, and 
employment centers1. 

When selecting the site and analyzing it for placement of the 
structure, consider the role that tree stands, streams, lakes, and 
even topography play. Allowing sensitive lands to remain natural 
can help retain their integrity, strengthening area resiliency.

Connectivity
Natural corridors between contiguous habitat areas provide a 
network of habitats for native and migrating species, bolstering 
the effectiveness and viability of species in the region. Preserving 
corridors – and creating them where they do not currently exist 
– allows for these critical connections to flourish, increasing the 
resiliency of natural systems.

For developed areas, transportation connections to regional 
centers, including employers, leisure activities, and recreational 
areas should be designed from a regional perspective, with input 
from residents, mayors, business owners, and the Highlands 
Council, in order to ensure that the needs of all users are consid-
ered for roadways, bus routes, and train service. New commer-
cial, manufacturing, retail, and residential developments have 
spillover effects on neighboring municipalities and the environ-
ment. Evening light pollution from retail centers can negatively 
impact neighboring residential neighborhoods and ecosystems, 
by altering natural patterns. 

Neighborhood
Conservation subdivision or cluster development
Site designs for town centers, retail, mixed-use, and multi-unit 
residential developments deal not just with siting multiple build-
ings, but also with the interactions between them. A Regenera-
tive Design approach introduces another element – environmen-
tal. Conservation subdivision is an approach to development 
that does just that.

Conservation subdivision begins with a conservation analy-
sis of the site. Working with historians, geologists, and envi-
ronmental scientists, existing and historic hydrologic flows and 
water features, tree stands or forests, wetlands, slopes, and other 

1 National Research Council, “Driving and the Built Environment: The Effects of 
Compact Development on Motorized Travel, Energy Use, and CO2 Emissions”, Transpor-
tation Research Board Special Report 298, 2009.

SITE

NEIGHBORHOOD

REGION

BUILDING
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notable features are mapped. Developed areas site structures 
clustered together in one portion (or sometimes two, smaller 
portions) of the site, in order to maximize the amount of space 
available for natural lands. During the construction phase, it is 
important that all project stakeholders are aware of and onboard 
for retaining existing natural features, so there is minimal distur-
bance to them during construction.

A benefit of large-scale development is renewable energy 
may be more viable and more economical to implement when 
designed for the block, or “community-scale”. Community-scale 
renewable energy projects provide renewable energy to all mem-
bers of a neighborhood or block. Individual sites in a neighbor-
hood may not be strong candidates for renewable energy, due to 
sun-shading or poor crosswinds. Community-scale renewable 
energy projects provide improved economies of scale by reducing 
individual transaction costs and, when included at the start of 
the development process, can be sited for optimal energy produc-
tion potential.2 Residents that participate in the community-
scale renewable project purchase a share of the equipment and 
maintenance costs and in return, receive a proportional credit on 
their energy bill for the amount of renewable energy generated 
each month. The benefits of renewable energy and siting consid-
erations are discussed on page XX.

Once natural features are identified for protection and a 
location appropriate for solar or wind power is selected, struc-
tures are clustered on remaining portions of the site.

2 Jason Coughlin, Jennifer Grove, Linda Irvine, Janet F. Jacobs, Sarah Johnson Phillips, 
Alexandra Sawyer, Joseph Wiedman, “A Guide to Community Shared Solar: Utility, 
Private, and Nonprofit Project Development”, US Department of Energy, 2012.

EcoVillage
Credit and courtesy of Diego Galli

	  

EcoVillage
EcoVillage in Ithaca, NY is a residential cohousing development. 
Cohousing is short for “collaborative housing”, a development model 
in which future residents actively participate in the design process and 
housing intentionally promotes a sense of community through shared 
facilities and open space. In a cohousing development, residents each 
have their own private homes, but there is an emphasis on shared spaces 
and participatory living.

 To learn more see page 38

The Willow School
The Willow School offers K-8 education in Gladstone, NJ. The school 
opened in 2002 and features an integrated sustainability curriculum 
that extends to its campus. The site originally featured a colonial home. 
The Willow School transformed the site with the addition of the Lower 
School, The Barn, the Lyceum Performing Arts Center, as well as sup-
porting infrastructure. The Willow School serves as an example of site 
design that integrates building systems into the natural environment.

 To learn more see page 47

Barn
Credit and courtesy of The Willow School

Conservation subdivision or cluster development

Conservation subdivision or cluster developmentConventional Subdivision

Conservation Subdivision

CONSERVED
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Circulation & Corridors
Neighborhoods thrive from the varied amenities – schools, 
parks, corner markets, shopping districts, and natural amenities 
– that residents frequent. Ensuring that connections between 
those places function well and serve the needs of multiple users 
supports continued and frequent use strengthening sense of 
place and fostering a sense of community.

For developed areas, connections between residential and 
local activity centers allow for efficient transportation circulation 
patterns. Commercial sites and residential developments should 
consider taking a Complete Streets (page XX) approach to cir-
culation design. For retail, commercial, and mixed-use develop-
ments with multiple tenants, onsite parking can be designed in 
such a way to encourage a “park-once” environment. Sidewalks 
between buildings encourage people to walk between stores, 
landscaped courtyards and sidewalks with benches invite casual 
interactions between community members, and pedestrian-scale 
lighting enhances safety at night.

In developed areas, natural connectivity can be achieved by 
creating amenities that serve an ecological function as well – a 
constructed wetland that treats onsite stormwater, a natural trail 
along a forested area, or a vegetated buffer along a stream. In eco-
logically sensitive areas, raised boardwalks can preserve habitat 
while providing public access for recreation.

Site
Site design takes a leading role in the Regenerative Design frame-
work. In conventional design, zoning determines much of the 
site’s layout – setbacks determine where the building is located 
on the site and permitted uses, building height limits, floor area 
ratios (FARs), and parking requirements heavily influence the 
character and form of development. In Regenerative Design, the 
site is seen not as a blank slate, but as an environment to respon-
sibly adapt.

It is important to note that while these tools are presented 
individually, they provide information that should be compiled 
and analyzed together to determine the most effective devel-
opment strategy that meets the needs of developers and the 
environment. 

Natural Lands
For small-scale commercial or retail and for individual residen-
tial projects, a conservation analysis is the first place to start (see 
page XX). This will ensure that sensitive natural features on the 
site remain intact during construction. Working with historians, 
geologists, environmental scientists, landscape architects, and 
planners can help reveal the site’s current natural features, but 
also past natural features whose restoration would be beneficial 
to the larger ecosystem. A number of strategies can be deployed 
to protect, support, and enhance habitat.

Stream daylighting 
Urbanization that occurred in the 19th and early 20th cen-
turies resulted in significant changes to natural habitats, and 
in particular, streams and rivers. Sewage and trash were com-
monly dumped in open waterways, leading to public health 

issues. Waterways also took up space that otherwise could be 
developed – so developers and municipalities piped and buried 
streams to improve public health and create more buildable 
space. Where urban streams remained aboveground, many were 
redirected through concrete or cement channels, or culverts, 
intended to reduce flooding. Contemporary studies show that 
piped streams are not the panacea they once were thought to be, 
however. “Daylit” streams flowing aboveground through natural 
channels contain less nitrogen and produce fewer floods than 
culverted and piped streams, by allowing bacteria to fix nitro-
gen and stormwaters to infiltrate groundwater naturally3. More 
importantly, daylit streams are seen as community amenities 
and economic development tools. Projects underway in Yonkers, 
Philadelphia, and Baltimore point to the benefits of daylighting 
projects. 4

Wetland restoration
Areas where natural wetlands still exist – or were known to have 
previously existed – can benefit from wetland restoration tech-
niques that enhance and restore wetland integrity and produc-
tivity. Even where wetlands have been drained and filled, soil and 
hydrology remain – allowing natural functions to be restored. 
When undertaking a wetland restoration project, it is impor-
tant to not only plant wetland species, but to carefully examine 
existing conditions in order to identify physical degradation to 
morphology, bottom elevation, and other physical characteris-
tics of the wetland. It is also critical to examine site and broader 
landscape conditions, which may constrain the ecological poten-
tial of the wetland. Understanding the wetland in its broader 
context can guide the restoration plan to not only correct for 
existing degradation, but also ongoing stresses from runoff and 
upstream or up-slope conditions. Wetland restoration projects 
benefit from a team of environmental scientists, ecologists, and 
landscape architects. 5

Constructed wetlands
Wetlands are widely considered to be natural filtration systems, 
by removing pollutants and sediments from runoff before enter-
ing waterways, thereby improving water quality. As water flows 
through a wetland, vegetation slows the flow of water, trapping 
solids and allowing nutrients to be absorbed by soils that are 
then taken up by plants or fixed by microorganisms living in the 
system. Constructed wetlands mimic natural systems and can 
be used to replace destroyed wetlands or to improve stormwater 
management on a terrestrial site. Constructed wetlands look 
similar to natural wetlands, although they often have water 
control structures to guide stormwater flows. When planning a 
constructed wetland, it is important to consider adjacent land 
uses, relation to regional wildlife habitat and corridors, water-
shed impacts, and a long-term management plan. 6

3 US EPA, “Showing Buried Steams the Daylight”, Science Matters newsletter, 24 Sept 
2012, Web.
4 Kaufman, Rachel, “Daylighting Takes Off as Cities Expose Long-Buried Rivers”, 
National Geographic, 30 Jul 2013.
5 US EPA, “Principles for the Ecological Restoration of Aquatic Resources”, Office of 
Research and Development, 28 March 2013, Web.
6 US EPA, “Constructed Treatment Wetlands”, Office of Water, 20 Sept 2004, Web.
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Vegetated buffers
Vegetated buffers use soils, grasses, shrubs, and trees to slow 
stormwater runoff, permit groundwater recharge, and filter 
sediment, improving water quality while also helping to prevent 
soil erosion and streambank collapse. Vegetated buffers remove 
up to 90% of sediments and nitrogen from waterways, and can 
reduce phosphorous loads as well. Vegetated buffers are appropri-
ate along waterways with minimal slope (<5%). Selecting native 
plants will help reduce maintenance needs. Long-term manage-
ment will ensure the vegetated buffer’s success. 7

Hydrology is another natural feature that must be care-
fully considered. How water flows on the site, both surface 
and groundwater, during/after rain events, during snowmelt, 
etc., plays an integral role in surface and groundwater recharge. 
Because of the importance of groundwater in the NJ Highlands 
to the state’s drinking water resources, maintaining high quality 
aquifers and reservoirs starts at individual sites. Identifying exist-
ing hydrologic flows onsite and working to preserve them to the 
extent possible – in both the final design and during construc-
tion – will ensure that water quality remains high in the region. 

On sites with previous development (brownfields or 
grayfields), existing structures and impervious surfaces have 
likely already altered flows on the site. Geologists and landscape 
architects can help identify historic flows and clues can be sought 
from adjacent sites, if they are not developed. On a brownfield 
site, one key design strategy is to maintain a vegetated buffer of 
native plants alongside any streams that may be onsite. This helps 
provide natural remediation for pollutants that may flow offsite 
during wet weather.

Minimize impervious surfaces
Impervious surfaces, like roads, parking lots, rooftops, sidewalks, 
and even compacted soils, prevent stormwater infiltration, 
increasing the quantity and speed of runoff flows. Pollution on 
impervious surfaces contributes to poor water quality, as solids, 
oils, grease, and nutrients are carried by stormwater runoff into 
waterways. Within waterways, runoff alters channel morphol-
ogy, in-stream hydraulics, and sediment transport, leading to 
channel erosion, increased stream temperatures, and increased 
pollutant loads.8 Reducing the amount of impervious surfaces on 
the site is the most efficient and effective way to reduce stormwa-
ter runoff.

Pervious paving
Pervious paving permits water infiltration, unlike conventional 
pavers. Poured porous asphalt or concrete or modular paver 
blocks are installed over a bed of uniformly graded limestone 
rocks. Small holes in the poured application or spaces between 
modular pavers funnel stormwater from the surface through the 
limestone layers below, which slows the flow of stormwater and 
allows for infiltration through soils, permitting onsite ground-
water recharge. Pervious paving systems can be used in place of 
traditional paving for parking lots, sidewalks, driveways, and 
multi-use paths. 9

7 US EPS, “Vegetated Buffers”, NPDES Stormwater Menu of BMPs, 11 July 2012, Web.
8 US EPA, “Stormwater Runoff – Introduction”, CADDIS: Sources, Stressors & 
Responses, 31 July 2012, Web.
9 USDA, “Pervious Paving”, Natural Resources Conservation Service, 2009, Web.

Connecticut Water Treatment Facility
The archetype for water treatment facilities is similar to that of an 
industrial site – large concrete retention basins, heavy machinery, and 
large pipes crisscrossing the property. The Connecticut Water Treatment 
Facility in New Haven, however, can easily be mistaken for a meadow. Its 
close proximity to a residential neighborhood made the South Central 
Connecticut Regional Water Authority sensitive to how the site design 
could blend in with its surroundings. Prior to the redesign, the site fea-
tured a graded flat lawn and conventional treatment facility. 

 To learn more see page 36

Vegetated buffers

Ford River Rouge Plant
Many manufacturing facilities move when the time comes to replace an 
aging factory. Ford was committed to staying at its River Rouge site to 
its history – the Rouge Complex is where Henry Ford’s assembly line 
was first implemented, a manufacturing innovation that transformed 
the way in which goods are made across the world. Instead of moving, 
the idea was to launch the next era of manufacturing – one rooted in 
sustainability.

 To learn more see page 39

Landscapes

Treatment Facility
Photo Credit: Elizabeth Felicella

Courtesy of Michael Van Valkenburgh and Associates, Inc

Aerial
Photo Credit: Roy Feldman, Ford Photomedia

Courtesy of William McDonough + Partners
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storm drains and local waterways – leading to water quality and 
stream bank degradation. When stormwater is managed onsite, 
local waters are less stressed. 

Impervious surfaces 
Impervious surfaces, as mentioned on page XX, prevent 
stormwater infiltration, increasing the quantity and speed of 
runoff flows, which subsequently increases pollutant loads to the 
waterway and impacts the channel.12 Carefully assess the site for 
opportunities to reduce impervious surfaces and use pervious 
pavers where pavement is necessary. Strategies include minimiz-
ing the length of walkways and driveways and reducing parking 
lot size.

Greywater systems 
Greywater systems allow for the reuse of wastewater from a 
building’s sink, shower, and clothing washer drains for onsite 
irrigation. In these systems, greywater is conveyed through pipes 
and either discharged to soil, or into a filtration system, which, 
depending on the type of filter, removes only greases and solids 
or all pollutants – and, in sophisticated systems, can be con-
nected to a building’s toilet plumbing, allowing for sanitary 
reuse of this water. Treated greywater may also be stored for later 
use in landscaping.13 Grey water systems can be beneficial by 
reducing demands on the municipal water supply for landscaping 
and also by reducing loads to the municipal wastewater system, 
by diverting and treating greywater onsite.

Rain gardens
Also known as bioretention basins, rain gardens are gardens 
planted in a shallow basin designed to collect, absorb, and filter 
stormwater runoff from roofs, sidewalks, lawns, and streets. 
The basins allow for some water pooling, to capture and slow 
the flow of runoff. Native plants and grasses help remove coarse 
sediments and debris. As water seeps into the garden, a sand/
soil matrix filters out pollutants before water is allowed to either 
recharge groundwater or flow out of the basin through a pipe 
connected to the municipal stormwater system. 14 Rain gardens 
are increasingly popular features in parking lots.

Bioswales 
While rain gardens are basins, bioswales are linear, often found 
along a roadway or at the edge of a parking lot. Bioswales are 
also comprised of native plantings and grasses that slow runoff, 
capture debris, and feature a soil/sand mix to filter pollutants. 
Bioswales typically allow stormwater to infiltrate the soil to 
recharge groundwater.15 

Xeriscaping 
Xeriscaping is landscaping that requires little or no watering, 
once established. Traditional xeriscaping focuses on low-water 
plants. In Regenerative Design, this is accomplished by select-
ing native plants, which have evolved to thrive in the region’s 

12 US EPA, “Stormwater Runoff – Introduction”, CADDIS: Sources, Stressors & 
Responses, 31 July 2012, Web.
13 South East Water, “South East Water’s Household Greywater Reuse Guidelines”, 
Web.
14 US EPA, “Bioretention (Rain Gardens)”, 21 August 2012, Web.
15 US EPA, “What is Green Infrastructure”, 11 January 2013, Web.

During construction, activities should be carefully staged 
and sequenced to minimize site disturbance by construction 
equipment and materials, which compacts soil on the site, alter-
ing stormwater management. Reverse compaction techniques, 
including application of compost and landscaping, can improve 
compacted soil, but do not restore stormwater management 
performance. 

