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10 S’s of Sustainable Development

( Jonathan Rose Companies, LLC

1. Site selection for land and transportation efficiency

2. Selecting the right team for thoughtful design and development

3. Synchronizing team members and program to create shared values

4. Scheduling for effective coordination

5. Site planning for pedestrian use, passive solar heating and responsible landscaping

6. Structural design for resource efficiency and adaptability

7. Skin design for weather protection, insulating efficiency and daylighting

8. Systems design for energy and resource efficiency
9. Specifying materials that are environmentally responsible and durable

 10.  Starting up thoughtfully 

1.  Site Selection

Environmentally responsible development begins by choosing the right place to build and only then proceeds by being thoughtful about how we build.  No single act has a greater impact on the environment, on community and on quality of life.  One clear objective is to develop in locations that reduce the use of the automobile.  If one looks at the total environmental impact of a brownstone in Brooklyn and compares it to a solar heated, wind-powered home in rural New Mexico, the brownstone in Brooklyn will consume fewer resources because its residents are able to walk to work, school and shopping and are able to use mass transit, while the residents of the “off the grid” building in New Mexico have to drive everywhere, burning fuel all the way.  Walkable communities not only reduce vehicle miles traveled (VMT), they reduce the amount of land needed for parking

A time will come when cars will run on cleaner fuels.  At such a time, will these design strategies be necessary?  Yes, because although cars running on clean fuels will not pollute the air, the pattern of development in Brooklyn forms the basis for preserving land and building coherent communities.  These patterns are also more cost effective to society in terms of reduced infrastructure costs.  Finally, by reducing VMT, we can reduce the amount of time we spend in cars and free it up for other more productive and rewarding uses.

Site selection needs to also consider whether it is more environmentally responsible to develop land that has been previously developed (e.g. infill sites) or whether greenfield development, which offers greater flexibility for good site planning, is an acceptable choice.

2. Select the right team

The next step is to assemble the right development team.  It helps if the architects, engineers, and contractors that comprise the team are experienced in green building.  The right team members also need to collaborate.  Just as the environment succeeds from the interdependence of systems and organisms, so a good design and development team succeeds from the sharing of ideas.  One of the most important members of the green building team is the mechanical engineer.  In addition to energy conservation, the mechanical engineer must also advise on natural day lighting, indoor air quality, and telecommunications and connectivity issues.  All of these are interrelated.

For example, a well-designed day lighting system will reduce the electric load.  Lights emit heat, so lower lighting usage will reduce heat output, which will reduce the HVAC load, which will allow a reduction in the size of the HVAC equipment, which may permit a reduction in the size of the roof structure and floor to ceiling heights, and thus reduce the cost of the building.

A good structural engineer can help reduce the use of materials, which is essential if buildings are to be designed for future adaptability.  A civil engineer needs to be able to work effectively with a municipality to achieve green variances to outdated standards.  Finally, a green landscape architect will feature indigenous plants, which are typically better suited to the environment, and thus consume fewer external inputs such as fertilizers and pesticides to remain healthy.

3. Synchronize team members

One of the most important roles of the green developer is not only to select the team, but also to make sure that the team is actually working together.  The developer functions like the conductor of an orchestra.  The team works best when its objectives are clear, and mutually agreed upon, when every team member is valued, and all have an opportunity to understand the issues and to provide input.  For example, if the owner wants to reuse rainwater as irrigation water, the architect must design a roof system that collects rainwater, the mechanical engineer has to design a plumbing system to get the roof water to the ground, the landscape architect has to design an irrigation system that accepts the rain water and puts it in the right places, and the civil engineer should design a smaller storm water system because of the reduced rainwater input.

4. Schedule the team’s work

Early in the process, it helps to use coordinating tools to guide the development process.  These include a project schedule and project pro forma (financial model).  As the project progresses, these tools should be updated with regularity, and shared with the team.  The use of these tools will help make sure that there are no avoidable obstacles to achieving the green goals established by the team.  For example, if certain green materials or equipment require a long lead time, then the schedule should build this time in to the critical path analysis.
5. Site Plan

Site planning issues include the siting and orientation of buildings, storm water management, and landscaping. Communications interconnections are also potential enablers to living more sustainably.  For urban infill sites, proper planning requires that developers understand the social ecology of the site’s neighbors -- who are they, what are their needs and issues?  This helps resolve issues up front, rather than when one is in the middle of the approvals process.

As we move towards infill sites in less developed areas, it becomes more important to understand not only the social ecology, but also the biological qualities of the site.  Are there trees or natural features that can be saved and integrated into the plan?  Can natural drainage patterns be utilized?  How can buildings be oriented to maximize passive solar heating.  Perhaps green spaces that are connected with walking paths can be planned, so residents can walk from open space to open space.  Open spaces serve many functions – biological, hydrological, etc., but open space also is human space, a place to gather, to recreate, and to contemplate.  We need to think about how we design the edge where the natural and built environments meet.  This edge has to be carefully designed to both encourage the individual to engage in the natural, but also to protect the natural from over engagement.

6. Structural Design

One of the first questions of the team should be “what will this building be made of?”  Depending on the size and location, its structure, for example, may be made of wood, masonry or steel.  Material attributes that will guide the analysis include durability, the energy needed to produce the material, transportation impacts in getting the material to the job site, and renewability.