Landscapes
Landscape design for Regenerative Design sites has different 
goals and uses different strategies than traditional landscape 
design. Plants are not selected solely for aesthetic purposes and 
placement of planting is not an afterthought. Consideration 
for the landscape is given during site selection and planning, by 
designating natural features to be retained and developing a plan 
for post-construction landscaping.

Regenerative landscapes balance ecological function with 
recreational needs. Starting with the site plan, identify the 
conserved areas (from the conservation analysis, page XX) and 
developed areas. The remaining space should be allocated for 
recreational (“yard”) use, woodlands, wetlands, and open spaces. 
Transitional areas along the edges that use a mix of features from 
adjacent areas help to ensure the integrity of each. Understand-
ing what types of ecosystems were naturally present on the site 
by investigating the site’s history and looking at nearby natural 
sites can help determine what types of ecosystems to recreate. It 
is important to consider the site in the context of the regional 
ecosystem, as well as its role in the local landscape – evaluat-
ing if critical connections to natural stands of habitat could be 
made (or partially made) through landscaping onsite. Natural, 
vegetated buffers along onsite waterways help slow stormwater 
runoff, prevent erosion, and promote water quality. 

Regenerative landscape designs are built using a native 
plant palette. The Flora of New Jersey Project, The Native Plant 
Society of NJ, county Cooperative Extension Offices, and the NJ 
Highlands Council all have resources available for identifying 
and sourcing native NJ plants. The Musconetcong Watershed 
Association maintains a list of nurseries in the Highlands region 
that carry native plants. For recreational and yard areas, consider 
using natural grass mixes, which use a mix of grass species and 
ground cover, which will ultimately require less maintenance and 
manage stormwater more effectively than conventional turf grass 
and mulch.1011 

In Regenerative Design, the site is as much a part of the 
design as the building. After the conservation analysis is com-
plete and the structure is sited, determining what regenerative 
functions the rest of the site will play can be determined. 

Stormwater Management
Stormwater management is a critical part of Regenerative Design 
projects, though the need for it may not be obvious, particu-
larly on small sites. When it rains, impervious surfaces generate 
stormwater runoff, which carry pollutants and sediments into 

10 Weaner, Larry. “Ten Elements of Natural Design”, American Nurseryman, 1 January 
1996, Web.
11 Apfelbaum, Steven I and Chapman, Kim Alan, “Ecological Restoration: A Practical 
Approach”, Web.

http://www.njflora.org
http://www.npsnj.org/
http://www.npsnj.org/
http://njaes.rutgers.edu/county/
http://www.highlands.state.nj.us/
http://www.highlands.state.nj.us/
http://www.musconetcong.org/files/NATIVE%2520PLANT%2520SUPPLIERS%2520.pdf
http://www.musconetcong.org/files/NATIVE%2520PLANT%2520SUPPLIERS%2520.pdf
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climate. Plants should be grouped according to water needs to 
make maintenance more efficient and mulch should be applied 
to help prevent evaporation, inhibit weed growth, and maintain 
soil health. 16

Rainwater harvesting 
Xeriscapes and vegetable gardens have water needs that typi-
cally exceed what is available from rain. A rain barrel or cistern 
collect rainwater that can be used later to water plants, reducing 
demands to the municipal water supply. Typically the downspout 
is diverted to a barrel via a connection in its sealed lid. Rain bar-
rels have an overflow pipe for large storms and a spigot at the bot-
tom to connect a hose or faucet. A screen at the opening prevents 
mosquitos from gaining access. Cisterns are used at commercial 
and industrial sites, due to scale.17 

Food production
Regenerative Design sustains wildlife, but also humans, by 
encouraging onsite food production. As the food system has 
become increasingly industrialized, the distance fresh food trav-
els from “farm to plate” is estimated to be 1,500 miles – contrib-
uting to greenhouse gas emissions from transportation and loss 
from damage sustained along the way.18 Onsite food production 
will not meet 100% of occupants’ nutritional needs, but can pro-
vide some supplemental fresh food. Locally produced food has 
been found to boost the local economy by providing additional 
jobs and income, reducing the amount of energy and greenhouse 
gas emissions related to food production and logistics, and recon-
necting the community with food production.19 Planting native 
edible crops can enhance natural systems while providing food. 
New Jersey has many delicious native crops – including blueber-
ries, tomatoes, and asparagus. The Flora of New Jersey Project 
and The Native Plant Society of NJ both maintain lists of native 
plant species for the state. For commercial or industrial sites, 
having a management plan for ongoing planting, harvesting, and 
maintenance should be created to ensure long-term viability and 
upkeep. No matter what type of garden is selected, be sure to 
assess sunlight availability – most crops need at least 6 hours of 
direct sunlight each day.

Food production on brownfield sites is just as viable as on 
greenfield sites. If site contamination is suspected (or unknown), 
or impervious surfaces are removed to make room for planting, 
have the soil tested for heavy metals and other toxins by an envi-
ronmental testing or consulting company. If ground soils are not 
suitable for growing food, raised beds, container gardens, and 
rooftop gardens are viable alternatives.

16 US EPA, “Water-Smart Landscapes”, July 2013, Web.
17 US EPA, “Rainwater & Reuse”, 19 September 2013, Web.
18 Holly Hill, “Food Miles: Background and Marketing”, National Center for Appropri-
ate Technology, 2008, Web.
19 Steve Martinez, Michael Hand, Michelle Da Pra, Susan Pollack, Katherine Ralston, 
Travis Smith, Stephen Vogel, Shellye Clark, Luanne Lohr, Sarah Low, and Constance 
Newman, “Local Food Systems: Concepts, Impacts, Issues”, Economic Research Report 
Number 97, USDA Economic Research Service, May 2010, Web.

Pennsylvania DEP Southeast Headquarters
The PA DEP SROB was a brownfield redevelopment project in down-
town Norristown, PA, a suburb of Philadelphia. The DEP completely 
redeveloped the site to accommodate its regional offices, but committed 
to designing a green building, with a particular focus on stormwater 
management – no easy task in an urban setting on a small site. The project 
team was up to the task, devising a building and site that uses 83% less 
water than a conventional office building of a similar size (>110,000 SF).

 To learn more see page 37

The Willow School
The Willow School building’s greywater systems are where the built 
and natural environments interact most deeply. Rainwater runoff from 
building surfaces is collected in a 50,000-gallon cistern, providing non-
potable water for the school’s toilets. When toilets are flushed, sanitary 
wastewater is treated onsite through a modified septic system that pumps 
water through constructed wetlands that remove solids and fix phos-
phorous and nitrogen, then through a sand filter, and finally into the 
ground through a pressure-dosed infiltration field – treating wastewater 
naturally and allowing groundwater recharge.

 To learn more see page 44

Rainwater harvesting

Rainwater harvesting

Cistern
Photo Credit: Pennsylvania Department of Environmental Protection 

Courtesy of Montgomery County Conservation District

Water Diagram
Photo Credit: Back to Nature

Courtesy of The Willow School

http://www.njflora.org
http://www.npsnj.org/
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Raised beds 
Raised beds are gardens where soil is mounded in a framed bed. 
Soil depths range from as little as 6” to as high as a few feet, 
depending on the crops being grown. The framing helps contain 
the garden, which can be helpful for sites with limited space. 
Beds are often limited to 3’-4’ in width, so that the gardener can 
reach plants without stepping into the bed. The benefits of raised 
beds include improved soil drainage, weed control, access, and 
soil temperatures in spring, with reduced soil compaction and 
soil erosion. Dense planting techniques can raise yields over a 
similar-sized plot at ground level. Disadvantages include addi-
tional water during dry summers and limits on sprawling crops, 
like watermelons.21 22 

Container gardens 
Container gardens allow food production in places limited by 
space or by poor soils. Plants are grown in pots, coffee cans, or 
large totes, depending on the crops being grown. Containers can 
be inside or outside, on a rooftop or in a window box. Some use 
container gardens because they can be moved, allowing build-
ing occupants to grow a temporary garden or to move a garden 
indoors for the winter. Considerations for a container garden are 
similar to raised beds, and attention must be given to root needs 
and soil drainage.23 

Edible landscaping 
Edible landscaping is a way to cultivate food without designat-
ing specific space for production. Edible landscaping integrates 
fruit-bearing shrubs and trees with landscaping. Along a nature 
trail or path, edible landscaping can help invite interaction with 
nature. Edible landscaping also requires less active attention, 
providing a low-maintenance alternative to gardening. Bramble 
berries – raspberries, blackberries, and dewberries – and 
fruit-bearing trees, like plum, black cherry, and crab apples are 
examples.24 

Rooftop 
Rooftop gardens are a form of intensive green roofs (see page 
XX), with a focus on edible plants – fruits, vegetables, and herbs. 
Rooftop gardens can be planted directly into the roof or use 
raised beds/containers to allow for deeper root penetration. It 
is critical to decide how the gardens will be planted during the 
design phase in order to ensure that the structure is designed to 
support intended loads.

Energy
Renewable energy provides numerous benefits for both the built 
and natural environments. From an environmental perspective, 
renewable energy replaces fossil fuel use, resulting in less air 
pollutGrow Communityouse gas emissions from extraction and 
combustion. From the building user perspective, renewable

21 Harris, Shane, “Raised Bed Gardening”, Alabama Cooperative Extension System, 
Alabama A&M and Auburn Universities, April 2012, Web.
22 De Long, Eric, “Raised Bed Gardening”, Cornell Cooperative Extension of Chemung 
County, March 2004, Web.
23 Illinois Cooperative Extension, “Successful Container Gardening”, Urban Programs, 
2013, Web.
24 Ling, Hubert, “Native Trees for Residential Gardeners”, Native Plant Society of NJ, 
Web.

Grow Community
Grow Community is a residential development on Bainbridge Island, 
WA. The development is less than a 5-minute walk from the downtown 
commercial area and about 10 miles away from downtown Seattle 
via ferry. Grow Community was designed to be sustainable from the 
regional level, by:

 ⊲ Selecting land within easy walking distance of downtown and with 
good transit access to regional employments centers

 ⊲ Creating an efficient, clustered development plan with shared spaces, 
both inside and outside

 ⊲ Designing highly energy-efficient homes made with renewable mate-
rials that meet the needs of a range of household ages and types

 To learn more see page 41

Traditional plots 
Traditional garden plots can be a single plot serving the needs of 
a building or a centralized area onsite that features multiple plots 
to serve community needs. Community gardens are desirable 
because tools and irrigation can be shared. Community gardens 
often foster a sense of community, increasing casual interactions 
between neighbors tending plots or simply enjoying the garden 
space. Community gardens can be operated privately by a prop-
erty owner, by a neighborhood or homeowners association, or 
by a municipality on under-utilized open or park space. Where 
demand is strong, community garden plots are often leased for a 
small fee.

The plot should be relatively level and soil should have good 
drainage. Sloping areas can be terraced to create level spaces. 
Thick grass or weeds indicate well-draining soil. Remove existing 
vegetation with a spade or by covering the plot with agricultural 
cloth or resin for a few weeks. Once down to soil, have a sample 
tested by the County Cooperative Extension office (http://njaes.
rutgers.edu/county/) for fertility and pH. The report from the 
Cooperative Extension will give insight into any additional 
compost needs. Turn the soil and get planting!20 

20 National Gardening Association Editors, “How-To Project: Preparing a New Garden 
Plot”, National Gardening Association, 2013, Web.

Food production

Model Homes
Photo Credit: Deb Henderson

Courtesy of Grow Community
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 energy sources can be utilized when the electric grid fails – dur-
ing severe weather events, heat waves, and other service disrup-
tions. Renewable energy can also help buffer against energy price 
fluctuations, with known equipment and maintenance costs.

Regardless of the type of energy used to power the structure, 
it is important to note that the most effective strategy for Regen-
erative Design projects is reducing energy demands through a 
combination of passive and active design techniques, which will 
be discussed in the Building section on page XX.

The renewable energy technologies most suited to the High-
lands Region are solar, wind, and geothermal, with suitability 
determined by conditions at the site level. For agricultural sites, 
the Farmland Assessment Act permits production use valuation 
of land containing renewable energy systems where energy gener-
ated is primarily used onsite.25 Local government zoning and site 
plan regulations play a major role in determining which types of 
renewable energy generation will be feasible in a community. 

Online calculators can be used in the scoping phase to get a 
sense for if one particular technology has greater energy produc-
tion potential than another. Energy consultants can help provide 
a more fine-grained analysis to help guide decisions like siting, 
sizing, and orientation.

Solar 
Solar energy is most often associated with photovoltaic ar-
rays, which is a large assembly of solar cells that convert light 
energy from the sun into electricity. Solar panels are the 
most popular renewable energy systems and their expan-
sion in recent years has resulted in falling prices and new 
financing models, including the leasing of panels from utility 
companies. In the NJ Highlands, PSE&G offers residential 
and commercial customers the Solar Loan Program to help 
finance the purchase of solar panels. They also offer the So-
lar 4 All Program, in which PSE&G leases the roofs of large, 
commercial and institutional customers for solar panels. 

Calculators for Solar Power:

 ⊲ Weather Underground – A site’s physical address 
is cross-referenced with data from NREL and the 
calculator provides average monthly energy generation 
potential. Optional inputs of the price of energy and 
size of the solar panel allows for more tailored informa-
tion about potential return on investment.

 ⊲ Find Solar – Using inputs of zip code, monthly 
energy demand, and the percentage of electricity to be 
provided by a solar panel, Find Solar estimates the size 
of the solar panel system necessary to meet demand, 
based on local solar radiance data.

25 DSIRE, “Assessment of Farmland Hosting Renewable Energy Systems”, USDOE & 
IREL, 6 September 2012, Web.

When evaluating a solar energy system, it is important to 
fully consider the site’s solar resources/availability; tilt; available 
space for installation; shading; orientation; and expected energy 
demand.26 Solar panels are typically sited on roofs, but can also 
be on the ground. Stormwater impacts should be carefully evalu-
ated for ground-installations.

Wind 
Wind turbines take many forms, as interest in renewable energy 
sources has piqued in recent years. At its most basic level, wind 
turbines work by using the kinetic energy of wind to turn a rotor 
connected to a generator that produces electricity. The most 
prevalent form of wind turbines are “horizontal-axis”, which 
resemble pinwheels with three long blades that turn as the wind 
flows past. Horizontal-axis turbines operate most efficiently 
when wind is direct. When wind flows through trees or building, 
or over terrain, it becomes turbulent. For that reason, horizontal-
axis turbines require a significant distance of unobstructed space 
around them (10 times its height on all sides, with the optimal 
tower height is 30’ above structures, trees, and terrain falling 
within 500’ of the tower). This makes siting wind turbines diffi-
cult in developed areas. Further, local zoning ordinances typical-
ly restrict tower heights (which often range from 100’ – 330’).27 

Microwind installations may be more appropriate for 
developed areas. Small roof-mounted horizontal-axis turbines or 
vertical-axis turbines are better able to handle slower-moving and 
more turbulent winds. These projects may or may not be con-
nected to the electric grid, but typically produce enough energy 
to cover some or all of the energy demands of the site. Vertical-
axis wind turbines are designed to capture wind from all direc-
tions, making them suited to developed areas, where turbulent 
winds are more common. The technology and design of microw-
ind installations of all design-styless are still being refined and 
should be carefully evaluated for their generation potential at the 
individual site.

Because of the height of wind turbines, it is important to 
consult local zoning ordinances early to understand restrictions. 
Special use permits may to be necessary and the process for 
obtaining them can be lengthy. Understanding the site’s wind 
resources; projected energy demand; space for the tower and 
any required guy wires; height requirements; and structures and 
other obstructions within a radius of the tower are important in 
evaluating the site for a wind turbine. 28 

Wind turbines of all designs bring additional considerations 
to a community. As a general rule, these concerns are most 
applicable to large-scale wind installations, as microwind and 

26 US Department of Energy, “Installing and Maintaining a Home Solar Electric Sys-
tem”, 2 July 2012, Web.
27 Mick Sagrillo, “Zoning for Small Wind: The Importance of Tower Height”, ASES 
Small Wind Webinar, 2008, Web.
28 US Department of Energy, “Installing and Maintaining a Small Wind Electric Sys-
tem”, 2 July 2012, Web.

http://www.wunderground.com/calculators/solar.html
http://findsolar.com
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 ⊲ Shadow flicker: Turbine profiles can cast a long shadow at 
certain times of day. The spinning blades can create a “flick-
ering” effect that can create a nuisance. Local governments 
can establish setback requirements that can mitigate shadow 
effects on neighbors.

Viewshed: The Highlands Regional Master Plan and the His-
torical, Cultural, Scenic, Recreation, and Tourism Technical 
Report include provisions for the protection of scenic resources 
in the Highlands Region. Scenic resources are those “sites and 
landscapes deemed to contain exceptional or distinctive char-
acteristics with regard to geology, topography, history, culture, 
and/or aesthetics…[and] may include prominent ridgelines, 
mountainsides or hillsides, panoramic vistas, community gate-
ways and landmarks, river valleys, and agricultural landscapes.”29 
The impact of a wind turbine, particularly tower-mounted, on 
scenic resources must be considered.

Calculators for Wind Turbines:

 ⊲ Distributed Wind Policy Comparison Tool – A proj-
ect of NREL and USDOE, this tool provides feedback 
on feasibility, return on investment, and possible fund-
ing sources for wind projects, using inputs of the state 
and scale of installation.

 ⊲ Solar-Estimate – Solar-Estimate uses monthly aver-
age data from various databases based on zip code. The 
calculator will provide an assessment of suitability for 
wind turbines (as well as various solar systems). With 
additional information about sizing, electricity cost, and 
expected energy demand, the calculator can help deter-
mine the payback period.

 ⊲ Wind Turbine Comparison Calculator – Average 
and minimum wind speeds for the site and for specifica-
tions for one (or two, for comparison purposes) wind 
turbine allow this calculator to estimate wind energy 
outputs tailored to the site. The calculations can be fur-
ther refined for local climatic and weather conditions. 

Geothermal 
Geothermal heat pumps (GHPs) leverage the fact that below-
ground temperatures stay nearly constant through the year 
to exchange thermal energy between the structure and the 
earth. GHPs can be used for heating and cooling, and can 
also be used for water heating. GHPs also regulate humidity 
efficiently. A system of coiled pipes buried onsite facilitates the 
exchange of thermal energy. Geothermal systems are much 
more expensive than traditional HVAC systems, but deliver 
much more energy per unit consumed, with a payback period 
ranging from one to ten years. The systems last longer than 
conventional HVACs, with the heat pump warrantied for 
20 years and the underground piping for 25 to 50 years.30 

29 Highlands Council, “Highlands Regional Master Plan”, 2008.
30 US Department of Energy, “Choosing and Installing Geothermal Heat Pumps”, 24 
June 2012, Web.

vertical-axis turbines operate on a much smaller scale. Local 
governments, developers, and project owners should consider the 
following prior to a wind power installation 

 ⊲ Bird deaths: The spinning blades of turbines can pose a 
hazard, particularly in areas with sensitive or protected spe-
cies. As wind turbine designs have been refined over time, 
bird deaths have decreased. Siting turbines along important 
flyways and in habitat should be avoided.

 ⊲ Noise: The spinning of blades generates noise. Microwind 
installations generate noise levels of only a few decibels, 
while larger installations produce higher levels. Local gov-
ernments can set permitted decibel levels at the property line 
to limit impacts on neighbors.

Source: Wind resource estimates developed by AWS Truepower, LLC. Web: 
http://www.awstruepower.com. Map developed by NREL. Spatial resolu-
tion of wind resource data: 2.0 km. Projection: UTM Zone 17 WGS84

New Jersey Annual Average Wind Speed at 30m

http://www.eformativeoptions.com/PTP_PolicyTool.swf
http://solar-estimate.org/index.php
http://www.wind101.org
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Calculators for Geothermal:

 ⊲ Bosch Geothemal Heat Pumps Calculator – Bosch 
is a manufacturer of GHP systems. The calculator on the 
website asks for zip code, home, and performance char-
acteristics to calculate monthly cost differences between 
a GHP and conventional heat sources, based on fuel type 
and current fuel prices. 

 ⊲ Northeastgeo.com Water Energy Cost Calculator – 
Water Energy is a distributor of HVACs and GHPs, not 
a manufacturer of GHP equipment. Their Excel-based 
calculator allows for comparisons between a GHP and 
conventional HVAC equipment, based on fuel prices 
and performance characteristics. 

Geothermal systems work well in most places in the US, 
but soil and subsurface rocks, groundwater and surface water 
availability, and land availability all contribute to the suitability, 
sizing, and cost of the system.31 

History 
Understanding the site’s history helps to place it in its ecologi-
cal and community contexts. Regenerative Designs speak to the 
ecological and community history of a site through strategic 
preservation, rehabilitation, or design treatments that connect 
the future use to the past use.

On an undeveloped site, the ecological connections will be 
clear – the natural assets visible to the eye and those that can 
be tested and analyzed by environmental scientists, geologists, 
and hydrologists will provide a vivid backdrop for its ecological 
context. The community connection may be more difficult to 
discern. Have neighborhood children used this land informally 
to play? Are there well-trodden paths used by cyclists or joggers? 
Was the land previously farmed or harvested, providing food and 
timber for the community? 

On a brownfield site, the inverse will be true for both cases. 
The community connection will be strong – any structures will 
help to indicate previous use, if it is immediately unknown. 
Local historians and librarians may be able to help flesh out the 
history of the site going back in time, to understand its evolution 
over time. The ecological connections, depending on the previ-
ous use and the condition of existing structures, may be more 
difficult to see. Working with geologists, landscape architects, 
and hydrologists – and looking to adjacent sites for clues – can 
help tease out what role this site may have played in the larger 
ecosystem. 

Preservation/adaptive reuse
For brownfield and grayfield sites with existing structures, the 
most regenerative redevelopment plan will reuse the structure 
to the greatest extent possible. Reusing a building by modifying 
it from within for its new purpose minimizes site disturbance, 

31 US Department of Energy, “Geothermal Heat Pumps”, 24 June 2012, Web.

Mountain Villa School
In Allamuchy Township, a residential boom brought an urgent need for 
additional classrooms. Rather than designing and constructing a new 
building, parents and administrators sought a more unconventional 
approach purchase a vacant convent overlooking Allamuchy Pond and 
renovate it for use as an early education center. 

 To learn more see page 42

The Steel Yard
The Industrial Valley district was once the heart of manufacturing in 
Providence, RI, home to textile, jewelry, and metal manufacturers. 
The 1990s marked the start of factory closings and relocations, lead-
ing to an overall decline in the district, as abandoned structures fell 
into disrepair. In 2000, the Providence Steel & Iron facility closed its 
doors. Just one year later, however, the site was purchased by two local 
industrial artists and an entrepreneur who saw the site’s potential as a 
flexible, collaborative workspace for industrial artists and artisans.

 To learn more see page 44

History

Preservation/adaptive reuse

School Building
Photo Credit: Laurie Rapisardi

Courtesy of Allamuchy Mountain Villa School

Steel Yard
Photo Credit: ©2012 christian phillips photography

Courtesy of Christian Phillips Photography

http://geosavings.bosch-climate.us
http://northeastgeo.com/index.cfm/homeowners/homeowners-workroom/calculate-cost-savings/


18 Regenerative Design | Regional Plan Association | June 2014

Hunterdon Museum of Art
In the Town of Clinton, two historic mills on opposite banks of the 
South Branch of the Raritan River serve as prominent reminders the 
river’s role in Clinton’s development. In the early 1830s, the gristmill on 
the eastern bank of the river burned to the ground. A stone mill replaced 
the wooden structure, which remained in operation until 1952. James 
Marsh purchased the property almost immediately, to fulfill his dream of 
creating a community art center that preserved the stone mill’s structure. 
By its opening in 1953, it was clear that his dream had come to fruition – 
the heavy machinery of the mill was removed, cement floors were poured, 
and interior walls were erected to create studio and exhibition space that 
would accommodate both the visual and performing arts.

 To learn more see page 41

dramatically decreases demolition costs, reduces costs of new 
building materials, and roots the development in the fabric of 
the site – and often the larger community.

Reusing a building does not mean that the old use has to be 
similar to the proposed new use. Adaptive reuse is a design term 
that refers to the process of reimagining and retrofitting an exist-
ing structure for a use other than the one that it was originally 
intended. Examples of this can be found throughout New Jersey 
and the United States – old factories become restaurants and 
shops, warehouses become lofts, and schools become community 
centers. Adaptive reuse requires stakeholders to look beyond the 
existing layout to tease out new possibilities.

Adaptive reuse projects begin with identifying the assets of 
the structure – a solid foundation, brick walls, or large windows 
– as well as liabilities or drawbacks – poor insulation, single-pane 
glass, or incongruous layouts. For historic sites, it is important 
to consult with a historian early to identify which features of the 
site must be preserved in order to maintain any certifications or 
registrations. Once assets and liabilities are recorded, the project 
stakeholders can use those lists to guide the design process. 

In some cases, the new use will have specific layout require-
ments that will simply not permit a full-building adaptive reuse. 
Adaptive reuse may still be appropriate, however. In Manhattan, 
to preserve the streetscape and retain the look of the historic 
St. Ann’s Church, NYU retained the front façade and set a 
new dormitory (Founders Hall) behind it. Standing in front of 
the building, it looks like a church – but looking from the side 
reveals the truth.

Community
Regenerative Designs foster community by creating spaces for 
residents to connect. Spaces that allow people to interact casually 
while on-the-go and invite people to linger and enjoy the natural 
beauty of the Highlands will help foster connections with nature 
– and each other. Depending on the type– residential, commer-
cial, office – and scale of the project, how this is achieved will vary. 

Trails/Connectivity 
Multi-use paths provide an alternative transportation mode, rec-
reational space, and bring community members closer to nature. 
Does a small forest patch sit between a new shopping center and 
a residential neighborhood? A low-impact trail that connects 
the two allows access to shops and services for local residents 
without a car trip. An earthen trail along a stream buffer on a 
retail or commercial site can provide recreational opportunities 
for employees and shoppers. In a conservation subdivision, trails 
throughout the community can help connect neighbors to each 
other and provide access to natural areas.

Gathering spots 
Streams, wetlands, and forest stands provide shade, noise buffers, 
and beautiful settings to read, relax, or catch up with a neighbor. 
Providing gathering areas, seating, and picnic tables all encour-
age community members to linger. Educational signage about 
natural features and public art installations further establish 
gathering spots. St. Ann’s Church

Credit and courtesy of Wikipedia user Beyond My Ken

Preservation/adaptive reuse

Hunterdon Museum of Art
Photo Credit and courtesy of Flickr User Jerrye & Roy Klotz, MD
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Saw Mill River
The Saw Mill River runs from Chappaqua before draining into the 
Hudson River in Yonkers, NY. The ecology of the final few hundred 
yards of the Saw Mill barely resembled the first 20 miles – looking more 
like a sewer pipe more than a riverbed. In the 1920s, the US Army Corps 
of Engineers channeled the river into a subterranean flume in order to 
control localized flooding and safeguard public health from sewage and 
industrial pollution. In 2010, Yonkers pulled up the pavement of a down-
town parking lot, restored the river’s bed and banks, and brought the Saw 
Mill back into public view. 

 To learn more see page 44

Public Access to Waterways 
During the Industrial Revolution, rivers became a dumping 
ground for sewage, industrial effluent, and trash. Many cities 
buried their rivers, drained their wetlands, and developed away 
from their waterfronts. Restoring connections to waterfronts, as 
done with the Saw Mill River in Yonkers, NY, generates positive 
effects that reverberate throughout the community.

Parklets, pocket parks, and public plazas 
In more developed areas, like shopping centers and downtowns, 
providing spaces that bring nature into the built environment 
can create restful settings to rest, read, or catch up with friends 
under a shady tree or next to flowers. Parklets are a tool to bring 
parks into busy urban centers. One or more on-street parking 
spots are converted to pop-up parks with benches, decking, and 
plants. Parklets are designed to be easily disassembled so they can 
be removed as needed. Pocket parks are small patches of publicly-
owned land that are converted into parks, often with only the 
addition of seating and small plants. Pocket-parks are a good 
way to revive activity on small, overlooked patches, like utility 
rights-of-way or lawns of municipal properties. Public plazas 
have become popular in large cities across the country, as travel 
lanes on roadways are painted and fenced in with large planters 
to provide café tables and benches for pedestrians. Apart from 
creating more places for residents to enjoy nature within urban 
areas, these interventions In downtowns and retail areas have 
been shown to boost nearby businesses.32 

Economic
Regenerative Design can be used as a market differentiator by 
developers and as an economic development tool by municipali-
ties. The Highlands Region, like most parts of the state, has 
experienced job losses during the 00s and early 10s. However, 
new employers continue to locate in NJ. The Highlands Region 
offers many amenities – proximity to other population and 
employment centers, an educated workforce, and its natural sce-
nic resources. Commercial and industrial projects can leverage 
Regenerative Design to attract employers to the region.

New Jersey’s unemployment rate is 7.8%, a full percentage 
point above the national average. In the Highlands Region, job 
losses were on par with the statewide average, but losses in indi-
vidual municipalities varied widely from 1999-2009. The largest 
absolute job losses occurred in Morristown (10,741), Hanover 
(3,504), and Morris Plains (3,177). In large employment centers 
(municipalities with over 10,000 jobs), a net loss of over 15,500 
occurred, with net gains in moderate and small employment 
centers making up most of the loss. 

Throughout New Jersey, commercial and industrial proper-
ties are in oversupply, with vacancy rates near historic highs 
throughout the state. In the commercial market, vacancies sit 
at nearly 20%,33 or twice what is considered to be a “healthy” 
level.34 Of these properties, over 40% of available square footage 

32 Kimmelman, Michael, “A Streetcorner Serenade for the Public Plaza”, New York 
Times, 31 May 2013
33 Cushman & Wakefield, “Office MarketBeat: Northern New Jersey Office Snapshot”, 
6 May 2013, Web; Cushman & Wakefield, “Office MarketBeat: Central New Jersey Office 
Snapshot”, 6 May 2013, Web.
34 De Poto, Tom, “Commercial real estate is a barometer of New Jersey’s economic 
recovery,” The Star-Ledger, 29 April 2013, Web.

Duke Farms
Duke Farms, located in Hillsborough, Somerset County, NJ, is the 
former estate of the Duke Family. When Dorris Duke died in 1993, the 
estate was left to the Doris Duke Charitable Foundation to be used to 
promote land conservation. In 2012, Duke Farms opened to the public 
as a living example of ecological site design wedded with community 
engagement.

 To learn more see page 37

Saw Mill River
Credit and courtesy of Wikipedia User HamTech87

Public Access to Waterways

Trails/Connectivity 

Great Meadow
Photo Credit and courtesy of Flickr User Tom Potterfield
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Creating Regenerative Designs that meet the economic 
needs of the community means more than redeveloping sites in 
a regenerative way. Rather, it involves outreach and input from 
area residents and local employers – retailers, industries, and 
corporations – about their future plans and needs. Interviewing 
residents might uncover a need for more housing in proximity to 
transit or live-work space in downtowns. Interviewing employers 
might uncover future plans to expand or a need for more flexible 
workspace. Working together, solutions tailored to community 
needs will garner support and yield more successful projects.

Building
Finally, the structure itself. Regenerative Design at the building 
level means exceptional energy performance, efficient water use, 
renewable and recycled materials that promote indoor air qual-
ity, and leveraging solar energy to the greatest extent possible.

Systems
Reducing energy demand is the most effective strategy for gen-
erating positive energy impacts. Renewable energy sources can 
help meet a building’s energy needs in a sustainable way, but the 
smaller the energy demand is, the smaller the renewable energy 
system can be – reducing space requirements and costs. Many 
passive and active design strategies exist to reduce a building’s 
energy needs, without compromising occupant comfort.

Residential Site Energy Consumption By End Use

Space 
Heating 

43% 

Water 
Heating 
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Space 

Cooling 
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Lighting 
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Electronics 
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Adjust to 
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4% Other

 3% 
Wet 

Cleaning 
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Computers 
2% 

http://buildingsdatabook.eren.doe.gov/ChapterIntro2.aspx,

As the graphics above demonstrate, the primary energy 
needs for residential and commercial projects are heating, light-
ing, water heating, cooling, and ventilation. All of these, with 
the exception of water heating, are interrelated needs that are 
influenced by two main things – sunlight and airflow. 

The sun is a source of light and heat that can be both a boon 
and a bane to occupant comfort. Natural light from the sun can 
reduce the need for electric lighting, but at certain times can be 
too intense. Similarly, during winter months, solar energy can 

Battleboro Food Coop
The Brattleboro Food Coop redeveloped a former strip mall to create 
a mixed-use, street-facing development with offices, shops, and mixed-
income housing. The four-story structure replaced a linear shopping 
center setback from the road by a large parking lot. This design helped 
restore the historic streetscape, by bringing the structure in-line with rest 
of the retail establishments on Main Street. 