Clearly we should avoid any wood that comes from old growth forests.  But what about using wood that comes from southern pine tree farms?  These private forests have minimal biodiversity, but they do regenerate themselves, so that the wood that is cut is eventually replenished.  Much lightweight structural steel comes from recycled sources, but the entire process of making steel consumes much more energy, and is much more polluting than growing and milling trees.   Masonry, usually brick, or concrete block is extremely durable.  A masonry wall can be exposed to the elements without an added layer of protection or paint, so it is very resource efficient.  Brick and block are also often made locally so transportation impacts of getting the material to the job site can be minimized, but the kilns that produce the materials consume a great deal of fuel for heat.

It is rare that one can clearly determine what is the most resource efficient structural material to choose.  One will have to study the local sources of materials and decide what materials are best for the building. 

Also, the design of a building should consider the possibilities of expansion, re-use and deconstruction so that buildings need not be torn down to accommodate future use.  An excellent example of such a design can be found in old manufacturing buildings, which have proven to be wonderfully adaptive and versatile.  Strip malls, on the other hand are not nearly as adaptable.  We see the market recognizing this concept: some of the new storage facilities are now being built to evolve into office buildings when storage is no longer the optimal use.

7. The Skin- designing the green envelope

The building’s envelope is its skin- the layer between the inside and the outside.  A good envelope is very weather tight.  Water penetration deteriorates insulation, rots wood, rusts steel, and otherwise shortens a building’s life.  A proper envelope is also appropriately airtight.  One will also want to specify how much of a vapor barrier one wants in the envelope.

For example, brick high rise apartment buildings in New York City are designed to accept vapor penetration of the outer skin.  Since the wind at the top of a 50-story building can be quite strong, it can blow rain right through the outer layer of the brick.  In response, tall buildings are designed with a cavity wall- an air space behind the brick in which water is captured and channeled back out through weepholes.  In southern climates, too tight a building can trap vapor inside of a building, promoting the growth of fungi and bacteria, giving rise to “sick building  syndrome.“

As for insulation, in cold climates, one needs to not only insulate the roof and walls, but to examine the structure and make sure that potential thermal bridges are isolated.  One should also be very conscious of how one uses glass in a building, to let in sunlight for passive solar heating and day-lighting, but to exclude the sun’s heat when one needs a building to be cooled.  This can be done by selecting the type of glass used.  For example, low-emissivity (low-E) glass helps keep heat in, and protecting windows with shading devices can keep out inappropriate sunlight.  In Northern climates, it helps to have larger windows to the south and west, and smaller windows to the north and east for passive solar gain.

8. Systems design
We begin by working on the design of the mechanical, electrical and plumbing system (MEP) The first step to a green MEP system is to design it interdependently with the building’s structure and orientation to the site.  A well-insulated building that captures the heat of the sun will need less heat from a traditional boiler.  In smaller buildings, one might be able to downsize the heating system so much that it can be eliminated, and replaced by a hot water heater.  This is not only cheaper to operate, but means that one less piece of equipment needs to be manufactured from materials that are mined from the earth.

In designing green MEP systems, we also seek to use nature as much as possible.  How much of our cooling can be provided by bringing in cool night air?  Since office air may be up to 10 times more polluted than outside air, even in urban environments, natural ventilation has the added benefit of improving indoor air quality (IAQ).  Perhaps the most work in the green building field has been done in the area of energy conservation, because work in this area began in earnest in the late 1970’s.  There are now several excellent computer programs that permit one to model a building in the design stage, to optimize the building’s orientation, skin, fenestration and mechanical systems to achieve the most pleasant, comfortable and energy efficient building.  There also have been great advances in renewable energy sources, such as photovoltaic (PV) panels, fuel-cell technology and geothermal heat pumps.

But the physical systems are not the only systems in a building.  There are also the cultural systems, the way that the building is used.  For example, recycling practices are as much cultural as they are physical.  How people live and work and function in a building needs to be thought through as the building’s design is progressing.

9. Specifications

The specifications describe and define all of the materials that go into a building.  As important as they are, the specifications often receive the least amount of attention or review by the development team.  Typically, the specifications are copied from a master set on the architect’s computer at the end of the design process.

The interiors of buildings are the parts we have the most contact with.  Many contemporary surface materials have components that off-gas volatile organic compounds (VOC’s).  For example, many paints, carpets, and glues used in kitchen cabinets emit VOC’s.  These are what give rise to the plastic “new house” smell.  Some people tolerate VOC, but for more and more people, they negatively impact their respiratory and immune systems.  Fortunately, there are many alternatives to choose from.  The interiors of buildings tend to change more frequently than the exteriors.  We repaint and re-carpet at least once every 10 years, often more frequently.  Office layouts are regularly changed as tenants come and go, or as tenants needs change.  It thus makes sense to choose recyclable materials for those parts of the interior that are most likely to change.

One should also try to use materials from recycled resources, to help create markets for recycled materials.  There are also many sources for materials that are renewable, like cork and bamboo, that should be explored.  No matter what material is used, an effort should be made to specify only materials that are durable and of high quality.  While quality may translate into more expense up front, quality generally translates into environmental and financial savings over the life of the building.  Finally, energy efficient appliances and lighting should be specified, especially those products that bear the EPA’s Energy Star label.  Many states offer cash incentives for their use.

10. Start up thoughtfully

One of the most important components of a green building project is commissioning.  All of the systems need to perform as designed.  Winter heat and summer cooling systems must be balanced and perform trouble free.  Building management needs to know how to effectively maintain the systems and turn them over in accordance with the seasonal requirements.  Occupants should also be educated in building performance and should receive training in recycling, energy and water efficiency and related techniques.  Finally, building management should be encouraged to use natural non-toxic cleaning agents in their building maintenance work.
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