 To learn more see page 35

Battleboro Coop
Credit and courtesy of USEPA Environmental Protection-Agency

Economic

is vacant big-box space.35 For industrial properties, vacancy rates 
are high but steadily decreasing from their peak in 2010, with 
statewide vacancies averaging over 9% and many available prop-
erties containing >100,000 square feet. Analysts believe that 
the market will improve as the older building stock in Northern 
New Jersey is redeveloped.36 37 

Regenerative Design projects provide market differentiation 
for developers. The existing glut of industrial and commercial 
properties in NJ allows buyers to select properties based on 
amenities and site features. Regenerative Design projects are 
relatively new and typically purpose-built; however, so-called 
“green buildings” have been studied for market positioning. 
When green building design strategies are integrated at the start 
of a project, the design and construction costs come in between 
0-12.5% above conventional construction. Price premiums 
for sales come in between 0-30% and lease premiums come in 
between 0-17.3%, with higher-performance buildings bringing 
in the highest premiums. Occupancy rates are also generally 
between 0-23% higher than conventional construction. 38 Given 
the region’s proximity to population and employment centers, 
Regenerative Design projects would be well positioned to attract 
buyers and tenants – generating jobs and regenerating landscapes 
in the Highlands.

35 R.J. Brunelli & Co., LLC, “Vacancy Rate on Northern NJ Retail Corridors Edges 
Down to 8.1%, R.J. Brunelli Annual Survey Finds”, PR Newswire, 3 Sept 2013, Web; R.J. 
Brunelli & Co., LLC, “Central NJ Retail Vanacy Rate Rises To 9.8%, As Pressures on 
Smaller Spaces Offset ‘Big Box’ Gains, R.J. Brunelli Survey Finds”, PR Newswire, 10 Sept 
2013, Web.
36 Cushman & Wakefield, “Industrial MarketBeat: New Jersey Industrial Snapshot”, 6 
May 2013, Web.
37 NAI Hanson, “2013 Industrial Mid-Year Market Overview: Northern & Central 
New Jersey”, 2013, Web.
38 World Green Building Council, “The Business Case for Green Building”, April 2013, 
Web.
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help warm interior spaces, while during the summer, abundant 
solar energy creates the need for cooling systems. The following 
are strategies to best leverage the sun.

Solar orientation
Orienting a home to take advantage of solar energy means siting 
the building such that the long plane is south-facing. Facing due 
south is the most efficient orientation, but orienting it up to 15 
degrees on either side of south will still bring significant benefits. 
This allows a building to leverage solar gain in the winter while 
helping to shield it from the summer sun. A study in San Jose, 
California found that homes utilizing solar orientation reduced 
heating needs by 10-20% and cooling needs by 10-40%.39 Placing 
windows on the south-face of the building will provide natural 
light during the day, helping to offset electric lighting needs.

Passive solar heating
Passive solar heating utilizes a system of passive elements to heat 
a building. South-facing windows with a low “U-value” allow 
solar energy into the structure. A “thermal mass”, a wall or floor 
made of a high-heat capacity material, like tile flooring or a 
brick wall, stores the solar energy as heat. The heat then radiates 
through the space, through natural convection, conduction, 
and radiation. Passive solar heating does not replace mechanical 
heating, but rather reduces reliance on heating systems. Shades 
and roof overhangs may also be used to help block the intense 
summer-sun.40 

Cool roofs
The dark asphalt shingles covering most roofs in the Highlands 
Region are durable, but also contribute to thermal gain during 
the summer. “Cool roofs”, or those with high solar reflectance, 
help to reflect sunlight away from a building – reducing heat 
gains. The EPA has found that cool roofs can be 50-60° F cooler 

39 Oikos, “Turn to Solar for Lower Heating Costs”, 1995, Web.
40 Fosdick, Judy, “Passive Solar Heating”, Whole Building Design Guide, 24 Aug 2012, 
Web.

than traditional roofing materials during peak summer weather. 
Cool roofs are appropriate for low-sloped roofs and steep-sloped 
roofs. On low-sloped roofs, cool roof coatings can be applied to 
traditional roof treatments, including asphalt and metal, or for 
new roofs, a single-ply membrane can be used in place of tradi-
tional roof treatments. For low-sloped roofs, both coatings and 
membranes are typically white in color. On steep-sloped roofs, 
infrared-reflecting pigments in asphalt shingles, clay tiles, and 
metal roof systems allow for solar-reflectance while maintaining 
the traditional residential roof aesthetic. The ENERGY STAR 
program rates roofing materials with high solar-reflectance.41 

Shading
Shading the peak summer sun can help prevent excess solar gain 
in a building. Landscaping can be used, where leaves block the 
sun during summer, falling during autumn to allow solar gains 
in winter months. Roof overhangs and awnings can be used 
to block solar gains from the higher summer sun, but permit 
gains from the lower winter sun. Shades, curtains, or blinds can 
help reflect solar energy in the summer as well as retain thermal 
energy in the winter.42 

Natural lighting 
Taking advantage of natural light sounds simple, but requires 
careful design to minimize glare and thermal loss/gain. High-
performance glazing systems combine double- or triple-paned 
construction with a low-emissivity coating, which admit light 
but manage thermal transmissions. Higher window head heights 
allow deeper light penetration, with penetration calculated as 2.5 
times the height of the window. Skylights can be used to provide 
additional light, or to bring light into interior rooms. Passive 
skylights use a double-layer of acrylic to allow light penetration, 
whereas active skylights have a mirror system that tracks sunlight 
to maximize light penetration throughout the day. Finishes can 

41 US EPA, “Reducing Urban Heat Islands: Compendium of Strategies: Cool Roofs”, 
2006, Web.
42 US DOE, “Energy-Efficient Window Treatments”, 25 September 2012, Web.

2010 Commercial Energy End-Use Splits, by Fuel Type (Quadrillion Btu)
Site Primary Primary

Natural Gas Fuel Oil (1) LPG Other Fuel (2)
Renewable 

Energy Site Electric Total Percent Electric (4) Total Percent

Lighting 1.19 1.19 13.6% 3.69 3.69 20.2%

Space Heating 1.65 0.22 0.06 0.11 0.28 2.33 26.6% 0.88 2.93 16.0%

Space Cooling 0.04 0.84 0.88 10.1% 2.60 2.64 14.5%

Ventilation 0.54 0.54 6.1% 1.66 1.66 9.1%

Refrigeration 0.39 0.39 4.5% 1.21 1.21 6.6%

Water Heating 0.44 0.03 0.03 0.09 0.58 6.7% 0.28 0.78 4.3%

Electronics 0.26 0.26 3.0% 0.81 0.81 4.4%

Computers 0.21 0.21 2.4% 0.66 0.66 3.6%

Cooking 0.18 0.02 0.20 2.3% 0.07 0.25 1.4%

Other (5) 0.30 0.01 0.14 0.05 0.01 0.69 1.20 13.7% 2.13 2.64 14.5%

Adjust to SEDS (6) 0.68 0.25 0.02 0.95 10.9% 0.06 0.99 5.4%

Total 3.29 0.52 0.14 0.12 0.14 4.54 8.74 100% 14.05 18.26 100%
 

Source(s): http://buildingsdatabook.eren.doe.gov/TableView.aspx?table=3.1.4
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help maximize light penetration, with recommended ceiling 
reflectance >80%, wall reflectance >50%, and floor reflectance 
at 20%. Buildings relying on natural light save between $0.05-
$0.20 per square foot on lighting and 10-20% on cooling, due to 
less waste heat generated by electric lighting systems. Lighting 
simulation software can help guide the decision-making process 
on how to best leverage light resources on the site, including 
guidance on window placement, sizing, and room layout. In 
general, maximizing the north- and south-facing façade and 
minimizing the east- and west-facing façade, keeping building 
depth to 60’ at maximum, and increasing the perimeter foot-
print all help permit maximum light penetration.43 

Green Roofs: Green roofs offer multiple benefits to the 
built and natural environments, transforming roofs into 
a true asset for the site. Green roofs increase the thermal 
resistance of the roof surface, helping the entire building 
stay warmer during the winter and cooler during the sum-
mer, than traditional roofing materials. This reduces energy 
costs and increases occupant comfort. Because the roof is 
under less thermal stress, green roofs have been shown to 
extend the life of roofs. The growing medium also reduces 
the transmission of noise, resulting in more quiet interior 
space. From an environmental standpoint, green roofs 
reduce stormwater runoff and reduce air pollution. If native 
plantings are used, then the green roof provides habitat and 
strengthens the vitality of the natural system.

Green roofs are suited to buildings with flat or low-
sloped roofs. There are two types of green roofs – inten-
sive and extensive. Extensive roofs have shallow growing 
medium, low-maintenance vegetation, and low roof loads, 
but often are inaccessible to building users. Intensive roofs 
have deeper growing medium, higher-maintenance vegeta-
tion, and higher roof loads, and are meant to be enjoyed by 
building occupants. Accordingly, extensive roofs cost much 
less per square foot than intensive roofs. 

The base structure of both types of green roofs is the 
same. On top of the roof structure, layers of vapor barriers, 
insulation, cover board, waterproof membrane, root bar-
rier, drainage layer, filter membrane, and growing medium 
(usually topsoil and lightweight, inorganic material) are 
installed. The thickness of the growing medium is deter-
mined by what will be planted – extensive gardens have 
shallow root structures, with medium of 2-6”; intensive 
gardens have deep root structures, with medium of 6-15”. 
Vegetation is then planted, typically succulents, herbs, 
grasses, and mosses for extensive roofs and shrubs, trees, 
and even vegetables for intensive roofs. 

Because of the difference in loads between extensive 
and intensive roofs, it is important to consider green roofs 
during the design phase in order to ensure the structure 
can support the desired roof.

43 Ander, Gregg D., “Daylighting”, Whole Building Design Guide, National Institute of 
Building Sciences, 24 Aug 2012, Web.

Ensuring that the building envelope is tight to prevent 
airflow and moisture creep through insulation systems in the 
foundations, exterior walls, and roof helps buildings maintain 
interior temperatures, reducing reliance on active heating, ven-
tilation, and air conditioning (HVAC) systems. The foundation 
and exterior walls should use air and vapor barriers to prevent 
airflow and moisture, and insulation should be used to maximize 
thermal performance in the foundation, exterior walls, floors, 
and attic.44 R-values, a measure of thermal resistance, should be 
maximized in building materials and in the amount of insula-
tion installed within the envelope. For the Highlands, the Build-
ing Science Corporation recommends the following R-values:45 

Windows R5

Foundation Slab R10

Foundation Walls R20

Above-ground walls R40

Attics R60

For renovations and adaptive reuse projects, the building 
envelope will require close examination. Energy audits can help 
identify existing gaps and leaks in the structure. Current stan-
dards for insulation are at their highest levels, so any remaining 
insulation will likely need to be added to or replaced, depending 
on its age and condition.

Ventilation 
Ventilation is an important but often-overlooked component 
of occupant comfort, by allowing stale air and pollutants to 
flow out of the building and allowing fresh air to flow in. While 
Regenerative Design calls for tight building envelopes, venti-
lation allows moisture, air, and pollutants to flow out of the 
building in a controlled way, promoting indoor air quality and 
enhancing occupant comfort. Natural ventilation of buildings 
is possible, although typically will not be sufficient to meet 
comfort needs all of the time. In general, easy-to-implement 
strategies include installing operable windows and ridge vents, 
and, in buildings with attics, attic ventilation.46 While passive 
ventilation strategies will not manage humidity, they can provide 
benefits during fall, winter, and spring. Buildings with tight 
building envelopes are recommended to include mechanical 
ventilation, in the form of a central-fan-integrated supply ventila-
tion system, energy-recovery ventilator (ERV), or heat-recovery 
ventilator (HRV). ERVs and HRVs require dedicated ductwork 
in order to operate efficiently and are therefore more expensive 
to install than central-fan-integrated systems. ERVs and HRVs 
transfer heat between exhaust and supply air streams, reducing 
loads on the building heating and cooling systems, with ERVs 
transferring moisture as well, leading to more stable interior 
humidity.47 48 

44 Arnold, Chris. “Building Envelope Design Guide”, Whole Building Design Guide, 1 
June 2009, Web.
45 Wilson, Alex, “How Much Insulation is Enough?” BuildingGreen.com, 28 Feb 2012, 
Web.
46 Walker, Andy. “Natural Ventilation”, Whole Building Design Guide, 15 June 2010, 
Web.
47 Holladay, Martin, “Designing a Good Ventilation System”, GreenBuildingAdvisor.
com, 15 Jun 2009, Web.
48 Energy.gov, “Whole-house ventilation”, Energy Saver, US DOE, 20 May 2012, Web.
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Ford River Rouge Plant
The roof features a 10-acre extensive vegetative roof – at the time, the 
largest green roof in the US. The project team tested various native 
plants and selected a sedum that thrived on the site. The roof manages 
stormwater, but also provides thermal and acoustic insulation for the 
structure – reducing demands on the HVAC and providing a more 
comfortable work environment.

 To learn more see page 39

Heating and Cooling 
There is no single best approach to achieving energy-efficient 
heating and cooling in a building. Geothermal systems, as 
described on page XX, are one good approach. On brownfield 
sites, using existing energy source connections will help mini-
mize site disturbance, reduce renovation needs, and allow for 
maximum reuse of existing mechanical and distribution systems. 
For older structures with systems that need replacing, ductless 
heating and cooling units are one efficient option. Ductless units 
do not use centralized units and distribution systems, so they can 
easily be installed with minimal interior renovation. Units are 
installed on the wall and deliver warm or cool air directly into a 
room as needed. These systems also allow for easy “zoning”.49 

For new structures or where an existing HVAC system needs 
replacing, consider the following: 

ENERGY STAR 
ENERGY STAR is a voluntary program, administered through 
the US EPA and US DOE to identify and promote energy-effi-
cient products. The ENERGY STAR logo on systems, appli-
ances, and consumer products (like light bulbs) indicates that 
the product has achieved leading energy efficiency in its product 
class and will contribute to reducing a building’s overall energy 
needs. Heating, cooling, and ventilation systems have achieved 
the ENERGY STAR label, as have water heaters, refrigerators, 
and roofs. To find products, visit ENERGY STAR.50 

Zoning
Zoning a building means dividing it into segments with similar 
thermal needs and then servicing those zones with two (or 
more) HVAC systems. This allows different parts of a building 
to be kept at different temperatures, based on occupant needs. 
In a mixed-use commercial building, this would allow tenants 
operating on different schedules to individually set the time and 
temperature of heating and cooling systems, so the whole build-
ing would not need to kept at the same temperature, 24 hours a 
day. In a residential setting, bedrooms, which are typically occu-
pied in the evening hours, can be controlled separate from living 
spaces, which are typically occupied during the day.51 By heating 
and cooling zones selectively, overall energy use is reduced.

System sizing 
Buildings designed with a tight building envelope, high R-value 
walls, attics, and floors, and low U-value glazing do not have 
the same energy requirements for heating, cooling, and ventila-
tion of conventional designs of a similar size. For that reason, 
it is important to size mechanical systems appropriately for the 
expected building performance. Over-sized equipment not only 
costs more upfront, but also will operate less efficiently than 
optimal – resulting in higher energy bills each month.52 Software 

49 ENERGYSTAR, “Ductless Heating & Cooling”, US EPA and US DOE, Web.
50 ENERGYSTAR, “About ENERGY STAR”, US EPA and US DOE, Web.
51 Paradis, Richard, “Energy Analysis Tools”, Whole Building Design Guide, 10 June 
2010, Web.
52 ENERGY STAR, “Right-Sized Air Conditioners”, US EPA and US DOE, 2005, Web.

tools can help determine the optimal equipment size, as can the 
Manual J and Manual S of the Air Conditioning Contractors 
Association of America (ACCA).53 

Digital programmable thermostat 
Most buildings are not occupied 24-hours per day, and for those 
that are, there are often zones that are occupied at different times 
of the day. Digital, programmable thermostats allow building 
owners or managers to adjust the temperature automatically 
based on expected use. For example, a retail space is likely used 
between the hours of 9 am – 10 pm. During overnight hours, 
the thermostat can be programmed to adjust the temperature 
5-8 degrees (up in summer, down in winter), returning back to 
the “daytime” temperature in time for the store’s opening. In a 
residential setting, bedrooms may be set to the ideal temperature 
during evening hours, while living spaces are set to the ideal 
temperature during the day.54 

Water Heating 
No matter what type of water heating system is selected, 
ENERGY STAR products should be prioritized. Traditional 
“storage” water heaters have tanks that store heated water, even 
when there is no demand. Because water loses heat during low-
demand times, additional energy is required to account for heat 

53 Florida Solar Energy Center, “Right-Size Heating and Cooling Equipment”, Technol-
ogy Fact Sheet, US DOE EERE Clearinghouse, Jan 2002, Web.
54 Consumer Reports, “Use a programmable thermostat to keep cooling costs in check”, 
Consumer Reports News, 20 June 2012, Web.

Green Roofs

Living Roof
Photo Credit: Ford Photomedia

Courtesy of William McDonough + Partners

http://www.energystar.gov/productfinder/
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loss. Tankless systems heat water on-demand, making them 
much more efficient than storage systems. However, simulta-
neous hot-water uses may stretch these systems beyond their 
capabilities. If the site is using a geothermal heat pump, water 
can also be heated through this system, although during winter 
months, the system will exhaust cold air, providing additional 
loads to the HVAC. Solar water heaters, which are connected to 
a small solar panel, operate similarly to storage water heaters. To 
ensure hot water on cloudy days, a back-up conventional storage 
hot water heater is recommended.55 Insulating hot water heaters 
(if they have storage tanks) and hot water pipes can help elimi-
nate thermal losses in-between uses and during transmission.56 

Lighting
ENERGY STAR products should be considered in fixture 
selection. Daylight-responsive lighting controls adjust electric 
light levels in response to the amount of available natural light 
automatically. Integrating this kind of system will optimize 
natural lighting benefits.57 Installing fluorescent light fixtures 

55 US DOE, “New infographic and projects to keep your energy bills out of hot water”, 
Energy Saver, 19 April 2013, Web.
56 American Council for an Energy-Efficient Economy, “Water Heating”, December 
2012, Web.
57 Ander, 2012.

14 Maple Ave
14 Maple Avenue is a mixed-use building in downtown Morristown. 
The site had most been home to a surface parking lot and a department 
store. The Morristown Parking Authority (MPA) saw an opportunity, 
however, to provide more parking onsite while revitalizing a subdued 
corner of downtown through the redevelopment of the site as struc-
tured parking, ground-floor retail, and office space. The building 
promotes street-level activity through its mixed uses, bringing a steady 
flow of pedestrian traffic to the site each day.

 To learn more see page 34

 Source: Minno & Wasko Architects and Planners

with accessible dimming controls and switches will help ensure 
that, in combination with natural lighting, occupant light needs 
will be met efficiently.58

Materials
Building materials have impacts on human health and the 
environment throughout their life cycle. Resource extraction, 
material processing and product manufacturing, distribution, 
installation, use, demolition, and end-of-life disposal involves 
huge amounts of energy, natural resources, pollutants, and emis-
sions. Selecting durable building products, derived from natural 
resources or made from recyclable materials, that are low-VOC 
will help to minimize the lifecycle impacts of the building on 
humans and the environment. Consider the following when 
selecting building products –

 ⊲ Locally produced – products sourced locally help support 
the local economy and reduce greenhouse gas emissions 
associated with transportation

 ⊲ Rapidly renewable content – bamboo, cork, wool, cotton, 
and natural rubber

 ⊲ Reclaimed/Reused materials – including wood flooring, 
bricks, and metals

 ⊲ Recycled content – structural metals, wood products, and 
plastics all often contain recycled content and can be speci-
fied to achieve the upper limits for recycled content

 ⊲ Recyclability – select materials that can be readily recycled 
or reused when the building is at the end of its useful life; 
aluminum, steel, cork, and some wood products

 ⊲ Low- or No-VOC – Volatile organic compounds (VOCs) 
are emitted as gases from certain materials. Chemicals that 
comprise those gases can contribute to poor air quality 
and negative health effects, including headaches, eye, nose, 
throat irritation, or even cancer. Low- and no-VOC build-
ing products minimize or eliminate exposure to VOCs. This 
is particularly important when specifying paints, sealants, 
adhesives, carpets, and composite wood products.59 60 

 ⊲ Durability – Select materials that will last for the intended 
lifetime of the building, especially for the core and shell 

 ⊲ Upgradability – Certain items in a building will be updated 
more frequently, like carpeting, fixtures, and some mechani-
cal systems. Choose products that can be replaced easily, like 
carpet tiles, or can be removed nondestructively, like flooring 
that is mechanically installed.

Certifications, like FSC for sustainable wood products or 
Greenguard Certification for low-emitting interior products, can 
help verify manufacturer claims of product attributes to ensure 
high-quality materials are selected.

58 Nelson, David, “Energy Efficient Lighting”, Whole Building Design Guide, 23 July 
2010, Web.
59 US EPA, “An Introduction to Indoor Air Quality: Volatile Organic Compounds”, 9 
July 2012, Web.
60 USGBC, “FOCUS: Building Materials”, LEED Frequently Asked Questions, Web.

Materials
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CONVENTIONAL SINGLE FAMILY HOME

GREEN SINGLE FAMILY HOME

REGENERATIVE SINGLE FAMILY HOME

 ⊲ Large lot size

 ⊲ Graded site disturbed natural hydrology during construction

 ⊲ Monoculture landscape dominated by non-native turf grass

 ⊲ No natural shading from trees

 ⊲ Large percentage of impervious surface

 ⊲ No windows on south-facing wall

 ⊲ Complicated roof structure and high ceilings not thermally 
efficient

 ⊲ Smaller lot size

 ⊲ Graded site disturbed natural hydrology during construction

 ⊲ Monoculture landscape dominated by non-native turf grass

 ⊲ Additional trees provide shading for grass, but little for the 
structure

 ⊲ Smaller percentage of impervious surface

 ⊲ Few windows on south-facing wall

 ⊲ Simple roof structure and typical ceilings increase thermal 
efficiency

 ⊲ Natural topography retains natural hydrology during con-
struction

 ⊲ Polyculture landscape comprised of native species of various 
ages provides habitat and stormwater benefits

 ⊲ Trees provide shading to the structure during the summer 
months, adding thermal efficiency to the structure

 ⊲ Small percentage of impervious surface; walkways and drive-
way made from pervious pavers.

 ⊲ Long south-facing wall with large windows allows natural 
lighting and enhances thermal efficiency of structure

 ⊲ Simple roof structure increases thermal efficiency; green roof 
further reduces stormwater runoff

 ⊲ Solar panels provide onsite renewable energy

 ⊲ Raised beds provide food for the household
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Maintaining Regenerative Design

Occupant Education 
and Use Phase
High-performing buildings – whether residential, commercial, 
or institutional – can only perform as efficiently as they are oper-
ated. The same is true for high-performing landscapes. Working 
directly with residents, lessees, owners, and maintenance staff to 
understand the systems, materials, and natural features of the 
site will ensure the building and site design intents are realized.

The recommendations and examples below entail keeping 
records of instruction for use and maintenance of site and build-
ing systems and products. To ensure this information is not lost 
during building turnover, consider creating and maintaining a 
handbook. Such a handbook would record all of this informa-
tion in one, centralized location that will codify site and build-
ing knowledge between users – ensuring the long-term success of 
the project.

Site
No two Regenerative Design sites will have the same mix of 
natural features, so ensuring knowledge transfer during occu-
pant turnover will ensure the site is maintained properly over the 
long-term. The following are some examples that illustrate needs.

Hydrology and topography
Sites are carefully designed for optimal stormwater management. 
New occupants and maintenance staff need to be informed of 
the importance of the site’s hydrology and topography in this 
context so they can consider the full impact of adding structures, 
leveling topography, or adding pavement on stormwater flows.

Landscape features
Landscape features are carefully selected to perform stormwater 
management, reduce irrigation needs, and provide food and 
habitat for humans and native species. New occupants and main-
tenance staff should tour the site to understand how it functions 
as a system and to understand how the needs of a Regenerative 
Design differ from a conventional landscape design. Low-water 
plants require less routine maintenance than residents, lessees, 
or maintenance staff are accustomed to. Riparian buffers should 
not be mowed as frequently as turf grass and landscaping should 
not be removed. Wetlands in particular should be noted for their 
form, function, and any required maintenance of constructed 
systems.

Food Production 
Growing food is a rewarding effort, particularly during harvest 
times. However, the work that goes into preparing soil, planting, 
watering, pruning, and managing pests can curb enthusiasm, 
especially for novice gardeners. If a garden is to be maintained by 
residents or lessees, it is important to provide resources on how 
to start and maintain it. For new projects, general resources on 
gardening of all varieties – raised beds, containers, or plots – are 
readily available. To inspire pride of ownership and responsibil-
ity, provide a garden journal to capture learnings on watering, 
compost needs, pest control measures, and weeding – but also 
on food yields. This codifies knowledge and helps to show the 
rewards at the end of the growing season. It will also serve as 
an invaluable tool when the site turns over to new occupants or 
maintenance staff. 

Trails and community access 
Sites featuring trails (or portions of larger trail networks) and 
community access points to natural features should keep a file 
that identifies the existence and location of trails and access 
points, any use agreements that may be in place with the 
municipality or institutions, and any maintenance requirements 
or schedules. This will ensure a smooth transition between 
occupants.

Building
Regenerative Design introduces a mix of passive and active 
systems that are not found in conventional construction. It is 
critical that anyone occupying the space – residents, building 
managers, maintenance staff, and others – understand how the 
space has been designed to ensure it is operated efficiently.

Energy Use 
Individual meters hold individual tenants accountable for their 
energy use but also demonstrate the magnitude of their energy 
use. In multi-unit buildings (residential or commercial), seeing 
the energy use of neighbors can create a sense of competition 
to reduce energy use that yields more energy reduction than 
statistics on greenhouse gas emissions or even dollars saved.1 By 
providing this data to tenants monthly or quarterly, whole-build-
ing energy use can be reduced. 

1 Dave Levitan, “How Data and Social Pressure Can Reduce Home Energy Use”, envi-
ronment 360, 4 December 2012, Web.
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Lighting 
Buildings that are designed to rely on natural light are relatively 
uncommon. Such designs typically include shades, louvers, and 
lighting controls that help moderate sun intensity and while also 
providing supplemental electric light when daylighting alone 
cannot meet user needs. At turnover, it is important that new 
users understand how the systems are controlled both manually 
and automatically in order to ensure their proper use.

Thermal Comfort
A number of tools exist to help users control thermal comfort 
efficiently – but users and maintenance staff need to know that 
the tools are integrated into the building and how to use them 
effectively. Digital programmable thermostats reduce energy 
use by allowing for automatic adjustments to interior tempera-
ture based on expected thermal needs – eliminating the need 
for building users to remember to raise or lower the thermostat 
throughout the day. These are particularly important for leverag-
ing buildings with HVAC zones. Operable windows can be an 
effective way to passively provide thermal comfort, especially on 
days where outdoor temperatures fall between 65° and 80° and 
humidity is low – most often in the spring and fall. Particularly 
in a commercial or industrial setting, users are not accustomed 
to using windows for thermal comfort. Passive elements, like 
passive solar heating, must also be explained. For example, new 
users may place carpet over a trombe floor, which will reduce the 
effectiveness of the system – leading to an increase in mechanical 
heating.

Plumbing
Regenerative Design buildings often include plumbing systems 
that are not found in conventional buildings. Greywater systems, 
which can use rainwater for toilets, sink drain water for toilets, 
or even filtered toilet water for irrigation or constructed wet-
lands, all require certain maintenance and oversight to ensure 
proper function. If tankless water heaters are used, simultane-
ous hot-water uses may be restricted. Ensuring building users 
know about these systems and understand their optimal use will 
reduce confusion later. 

Roof
 A number of different roof types and constructions are possible 
in a Regenerative Design and some elements of the design will 
not be immediately apparent to new tenants or maintenance 
staff. The most obvious roof design will be the green roof – but 
documenting the maintenance requirements and plant spe-
cies will help ensure the long-term success of a green roof. Less 
obvious will be things like the loads a roof has been engineered 
to support – in anticipation of the installation of an extensive 
green roof or solar panels, for example – or roof materials with 
thermally reflective pigments – which if replaced with con-
ventional roofing materials, will significantly alter the thermal 
performance of the building.

Building Materials and Maintenance 
Green building materials can differ from conventional materi-
als in ongoing cleaning and maintenance, but also in end of life 
replacement. For example, bamboo flooring typically cannot 
be cleaned with ammonia- or bleach-based cleaners; carpet tile 
systems do not need to be fully replaced when stains or tears 
appear, but can be returned to the manufacturer for a replace-
ment tile; and copiers can be on product-lease agreements where 
the manufacturer will provide ongoing maintenance and replace-
ment as needed. Recording such information in a file will ensure 
maintenance is performed correctly and in accordance with any 
service agreements. Instructions for the maintenance of a biowall 
should also be kept in order to ensure proper lighting, watering 
and pruning. In general, buildings with tight building envelopes 
should be cleaned with low- or no-VOC cleaning products in 
order to maintain indoor air quality.



28 Regenerative Design | Regional Plan Association | June 2014

Regenerative Design 
in the Highlands

Municipal Leadership
Municipalities can take a leadership role by integrating elements 
of Regenerative Design into capital improvement projects, open 
space and park projects, and community programs. Residents 
will quickly see the benefits of Regenerative Design as their com-
munity becomes reconnected to its waterways and natural lands 
and as natural features become more prominent in developed 
areas – serving as an inspiration to incorporate Regenerative 
Design elements into their own properties.

Land Conservation
Land conservation protects natural lands, sensitive ecosystems, 
and farms from development. The two most common tools for 
land conservation are land acquisition and conservation ease-
ments. Acquiring natural lands that may come up for sale allows 
a town to use the property as the community deems appropriate 
– for open space, parks, or other uses. Land acquisition has some 
drawbacks, including the cost of purchase and the loss of the 
land from the tax base. Another tool that is growing in popular-
ity is the conservation easement. Under a conservation easement, 
a landowner places a legal restriction on development of land 
in perpetuity. Such easements can be sold or donated by the 
landowner. Conservation easements allow landowners to retain 
ownership of the property and use of the land for agriculture, 
forestry, and residential uses. If the property is sold, the conser-
vation easement transfers along with the deed, so the natural 
features of the site are protected.1 

Vacant properties 
Vacant lots, particularly those in areas with high visibility – in 
downtowns, along primary and secondary roadways, and near 
entrance corridors, for example – can become eyesores for the 
community. Even in situations where a municipality does not 
have the ability or the desire to acquire these properties, they can 
play a role in revitalizing vacant lots, even temporarily. Munici-
palities should inventory their vacant lots and evaluate whether 
to implement long-term or short-term interventions that turn 
these liabilities into community amenities. Long-term options 
include urban gardens and pocket parks, while short-term solu-
tions could include mobile container gardens, pop-up parklets or 
public plazas – and even pop-up community events like farmers’ 
markets. 

1 The Nature Conservancy, “Private Lands Conservation”, 2013, Web.

Green streets 
Green streets provide multiple benefits – they can contribute to 
traffic calming, enhance stormwater management in developed 
areas, and, most notably, beautify the streetscape through the 
introduction of grasses, shrubs, and trees to the streetscape. 
Using the public right-of-way, grey surfaces are replaced with 
plantings – on medians, along sidewalks, and at curb bump-
outs – and permeable pavers replace asphalt and concrete where 
feasible.2 

Trail system 
Creating a trail system is one way to enhance public access 
and promote natural areas. Single trails that go through parks, 
natural lands, and along rivers and streams are a great beginning. 
Connecting one-off trails to form a network not only increases 
access community-wide, but can provide a viable alternate 
transportation mode for residents. If trails are planned in such 
a way that connects community amenities – parks, schools, 
libraries, downtowns, shopping areas, and even employment 
centers – with residential areas, residents can safely walk or bike 
for short-trips.

“Sharing” Programs 
Car-sharing and bike-sharing programs are rapidly gaining 
popularity in cities and suburbs across the US. Part of the “shar-
ing economy”, these services can reduce the need for individual 
ownership, saving resources. Users are attracted to the programs 
because maintenance and operating costs are included with 
membership. Car-sharing programs are typically run by private 
companies that offer annual or monthly membership programs, 
where users can reserve a shared car for use 24-hours a day. Such 
programs cover gas and insurance for users through the member-
ship fees. Municipalities can encourage car-sharing programs by 
offering reserved parking spots in municipal lots. Bike-sharing 
programs are often public programs or public-private partner-
ships. Municipalities can take a leadership role in creating a bike-
share program and by providing bike-friendly infrastructure, 
including bike racks, bike lanes, and “Share the Road” signage 
along roadways.

Community Engagement 
Engaging the community in municipal-led Regenerative Design 
projects will help expose residents to the framework and educate 
them on the benefits of Regenerative Design. Many communities 

2 Low Impact Development Center, “Green Streets”, LowImpactDevelopment.org, 
2008, Web.
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host volunteer or service days – use Regenerative Design projects 
(helping to build new projects or maintaining existing ones) for 
these days. Another opportunity to engage with community 
members and businesses is to hold workshops on Regenerative 
retrofits – like rain barrels, green roofs, native landscaping – and 
offering incentives or rebates to property-owners that implement 
projects. 

Policy Section
Most land use regulations and determinations are made at the 
municipal level in New Jersey. Accordingly, individual munici-
palities should evaluate which elements of Regenerative Design 
to promote, which to carefully control (through special use per-
mits), and which (if any) to restrict. Once that is understood, the 
zoning code, subdivision regulation, and other municipal ordi-
nances can be harmonized to achieve those goals. Throughout 
the process, representatives from all relevant municipal depart-
ments and boards should be included to ensure all stakeholders 
involved with permitting, approvals, and enforcement are on the 
same page. 

Municipalities have to decide whether to proactively create, 
align, and strengthen policies to support Regenerative Design or 
to wait for specific proposals to react to. Getting ahead of pro-
posals provides numerous benefits, including creating a predict-
able development environment, reducing the time and expense 
of the approvals process, and allowing time to carefully consider 
how Regenerative Design fits in with a community’s vision and 
goals – without the pressure of a specific proposal.

The following section will discuss a few of the more salient 
regulatory issues for Regenerative Design – renewable energy, 
stormwater management & green infrastructure, and graywater 
systems.

Renewable Energy
Renewable energy is not prohibited by the State of New Jersey 
and its policy for net metering makes widespread adoption of 
small-, community-, and commercial renewable energy projects 
attractive. The main considerations for renewable energy projects 
will be in siting them, which occurs at the municipality level. 
While policies at the state level generally support renewable 
energy, municipalities have the ability to regulate where and how 
features are sited through zoning and subdivision requirements.

Net Metering
Net metering is a policy that allows consumers with renew-
able energy systems to interconnect with the electricity grid. 
The energy generated by the renewable energy system feeds 
directly into the home or community; when energy generation 
exceeds energy demand, the excess is delivered to the electric 
grid. Customers receive a credit on their bill for the value of the 
energy delivered to the grid. In essence, when a home is not using 
energy, the electricity meter runs backwards.3 New Jersey is one 
of the 43 states that require utilities to accommodate net meter-
ing for residential, commercial, and industrial customers.4 

3 Solar Energy Industries Association, “Net Metering”, September 2013, Web.
4 Database of State Incentives for Renewables & Efficiency (DSIRE), “New Jersey: 

Shoelace Park
While Shoelace Park in the Bronx has been a park since the 1920s, only 
recently has it begun to be embraced as a community amenity. A 1.5-
mile linear park along the Bronx River, the park suffered as degraded 
water quality from decades of development and industrialization made 
the river seem more like a liability than an asset. The park offers few 
connections to the Bronx River itself. 

 To learn more see page 45

Solar
Solar installations are typically sited on rooftops or on the 
ground. Rooftop installations may be constricted by local build-
ing height regulations, particularly if they are amounted above 
the roof structure. Ground solar installations present a different 
concern – impervious cover. Rainwater and condensation on the 
surface of the panel will runoff the surface and onto the ground 
at a faster rate than if directly on grass and there is currently a 
national debate about whether ground solar panel installations 
should be considered impervious cover. In NJ, the State has 
determined not to include solar panels in calculations for site 
impervious cover or agricultural impervious cover.5 However, 
individual municipalities can determine siting requirements 
for solar installations that could prevent them from being sited 
directly on sensitive lands.

Wind
Wind turbines, particularly horizontal-axis turbines, require tall 
towers. Because of the need for non-turbulent winds, turbines 
must be taller than nearby structures. Municipal zoning depart-
ments must consider how to treat wind turbines under zoning 

Incentives/Policies for Renewables & Efficiency – New Metering”, US Department of 
Energy: Energy Efficiency & Renewable Energy, Interstate Renewable Energy Council, 
North Carolina Solar Center, June 2013. Web.
5 State of New Jersey, “Chapter 4: An Act Concerning Solar Panels and Impervious 
Surfaces and amending and supplementing various parts of the statutory law”, 22 April 
2010, Web.

2012 Million Trees Planting – Riparian Buffer Expansion 
Credit and courtesy of Bronx River Alliance

Community Engagement
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codes, if they are not specifically called out in the text. Wind 
turbines could be held building heights, or given special use con-
siderations similar to flag poles and telecommunications towers.

Model Ordinances
For municipalities looking to promote solar or wind power 
installations, the Commonwealth of Virginia and the Com-
munity Planning Division of Lancaster County in Pennsylvania 
have drafted model ordinances for wind and solar power that 
help guide local governments identify the key impacts and 
provide guidance on how to form an ordinance that best fits the 
community. The following websites provide model ordinance 
guidance: - Virginia and Lancaster.

Stormwater Management & Green Infrastructure
Under the Stormwater Management Rules (SWM Rules), 
municipalities are permitted to set groundwater recharge 
requirements that exceed state regulations. Municipal Storm-
water Management Plans (MSWMP) are required under the 
NPDES and outline how development regulations and the mas-
ter plan document implement SWM Rules, a summary of how 
the MSWMP incorporates design and performance standards, 
a mitigation plan to offset variances and exemptions, a copy of 
all stormwater control ordinances, a copy of a long-term opera-
tion and maintenance plan for the stormwater system, and how 
the MSWMP coordinates with the soil conservation district 
plans. The SWM Rules outline requirements for erosion control, 
groundwater recharge, stormwater runoff rates, stormwater run-
off quality, and maintenance plans. MSWMP’s must meet the 
SWM Rules, but is permitted to be more stringent – including 
setting more stringent stormwater runoff/quality thresholds and 
applying the rules to smaller sites.

Green infrastructure is well positioned within NJ’s storm-
water management regulations. The SWM Rules require that 
non-structural stormwater management strategies are used 
to the greatest extent possible before structural stormwater 
techniques are used, and a basis for contention for using non-
structural strategies is required before structural techniques can 
be approved. Non-structural techniques identified in the SWM 
Rules include: protect areas susceptible to erosion and sediment 
loss; minimize impervious surfaces; protect natural drainage 
features; minimize “time of concentration” pre- and post-
construction; minimize land disturbance, clearing, and grading; 
minimize soil compaction; plant low-maintenance landscaping 
and native plantings; provide open-channel conveyance systems; 
provide source controls to minimize release of pollutants into 
stormwater runoff. These strategies are echoed in the New Jersey 
Stormwater Best Management Practices Manual (BMPM). The 
BMPM also contains low-impact structural techniques, which 
include constructed wetlands, rain gardens, and bioswales. All 
of these strategies are included as part of a Regenerative Design 
framework.6 

6 Carolyn Worstell, “Green Infrastructure in the State of New Jersey”, New Jersey 
Future, January 2013, Web.

While municipalities may require more stringent stormwater 
management regulations, the majority has adopted the mini-
mum standard. When adopting the MSWMP, many municipali-
ties did not integrate it with zoning or other regulations, creating 
loopholes. In NJ, municipalities lack the authority to charge 
landowners a fee based on the quantity of stormwater produced 
by their site. If this were enabled, landowners and developers 
would have an incentive to reduce stormwater runoff. An overall 
lack of enforcement of the SWM Rules is present at the state and 
local levels in many municipalities. According to SWM Rules, 
on redevelopment sites, runoff cannot exceed the pre-construc-
tion quantity – so improvements will not be achieved through 
regulations. The state does not have an established methodol-
ogy for calculating the stormwater benefits and impacts from 
low-impact strategies. This creates a problem when developers 
seek approvals. The Nonstructural Stormwater Strategies Point 
System Excel document will help make the case for low-impact 
strategies’ benefits, however. While the planning department 
will likely approve a low-impact development strategy outlined 
in the SWM Rules, the municipal engineer may be less satisfied 
with low-impact strategies with unproven or unknown stormwa-
ter benefits.7 The NSSPS Excel document will help show those 
benefits.

Municipalities looking to encourage low-impact develop-
ment strategies should consider evaluating local zoning and 
subdivision regulations against the MSWMP for conflicts and 
holding a work session with relevant departments and boards to 
ensure a consistent approach towards evaluating green infra-
structure projects. Regional approaches to the SWM Rules 
are permitted under the regulations and in the Pine Barrens, a 
regional approach has been adopted – the Highlands municipali-
ties should consider this approach to expand the scale of analysis 
and to reduce the burden on individual municipalities.

Model Ordinances
The US EPA has devised a stormwater management ordinance 
that provides flexibility for municipalities in creating a policy 
tailored to a municipality’s needs and goals. This stormwater 
management ordinance references a stormwater management 
handbook – the City of Philadelphia has designed one that 
focuses heavily on green infrastructure approaches to stormwater 
management that would work well with a Regenerative Design 
approach. This includes site plan design requirements, riparian 
buffers, and onsite stormwater management requirements. The 
US EPA also provides model ordinances for stream buffers and 
reservoir protection. For these resources, visit:

City of Philadelphia Stormwater Management Guidance Manual 
US EPA Post Construction Runoff Model Ordinance 
US EPA Steam Buffer Model Ordinance
US EPA Surface Water Protection Model Ordinance

7 Worstell 2013.

http://www.deq.state.va.us/Programs/RenewableEnergy/ModelOrdinances.aspx
http://www.co.lancaster.pa.us/toolbox/cwp/view.asp?a=3&q=642421
http://www.pwdplanreview.org/WICLibrary/PSMGM%20V2.0.pdf
http://www.sustainablecitiesinstitute.org/view/page.basic/legislation/feature.legislation/Ordinance_EPA_Post_Const_Runoff;jsessionid=F44F6425662C3A23A8842C3F100E4868
http://www.sustainablecitiesinstitute.org/view/page.basic/legislation/feature.legislation/Ordinance_EPA_Stream_Buff;jsessionid=F44F6425662C3A23A8842C3F100E4868
http://www.sustainablecitiesinstitute.org/view/page.basic/legislation/feature.legislation/Ordinance_EPA_Surfc_Watr_Protect;jsessionid=F44F6425662C3A23A8842C3F100E4868
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Graywater systems
Graywater systems take a number of forms – some including the 
capture and conveyance of rainwater, others of sanitary water; 
some delivering graywater to toilet tanks, others to cisterns for 
irrigation or to constructed wetlands for treatment. In New 
Jersey, graywater is officially defined as wastewater that does not 
contain sewage.8 

NJ 58:11-25b permits the installation and use of waste 
treatment systems and graywater systems. However, the regula-
tion explicitly states that alternative and graywater systems will 
be subject to local health department regulations and subcode 
official inspection.9 

Model Ordinances
The State of California’s code for graywater systems out-

lines a number of important considerations that a municipality 
could consider for a local ordinance, including requirements for 
discharges from such systems. The City of Sunnyvale has passed 
an ordinance to provide flexibility to residents wishing to install 
graywater systems. To review these regulations, visit: The State of 
California code and City of Sunnyvale ordinance

Site Plan and Zoning Requirements
Site plan requirements can be tailored to permit flexibility for 
Regenerative Design projects. Examples include: eliminating 
frontage and orientation requirements that would allow homes 
to be oriented for solar gain; aesthetic requirements for land-
scaping, building materials, and/or house design in “harmony” 
with the character of existing development; and height require-
ments for accessory structures. A review of the municipal zoning 
and site plan ordinances for consistency with the Regenerative 
Design framework for existing barriers is the best place to start.

One important subdivision requirement to consider is 
outlining a process and procedure for submitting a Planned Unit 
Development (PUD), or clustered development. Cluster develop-
ments, as discussed above, allow for subdivisions that preserve 
natural lands, but often require smaller setbacks than conven-
tionally permitted under zoning. 

Model Ordinances
New York State has a guidebook on this topic that outlines PUD 
and provides model language, available here.

Tree Canopy
Trees can serve as valuable connectors for wildlife, by allowing 
them to move throughout the community and between natural 
lands over roadways – as opposed to across them. A commu-
nity benefit comes from tree-lined streets that provide shading, 
aesthetic, and stormwater benefits. In New Jersey, municipalities 
with an approved Community Forestry Management Plan can 
participate in the Community Stewardship Incentive Program, 
which provides liability protection and grant opportunities to 
municipalities.10 

8 Rutgers, The State University of New Jersey, “On-Site Greywater Treatment”, Green 
Building Manual, 1 May 2011, Web.
9 Onecle, “New Jersey Statues – Title 58 Waters and Water Supply”, 4 September 2013, 
Web.
10 NJDEP, “New Jersey Shade Tree and Community Forestry Assistance Act”, Division 
of Parks and Forestry Community Forestry, Web.

Policy Overview
The State of New Jersey has a number of regulations and plans 
that guide development and land use in the state. It is impor-
tant for municipal officials, department staff, and developers to 
understand Regenerative Design within this policy framework.

Open Space Master Plan 
Municipalities may create Open Space plans or have open space 
as part of the municipal/county master plan document. There is 
no statewide Open Space plan, nor are municipal master plans 
required to include an open space element. Creating an Open 
Space Plan or plan element in the Master Plan would allow a 
municipality to articulate community open space priorities and 
could result in greater attention to preservation.

Freshwater Wetlands Protection Act 
Directs NJDEP to provide protection to freshwater wetlands, 
transition areas, and state open waters. It also requires individu-
als, companies, and government to obtain permits for impacts on 
these areas from DEP. This Act constrains permissible land use 
in preserving wetlands and transition areas. The Act pre-empts 
municipalities.

Flood Hazard Area Control Act 
Establishes standards for development within flood hazard areas, 
including building elevation, restricting obstructions to flow, 
and preserving riparian corridors. This Act constrains permis-
sible land use in preserving riparian areas and may require higher 
building elevations. It is intended to help in protecting health 
and safety during flood events and preserving vital ecosystem 
services and habitat.

Waterfront Development Act 
This Act requires a permit for dredging or construction over 
a waterway or within 500’ of the mean high water line of that 
waterway. This includes docks, piers, and buildings. This does 
not apply to areas regulated under CAFRA or within the Hack-
ensack Meadowlands Development District. This Act constrains 
permissible land use in Wetland Areas. 

NJ Water Pollution Control Act 
Requires point source dischargers to surface waters to obtain a 
NJPDES Discharge to Surface Waters permit and also requires 
dischargers of pollutants that may enter ground waters to obtain 
a NJPDES Discharge to Ground Water permit. This Act helps 
NJDEP understand, monitor, and control water pollution.

Tidelands Act 
States that NJ holds in trust for the public all tidelands, or ripar-
ian lands that now or formerly flowed by the tide in a natural 
waterway, including filled lands. The State does allow individuals 
to purchase or lease these lands. This Act constrains permissible 
land use in Tidelands. 

http://www.hcd.ca.gov/codes/shl/Preface_ET_Emergency_Graywater.pdf
http://www.hcd.ca.gov/codes/shl/Preface_ET_Emergency_Graywater.pdf
http://sunnyvale.ca.gov/Portals/0/Sunnyvale/CouncilReports/2011/11-244.pdf
http://www.dos.ny.gov/lg/publications/Planned_Unit_Development_Guide.pdf
http://www.state.nj.us/dep/parksandforests/forest/community/grants-csip.html
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Act Concerning Expedited Permits 
Allows expedition of permits for construction related to the 
provision of services (roadways, water, sewer, communications, 
etc.) in designated Smart Growth Areas. Expedited permits 
reduce the time it takes to get projects built, which can help steer 
development toward growth areas (and away from other areas).

Funding Strategies
Because the health of the Highlands’ ecosystem is critical to the 
protection of New Jersey’s drinking water resources, financing 
for projects that include specific Regenerative Design elements is 
available from a number of sources, at the state and federal level.

NJ Economic Development Authority (NJEDA): 
Real estate development programs and bond financing

NJ Department of Environmental Protection 
(NJDEP): Natural Resource Damages Liability Protection for 
Developers provides liability protection for non-responsible 
developers against natural resource damage claims. The Aid for 
Urban Environmental Concerns Act authorizes DEP to provide 
grant assistance for projects addressing environmental concerns 
in urban communities and Depressed Rural Centers Provides 
grant funds to address environmental concerns, which could be 
useful in redevelopment/infill projects. The Global Warming 
Solutions Fund Act authorized the auction of carbon cap-and-
trade credits, with the proceeds going to fund renewable energy, 
energy efficiency, and habitat preservation/restoration projects. 
Funds generated by this auction can help fund efficiency and 
habitat projects throughout the state. Renewable energy systems 
are also encouraged under the Act. The NJ Green Acres Program 
seeks to create a network of interconnected open spaces to pre-
serve and enhance the natural environment and historic, scenic, 
and recreational resources for public use. It provides grant fund-
ing for projects that further this goal. This Program provides 
grant funds to municipalities to protect and enhance open space.

NJEDA and NJDEP: The Hazardous Discharge Site Re-
mediation loan and grant programs award funds for inves-
tigation and remediation work on contaminated sites 

NJEDA and the State Treasurer: The Brownfield and 
Contaminated Site Remediation Act created the Brownfield 
Site Reimbursement Fund, which reimburses developers for 
remediation costs through agreements with the NJ Economic 
Development Authority and the State Treasurer, with funds 
through tax revenue generated by the project. This Act creates 
a funding mechanism that significantly reduces the cost of site 
remediation, encouraging infill projects on brownfield sites. 

NJ Department of Agriculture (NJDA): The Agriculture 
Retention and Development Act established a grant program for 
conservation easements to preserve farmland. Preserving farm-
land protects open space, rural character, and working lands. 

Garden State Preservation Trust: The Garden State 
Preservation Trust Act established the Garden State Preserva-
tion Trust, outlines its administrative structure, provides 
designated funding through the state budget, and allows for 
bonding for additional funds. Funds are to use for the His-
toric Preservation Trust, Green Acres Preservation Trust, and 
Farmland Preservation Trust. A set proportion of Green Acres 
funds must be used in counties with population density of 
>1,000 people per square mile. This Act establishes funding 
for preservation of open space, historic places, and farmland, 
with a priority for open space in densely populated counties. 

NJ Environmental Infrastructure Trust (NJEIT): 
The NJ Environmental Infrastructure Financing Program 
offers low-cost financing for projects (including brownfield 
remediation) that protect and improve water quality

NJ Clean Energy Program (NJCEP): The Combined 
Heat & Power (CHP) incentive program provides fund-
ing for micro (<1 MW) and large-scale (>1 MW) CHP and 
fuel cell projects; NJ SmartStart Buildings Program provides 
funding for the purchase of efficient and innovative building 
systems equipment, including heating, cooling, and lighting 
equipment; Pay for Performance assists with financing and 
connecting developers of projects >50,000 SF with profes-
sionals to help design buildings to increase energy efficiency.

US Department of Energy (USDOE): Tax incentives 
for energy improvements to commercial buildings (179D) 
and tax credits for 30% of the cost for solar and fuel cell 
installations through the Energy Investment Tax Credit.

Local Organizations to Consider for Regenerative Design 
Projects 

 ⊲ Regional Plan Association

 ⊲ NJ Highlands Council

 ⊲ Raritan Piedmont Wildlife Habitat Partnership

 ⊲ NJ Conservation Foundation

 ⊲ Conservation Resources

 ⊲ D&R Greenway

 ⊲ Duke Farms

 ⊲ NJ Habitat Incentive Team

 ⊲ NJ Audobon Society

 ⊲ Rutgers Gardens

 ⊲ NJDEP

 ⊲ Musconetcong Watershed Association

 ⊲ Flora of New Jersey Project

 ⊲ Native Plant Society of NJ

 ⊲ County Cooperative Extension 

http://rpa.org
http://www.state.nj.us/njhighlands/
http://conservationresources.org/rpwhp.htm
http://www.njconservation.org/
http://conservationresources.org/
www.drgreenway.org
www.dukefarms.org/<200E>
www.njaudubon.org//<200E>
http://rutgersgardens.rutgers.edu/
http://www.state.nj.us/dep/
http://www.musconetcong.org/
www.njflora.org/<200E>
http://www.npsnj.org/
http://njaes.rutgers.edu/county/
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Appendix I: Case Studies

Case Study Natural Lands Landscapes
Stormwater 

Management Food Energy History
Adaptive 

Reuse Community Economy Systems Materials

14 Maple Ave ● ● ● ● ●

Battleboro Food Co-op, ● ● ● ● ● ● ●

Connecticut Water Treatment Facility ● ● ● ●

Duke Farms ● ● ● ● ● ● ● ● ● ●

EcoVillage ● ● ● ● ● ●

Ford River Rouge Plant ● ● ● ● ● ● ●

Grow Community ● ● ● ● ● ●

Hunterdon Museum of Art ● ● ●

Mountain Villa School ● ● ● ● ● ●

Pennsylvania DEP Southeast 
Regional Headquarters

● ● ● ●

Saw Mill River ● ● ● ● ● ●

Shoelace Park ● ● ● ● ●

The Steel Yard ● ● ● ● ● ●

Willow School ● ● ● ● ● ● ● ●
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14 Maple Ave
Morristown, NJ

14 Maple Avenue is a mixed-use building in downtown Morris-
town. The site had most been home to a surface parking lot and 
a department store. The Morristown Parking Authority (MPA) 
saw an opportunity, however, to provide more parking onsite 
while revitalizing a subdued corner of downtown through the 
redevelopment of the site as structured parking, ground-floor 
retail, and office space. The building promotes street-level activ-
ity through its mixed uses, bringing a steady flow of pedestrian 
traffic to the site each day.

The Morristown Parking Authority approached the Geral-
dine R. Dodge Foundation to lease space in the new building. 
The Dodge Foundation was interested but requested that the 
building be constructed to meet LEED Gold certification. 

To do so, the building was designed with a number of green 
design strategies that increase energy performance, occupant 
comfort, and environmental benefits. An extensive vegetative 
roof covers part of the roof, providing thermal resistance and 
managing stormwater. Solar panels on the roof of the parking 
structure supply 30% of the building’s energy needs. Sunshades 
help occupants take advantage of natural lighting while mitigat-
ing heat gains during the summer. Interior finishes include bam-
boo and cork, which are rapidly renewable building materials. 
The building’s HVAC system relies on geothermal wells installed 
below the parking garage. The HVAC system delivers air via a 
raised access flooring to more efficiently condition the space. 

The most visible green feature in this project is a 3-story, 
interior biowall. Plant media affixed to the wall’s structure 
allows water to percolate and air to flow. Mycorrhizae in the 
root mass of the plants break down volatile organic compounds, 
cleaning the air.1 This visual feature promotes indoor air quality 
and serves as a focal point for discussing the building’s other, less 
obvious green features.2 3 4

1 Malok, Andre “Morristown building goes green with biowall”, Star-Ledger Video, 
YouTube, 29, January 2009, Web.
2 George!, “Morristown dedicates the greenest bulding in town: 14 Maple Ave.”, 
NJ.com, 22 May 2009, Web.
3 George!, “Morristown ‘Green Building’ honored by smart growth group,” NJ.com, 13 
May 2009, Web.
4 Haworth, “Raised Access Flooring – Offices”, Haworth.com, 2013, Web.
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Biowall
Courtesy of Geraldine R. Dodge Foundation

Solar Panels
Courtesy of Geraldine R. Dodge Foundation
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Brattleboro Food Co-op
Brattleboro, VT

The Brattleboro Food Coop redeveloped a former strip mall to 
create a mixed-use, street-facing development with offices, shops, 
and mixed-income housing. The four-story structure replaced a 
linear shopping center setback from the road by a large parking 
lot. This design helped restore the historic streetscape, by bring-
ing the structure in-line with rest of the retail establishments 
on Main Street. The construction project created 400 jobs and 
the coop directly employs 200 people. Because the coop focuses 
on sourcing local produce and food products, the coop supports 
the livelihood of area growers and artisans. Office space on the 
second floor provides additional employment opportunities in 
downtown Brattleboro.

The Brattleboro Food Coop serves as an anchor tenant for 
downtown Brattleboro. With strong transit connections and the 
improved site design, neighboring businesses have experienced 
a growth in sales as local residents come into downtown to 
purchase groceries and visit other shops while in the area. The 24 
apartments included in the project have also helped buoy local 
businesses, as new residents means new customers within walk-
ing distance of other downtown businesses.

The project has many green features as well – the coop uses 
skylights for natural lighting, a green roof for thermal resistance, 
high R-value/low U-value materials, and high-efficiency systems 
and appliances. The site design moved the building away from a 
local brook, allowing for the planting of a 20-foot stream buffer. 
The parking lot also features a bioretention strip in the center to 
treat stormwater. 1 2

1 Frehsee, Denny, “Green Building Highlights”, Brattleboro Food Coop.com, June 
2012, Web.
2 US EPA, “2012 National Award for Smart Growth Achievement”, Office of Policy: 
Sustainable Communities - Smart Growth, 30 July 2013, Web.
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The Co-op
Photo Credit: David Shaw, Courtesy of Brattleboro Food Co-op

Workshop
Courtesy of Brattleboro Food Co-op
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Connecticut Water 
Treatment Facility
New Haven, CT 

The archetype for water treatment facilities is similar to that 
of an industrial site – large concrete retention basins, heavy 
machinery, and large pipes crisscrossing the property. The Con-
necticut Water Treatment Facility in New Haven, however, 
can easily be mistaken for a meadow. Its close proximity to a 
residential neighborhood made the South Central Connecticut 
Regional Water Authority sensitive to how the site design could 
blend in with its surroundings. Prior to the redesign, the site 
featured a graded flat lawn and conventional treatment facility. 

To take advantage of hydrologic flow dynamics for managing 
stormwater, the site was graded to allow water from Lake Whit-
ney to flow with gravity into the treatment facility, significantly 
reducing the energy needs – and noise – of the plant’s opera-
tions. All of the soil used for grading was excavated from the site, 
minimizing the disposal costs typically associated with grading. 
The treatment facility itself sits nearly two-thirds below-grade 
and the landscape was graded to meet the green roof. This allows 
stormwater runoff to treated onsite, alleviating pressure on the 
adjacent Mill River. Rain trickles off the green roof and travels 
through the carefully designed landscape, reaching a pond for 
groundwater recharge. Native plants were carefully selected 
and require no additional watering, fertilizers, or pesticides to 
maintain. 1 2

1 ASLA, “Honor Award: Connecticut Water Treatment Facility”, ASLA, 2010, Web.
2 Ramhold, Will, “Lake Whitney Water Treatment Plant, New Haven, CT”, Landscape 
Invocation, 10 January 2012, Web.

Natural Lands Landscapes Stormwater Management Food Energy History Adaptive Reuse Community Economy Systems Materials

Native Plants
Photo Credit: Elizabeth Felicella

Courtesy of Michael Van Valkenburgh and Associates, Inc

Treatment Facility
Photo Credit: Elizabeth Felicella

Courtesy of Michael Van Valkenburgh and Associates, Inc

Green Roof
Photo Credit: Robert Rock

Courtesy of Michael Van Valkenburgh and Associates, Inc
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Duke Farms
Hillsborough, NJ

Duke Farms, located in Hillsborough, Somerset County, NJ, is 
the former estate of the Duke Family. When Dorris Duke died 
in 1993, the estate was left to the Doris Duke Charitable Foun-
dation to be used to promote land conservation. In 2012, Duke 
Farms opened to the public as a living example of ecological site 
design wedded with community engagement.

The 2,740-acre site would cost a fortune to maintain as 
manicured lawns and gardens. By removing non-native species 
and cultivating natural processes for water and soil services, the 
Foundation hoped to restore the landscape to a naturally func-
tioning ecosystem. Native flora and careful grading facilitate the 
flow of stormwater. Research scientists have established test plots 
and natural laboratories to study and advance best management 
practices in organic agriculture, habitat restoration, and natural 
stormwater management. The site is now home to 230 varieties 
of birds and 30 endangered species, including bald eagles. At 
the northern border is 4.5 linear miles of the Raritan River, a 
tributary of the Raritan Bay. In order to enhance water quality, 
DDCF restored the wetlands and planted dense vegetation buf-
fers to slow runoff and promote groundwater recharge.

The project is intentionally a public one. The DDCF hosts 
some programs at Duke Farms, but most visitors arrive at the 
Farm Barn Orientation Center, pick up a Field Guide, and spend 
the day exploring the 22 miles of trails running through the 
grounds. The Farm Barn itself is a green adaptive reuse struc-
ture, which using a constructed wetland to treat the building’s 
wastewater, a geothermal system to heat and cool the structure, 
a cistern to collect rainwater runoff for nonpotable use, and 
solar panels that fully power Duke Farms. The Field Guide 
explains the ecological benefits of the native flora and fauna by 
each ecosystem-type and identify specific plants and ways that 
visitors can integrate natural landscaping at their own homes. 
In this way, the DDCF truly meets its charge of promoting land 
conservation – by serving as a community amenity that educates 
visitors on the services – and beauty – of natural systems. 1 2 3

1 Zernike, Kate, “An Oasis, Once Gilded, Now Greened”, New York Times, 3 May 
2012, Web.
2 Duke Farms, “Guide to Duke Farms”, 8 May 2012, Web.
3 Duke Farms, “DukeFarms.org”, 2013, Web.
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Farm Barn
Photos credit and courtesy of Robert Freudenberg 

Community Garden
Photos credit and courtesy of Robert Freudenberg 
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EcoVillage
Ithaca, NY

EcoVillage in Ithaca, NY is a residential cohousing development. 
Cohousing is short for “collaborative housing”, a development 
model in which future residents actively participate in the design 
process and housing intentionally promotes a sense of commu-
nity through shared facilities and open space.1 In a cohousing 
development, residents each have their own private homes, but 
there is an emphasis on shared spaces and participatory living.

At EcoVillage, this comes in the form of a shared swim-
ming/skating pond, community garden, playgrounds, compost 
bins, open fields, and the Common House, which contains a 
large dining/cooking area, play room, sitting room, offices, guest 
room, teen room, laundry, and storage, as well as a shared woods 
and metals shop. Community dinners happen a few times a 
week, with residents taking turns cooking meals at the Common 
House, with all households welcome to dine together. Resident 
volunteers manage outdoor maintenance, finance, and gover-
nance. 

Programming is only part of the way in which community is 
fostered. The site design contributes greatly by providing many 
opportunities for residents to interact. The homes are clustered 
into two neighborhoods and together cover only seven acres – 
4% of the entire property. Parking is at the perimeter and the 
homes are sited along a central paved path in each neighborhood. 
Residents use this path to circulate in and around the commu-
nity, meaning there are lots of opportunities to meet and mingle 
with neighbors. Because of the shared open fields, yards are shal-
low –creating a tight-knit feel. Many yards are kept wild, with 
native, low-water plants. The greenhouse, community garden, 
and chicken coop provide opportunities for children and adults 
to connect with the food system and work together to plant and 
harvest crops.2

1 The Cohousing Association of the United States, “What is Cohousing?”,
2 EcoVillage at Ithaca, “EcoVillage at Ithaca”, 2013, Web.
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Constructed wetland
Photos credit and courtesy of Robert Freudenberg

Homes
Photos credit and courtesy of Robert Freudenberg

Living Room
Photos credit and courtesy of James Bosjolie
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Ford River Rouge Plant
Dearborn, MI

Many manufacturing facilities move when the time comes to 
replace an aging factory. Ford was committed to staying at its 
River Rouge site to its history – the Rouge Complex is where 
Henry Ford’s assembly line was first implemented, a manufac-
turing innovation that transformed the way in which goods are 
made across the world. Instead of moving, the idea was to launch 
the next era of manufacturing – one rooted in sustainability.

The new manufacturing facility was designed to rely on 
natural light as much as possible. To bring light deep into the 
large facility, ten pop-ups were cut into the roof, with glazing on 
all four sides. The roof slopes slightly to the north to allow more 
light to penetrate the building, while blocking heat. Smaller 
skylights cut into the roof provide even light throughout. All 
glazing has coatings to reduce glare and to mediate thermal fluc-
tuations. Natural light was a priority because access to natural 
light has been shown to increase both worker productivity and 
employee retention in industrial settings. 

The building is ventilated, heated, and cooled using a recov-
ery ventilation system that captures waste heat from industrial 
processes. The system is ductless and does not rely on exhaust 
fans, resulting in energy savings of 30%. 1 The roof features a 
10-acre extensive vegetative roof – at the time, the largest green 
roof in the US. The project team tested various native plants 
and selected a sedum that thrived on the site. The roof manages 
stormwater, but also provides thermal and acoustic insulation for 
the structure – reducing demands on the HVAC and providing a 
more comfortable work environment.2

1 Case Western Reserve University, “Professional Supply Inc. – Striding toward a 
sustainable future through its ‘Big Foot’”, Brief 627, 19 June 2008, Web.
2 William McDonough + Partners and MBDC, “The Making of the Next Industrial 
Revolution at Ford Motor Company”, 28 April 2011, Web.
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Visitor Center
Photo Credit: Jason Maconochie and Ford Photomedia

Courtesy of William McDonough + Partners

Green Roof
Photo Credit: Ford Photomedia

Courtesy of William McDonough + Partners
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Grow Community
Bainbridge, WA

Grow Community is a residential development on Bainbridge 
Island, WA. The development is less than a 5-minute walk from 
the downtown commercial area and about 10 miles away from 
downtown Seattle via ferry. Grow Community was designed to 
be sustainable from the regional level, by:

 ⊲ Selecting land within easy walking distance of downtown 
and with good transit access to regional employments centers

 ⊲ Creating an efficient, clustered development plan with 
shared spaces, both inside and outside

 ⊲ Designing highly energy-efficient homes made with renew-
able materials that meet the needs of a range of household 
ages and types

Efficient transportation is encouraged through a community 
carshare (that uses all-electric vehicles), community bikeshare, 
and perimeter parking that only allows one-car per household. 
Because cars park at the edge of the property, multi-use paths 
connecting homes and neighborhoods promote social inter-
action. Native landscaping and support for solar panels also 
contribute to the sustainability of the project.

What sets this project apart is its focus on food production, 
however. Each home features a raised bed for growing food. The 
neighborhoods within the development each have neighborhood 
“pea patches”, which offer more raised beds for food production. 
Neighbors work together to tend to the pea patches. A large, 
central community garden offers plots for households looking 
to grow even more food. Many of the landscaping trees on the 
property are fruit trees, so residents can grab a few berries on 
their way to work or school. Residents divide the harvest each 
week and any leftovers are donated. Residents can also place food 
scraps from their kitchens in centrally-located compost bins, 
which are used to enrich the soil used in the gardens. 

A focus on food production was important to the project 
team because of the carbon footprint associated with the food 
system in the US. The community design encourages a greater 
reliance on locally-produced foods through the onsite gardens, 
edible landscaping, and a weekly farmers market that features 
growers from nearby farms. Programming is also being planned 
to encourage residents to eat seasonal, locally produced, and/or 
organic foods – all of which help reduce greenhouse gas emis-
sions and protect water quality associated with food production.1

1 Grow Community | Asani, “Grow Community Bainbridge”, 2012, Web.
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Model Homes
Photo Credit: Deb Henderson, Courtesy of Grow Community

Welcome Center and Community Garden
Photo Credit: Deb Henderson, Courtesy of Grow Community
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Hunterdon Museum of Art
Clinton, NJ

In the Town of Clinton, two historic mills on opposite banks 
of the South Branch of the Raritan River serve as prominent 
reminders the river’s role in Clinton’s development. In the early 
1830s, the gristmill on the eastern bank of the river burned to 
the ground. A stone mill replaced the wooden structure, which 
remained in operation until 1952. James Marsh purchased the 
property almost immediately, to fulfill his dream of creating a 
community art center that preserved the stone mill’s structure. 
By its opening in 1953, it was clear that his dream had come to 
fruition – the heavy machinery of the mill was removed, cement 
floors were poured, and interior walls were erected to create 
studio and exhibition space that would accommodate both the 
visual and performing arts.

Over the years, the Hunterdon Museum of Art has grown 
in its collections and in its programming –running over 200 
classes and programs annually, serving a wide range of age 
groups. Through its growth, the Board and Director have upheld 
the commitment to maintaining the stone mill’s architectural 
integrity to the greatest extent possible. The community benefits 
from the visual connection of the two mills on its riverbanks, 
which serve as iconic anchors for the historic downtown business 
district, as well as from the cultural benefits of having a space to 
create and enjoy art.1

1 Hunterdon Museum of Art, “Visitor Information: About the Museum”, Web.
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Hunterdon Museum of Art
Photo Credit and courtesy of Flickr User Jerrye & Roy Klotz, MD

Hunterdon Museum of Art
Photo Credit and courtesy of Flickr User Wally Gobetz
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Mountain Villa School
Allamuchy, NJ

In Allamuchy Township, a residential boom brought an urgent 
need for additional classrooms. Rather than designing and 
constructing a new building, parents and administrators sought 
a more unconventional approach – purchase a vacant convent 
overlooking Allamuchy Pond and renovate it for use as an early 
education center. 

The property was originally the estate of the Rutherfurd 
Family, heirs to the Stuyvesant Family fortune. In 1949, Lucy 
Rutherfurd passed away and left the estate to the Daughters of 
Divine Charity, who used it as a retirement home for nuns in the 
order. In 1959, a simple brick three-story infirmary was added 
to the home, to provide nursing care. The convent closed in the 
1990s and in 2007, the Township purchased the property for the 
new school.

The Township carefully studied the site and ultimately deter-
mined to extensively renovate the infirmary space, while creating 
a museum and community space in the estate house. Landscap-
ing was redesigned to provide trails, which children from local 
schools and community members are able to use for recreation. 

This project is important in many ways. It rejuvenated a 
grayfield site, preserved the historic architecture of the original 
home, and transformed what was once a private estate into a 
community asset featuring indoor and outdoor recreational and 
gathering spaces. The museum reinforces the history of the site 
and displays important artifacts from the Township’s history. 
The building’s footprint was enlarged to accommodate the needs 
of the school, but the addition was attached to the existing struc-
ture, helping to retain the natural landscape and to minimize 
site disturbance during construction. Trails provide formalized 
paths for interaction with nature and ensure ecosystem integrity 
is maintained. Two vertical-axis wind turbines recently installed 
partially offset the school’s energy use and serve as an onsite-
learning laboratory for renewable energy. 1

1 Allamuchy Board of Education, “The Board Report”, Vol. 6, Iss. 1, January 2011, Web.
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Interior
Photo Credit: Laurie Rapisardi

Courtesy of Allamuchy Mountain Villa School

Credit and courtesy of Allamuchy Mountain Villa School
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Pennsylvania Department 
of Environmental Protection 
(DEP) Southeast Regional 
Office Building

Norristown, PA 

The PA DEP SROB was a brownfield redevelopment project in 
downtown Norristown, PA, a suburb of Philadelphia. The DEP 
completely redeveloped the site to accommodate its regional 
offices, but committed to designing a green building, with a 
particular focus on stormwater management – no easy task in 
an urban setting on a small site. The project team was up to the 
task, devising a building and site that uses 83% less water than a 
conventional office building of a similar size (>110,000 SF).

The SROB was designed to minimize demolition waste, 
with 75% of the materials removed from the site being diverted 
from local landfills through recycling and reuse – with 20% of 
demolition waste being used directly onsite. A tight building 
envelope, energy efficient glazing, daylighting, and an underfloor 
air distribution system contribute to an overall energy use reduc-
tion of 40% over conventional construction. Low VOC finishes 
promote indoor air quality. The true innovation of the project 
lies in its stormwater management system, however.

A 5,000 gallon cistern sited on the ground floor of the 
building’s atrium collects rainwater from the roof, filters it, and 
conveys the water to the building’s toilet tanks. The water is also 
used to water the plants within the building and around the 
site. The system is connected to the municipal water system, so 
that during dry periods, toilets remain operational and dur-
ing particularly wet periods, excess water can be diverted to 
the stormwater system. A portion of the roof is an extensive 
green roof, with sedum planted in trays that can be moved for 
maintenance and replacement, as needed. This provides thermal 
resistance to the roof and treats a portion of stormwater before it 
reaches the cistern.1 2

1 7group, “Pennsylvania Department of Environmental Protection, Southeast Regional 
Office Building”, 7group Portfolio, Web.
2 Center for Sustainable Communities, “Regional Project Profile: PA Dept of Environ-
mental Protection Stormwater Management Techniques”, Temple-Villanova Sustainable 
Stormwater Initiative – Temple University, 2009, Web.
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Building
Photo Credit: Pennsylvania Department of Environmental Protection 

Courtesy of Montgomery County Conservation District

Green Roof
Photo Credit: Pennsylvania Department of Environmental Protection 

Courtesy of Montgomery County Conservation District
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Saw Mill River
Yonkers, NY

The Saw Mill River runs from Chappaqua before draining into 
the Hudson River in Yonkers, NY. The ecology of the final few 
hundred yards of the Saw Mill barely resembled the first 20 miles 
– looking more like a sewer pipe more than a riverbed. In the 
1920s, the US Army Corps of Engineers channeled the river into 
a subterranean flume in order to control localized flooding and 
safeguard public health from sewage and industrial pollution. In 
2010, Yonkers pulled up the pavement of a downtown parking 
lot, restored the river’s bed and banks, and brought the Saw Mill 
back into public view. 

This process, called daylighting, is becoming a popular way 
for cities to more effectively manage stormwater, improve water 
quality, and reconnect people with nature in urban areas – with 
examples from all over the globe. 

The Saw Mill River daylighting in Yonkers restored habitat, 
best exhibited by the resurgence in the American eel population. 
The design restored the riverbed and created a tidal pool and 
two freshwater pools. Netting helps keep trash from entering 
the Hudson River and native riparian plants help improve water 
quality. 

In addition to restoring this ecosystem, Yonkers has created 
a 2-acre park (Van der Donck Park) around the daylit river. The 
project has spurred development in downtown Yonkers, includ-
ing apartment buildings, a mixed-, adaptive reuse project for 
low-rise lofts and live-work spaces, office space, and a convention 
center. It is estimated that the new projects will generate $30 
million in property taxes annually and bring thousands of jobs 
to the area. The City of Yonkers is so pleased with the results, 
two additional daylighting projects have been approved.

Van der Donck Park provides connects residents of Yon-
kers to a natural amenity many did not know exist and brings 
green-space directly into downtown. It has also fostered a greater 
sense of community, as the park is home to a number of events, 
including weekly farmers markets, art workshops, and children’s 
science workshops.1 2 3 4 5 

1 Saw Mill River Coalition, “Daylighting the Saw Mill River in Yonkers”, Web.
2 Daylight Yonkers, “Daylight Yonkers”, 2013, Web.
3 Brenner, Elsa, “Restored River a Boon to Yonkers”, The New York Times, 9 August 
2012, Web.
4 Gustafson, Colin, “Saw Mill River celebrates some ‘daylighting’ in Yonkers”, Lohud.
com, 7 December 2011.
5 Sullivan, Ned, “River’s Rebirth Gives New Life to Struggling City”, The Daily Green, 
15 July 2012, Web.
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Saw Mill River
Credit and courtesy of Wikipedia User HamTech87

Getty Square Construction
Credit and courtesy of Wikipedia User Jim.henderson
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Shoelace Park
Bronx, NY

While Shoelace Park in the Bronx has been a park since the 
1920s, only recently has it begun to be embraced as a community 
amenity. A 1.5-mile linear park along the Bronx River, the park 
suffered as degraded water quality from decades of development 
and industrialization made the river seem more like a liability 
than an asset. The park offers few connections to the Bronx 
River itself. 

The biggest challenge relates to hydrology - 40% of the park 
lies within the 100-year flood plain. Conventional designs might 
call for cement walls or earthen berms to prevent floodwaters 
from reaching the park. Instead, the designers determined to 
create a park that actually accommodates periodic flooding. 
Japanese knotwood, an invasive species, dominates much of the 
shoreline, limiting views of the river. The only formal access 
points to the water’s edge are the two boat launch areas. Because 
of a desire to go down to the water, many informal paths have 
cropped up – contributing to shoreline erosion. The design calls 
for the removal of the invasive species and a number of formal 
viewing areas and overlooks - bringing residents closer to the 
river and connecting the community to the ecology of the park.

Despite being a neighborhood park, Bronx River Park 
is poorly connected to the community running alongside it. 
To address this, programmed uses are being moved closer 
to entrances, improving access for strollers and wheelchairs. 
Four multi-use event areas situated adjacent to the main park 
entrances will provide community space for meetings, perfor-
mances, and festivals, which will bring new life and activity to 
the park. 

The design team believed that the secret to creating a suc-
cessful plan for this community park was to obtain as much 
direct feedback and active participation in the planning process 
as possible, so community outreach was an integral part of the 
design process. The first strategy involved engaging middle and 
high school students from a neighborhood school in a series of 
charrettes. The first was a site visit with a tour in which students 
learned about the ecology and history of the site. The second 
charrette included a series of mapping and discussion exercises 
to get students to articulate their vision for the park. The next 
series of charrettes included community members. In the first, 
the design team asked for ideas on how the park could best meet 
community needs. In the second, the design team presented two 
concept plans and received feedback. Other outreach strategies 
included a project website, notification to 10 local community 
groups, surveys to the community board and nearby business 
owners, meeting notices posted in the park, mailings to resi-
dents, and presentations at community board meetings. 
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The Steel Yard
Providence, RI

The Industrial Valley district was once the heart of manufac-
turing in Providence, RI, home to textile, jewelry, and metal 
manufacturers. The 1990s marked the start of factory closings 
and relocations, leading to an overall decline in the district, as 
abandoned structures fell into disrepair. In 2000, the Providence 
Steel & Iron facility closed its doors. Just one year later, however, 
the site was purchased by two local industrial artists and an 
entrepreneur who saw the site’s potential as a flexible, collabora-
tive workspace for industrial artists and artisans.

The owner wanted to retain the existing buildings, which 
included typical industrial corrugated steel and brick structures, 
as well as five gantry cranes. With minimal disturbance to build-
ing cores and shells, the designers transformed the large, open 
manufacturing spaces into over 9,000 square feet of workspace 
for industrial artists, classrooms for education and workforce 
development training programs, and office space. Exterior spaces 
were designed to minimize soil disturbance while creating col-
laborative outdoor work, exhibition, and gathering spaces for the 
artists and special events.

Adaptive reuse was not limited to the built environment 
– it also included industrial leftovers from the factory. Artists 
involved with the development fabricated railings and landscape 
retaining walls from steel scraps found onsite.

Industrial adaptive reuse sites can sometimes pose additional 
challenges – particularly if there is contamination, as was the 
case here. The project team applied for funding through the US 
EPA and Rhode Island Department of Environmental Manage-
ment to help pay for remediation costs associated with contami-
nated soils. The most contaminated soil was removed and soils 
with low-level contamination were stabilized and capped. 

The project contributes to the community in a number of 
ways. The adaptive reuse recognizes the industrial heritage of the 
area and engages the neighboring community through workforce 
development and educational programming. As a non-profit, 
the site is able to provide low-cost space to aspiring artisans. The 
Steel Yard hosts public events that bring new life and activity 
to the neighborhood. The Steel Yard employs over 170 people, 
bringing new jobs to an area that has seen few new employment 
opportunities.1 2 3

1 US EPA, “Brownfields Success in New England: The Steel Yard”, Land & Community 
Revitalization Program, August 2011, Web.
2 ASLA, “The Steel Yard”, 2011 ASLA Professional Awards – General Design, 2011, 
Web.
3 Lubenau, Anne-Marie, “On the Road with the Rudy Bruner Award: The Steel Yard – 
Providence, RI”, Metropolis Magazine, 3 May 2013, Web.
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Willow School
Gladstone, NJ

The Willow School offers K-8 education in Gladstone, NJ. The 
school opened in 2002 and features an integrated sustainability 
curriculum that extends to its campus. The site originally fea-
tured a colonial home. The Willow School transformed the site 
with the addition of the Lower School, The Barn, the Lyceum 
Performing Arts Center, as well as supporting infrastructure. 
The Willow School serves as an example of site design that inte-
grates building systems into the natural environment.

A site analysis conducted by the project team identified areas 
for environmental preservation (existing wetlands), areas for 
environmental enhancement (introducing native species into 
monoculture forestlands), and areas appropriate for construc-
tion. To reduce site disturbance, the existing colonial home on 
the property was adaptively reused, with interior renovations 
allowing for office uses. A system of bioswales, enhanced and 
constructed wetlands, and a bioretention basin filter onsite 
stormwater, permitting groundwater recharge. Natural meadows 
and butterfly gardens provide habitat for native species. Outdoor 
learning spaces engage children. 

Once areas for construction were identified, the architects 
sited the buildings for solar orientation. Building designs and 
material choices help take advantage of passive solar’s benefits, 
through large, south-facing glazings and concrete flooring that 
serves as the thermal mass for heat storage. Solar orientation also 
permits the use of natural lighting, with clerestories allowing for 
deeper light penetration and an electronic lighting system that 
automatically adjusts based on available light. A tight building 
envelope, high-R value materials and glazing, low-flow fixtures, 
energy efficient systems, and waterless urinals save energy and 
water as well. 

The building’s greywater systems are where the built and 
natural environments interact most deeply. Rainwater runoff 
from building surfaces is collected in a 50,000-gallon cistern, 
providing non-potable water for the school’s toilets. When 
toilets are flushed, sanitary wastewater is treated onsite through 
a modified septic system that pumps water through constructed 
wetlands that remove solids and fix phosphorous and nitrogen, 
then through a sand filter, and finally into the ground through a 
pressure-dosed infiltration field – treating wastewater naturally 
and allowing groundwater recharge.1 2 3

1 The Willow School, “The Willow School”, 2013, Web.
2 Brown, Jeffrey, “A Regional Vernacular Response to the Environment: The Willow 
School”, Global Learning, Inc., Web.
3 Biohabitats, “The Willow School: Campus Water Infrastructure”, Web.
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