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Introduction


The results are in:  the world is growing faster than resources can keep up, and the building industry has the largest potential impact on changing that fact.  “Sustainable Design and Development” (SDD) is grounded in the idea that modern design and construction professionals must strive to meet the needs of the present without compromising the quality of life for future generations.  Naturally, this seems like an overwhelming task, with so many possible solutions to consider at one time.  

It must be emphasized that the only possible way to achieve a truly efficient, smart, sustainable, economically feasible solution is to embrace SDD as a holistic process.  It must follow the building’s life cycle from conceptualization, through design, construction, occupancy, and even recycling (reuse, remodeling, or deconstruction).  All parties involved in this process must be made aware of all decisions and must also be challenged to provide innovative solutions to age-old problems.  Moreover, designers, consultants, and contractors alike must agree from the outset to remain open to proposals and new ideas from all team members.  Finally, participants must be educated in the methods of sustainable design, yet this is often difficult given the busy schedules within this industry.  For that reason, a brief summary of the best approach to sustainable design is presented here.

Process and Methods


The sustainable design process can be explained in a simple, step-by-step process:

1. Organize Design Team

2. Conduct Charrette and Set Goals

3. Optimize Design

4. Create Documentation

5. Bid and Construct 

6. Commission 

7. Operate and Maintain

8. Recycle

While most steps in this process seem quite normal, further investigation will demonstrate that there are subtle changes to the “standard operating procedure” which must occur if the project is to become truly sustainable.

Step 1:  Organize Design Team

The most vital component of a sustainable design is an educated, progressively minded team of individuals.  All members of the team must be ready and willing to create the best solution, as well as be prepared to try new things along the way.  The team should appear similar to the list found for a Form DD-1391 Planning Charrette, and therefore comprise:

· MACOM Representative
· USACE Major Subordinate Command (MSC) Representative

· Installation Representatives

User/Customer

Master Planner


Director of Public Works (DPW)


Director of Housing


Director of Community Activities


Director of Information Management (DOIM)


Provost Marshal


Force Protection Officer


Environmental Officer


Fire Marshal


Safety Officer


DPW staff to represent all utilities, base operations and engineering 

· USACE District

Architect (A/E)


Project Manager (PM)


Sustainable Design Expert 



Landscape Architect



Mechanical Engineer 



Civil Engineer 



Electrical Engineer



Interior Designer



Cost Engineer 



Value Engineer 



Environmental Engineer 



Economist 



Geologist 



Hydrologist



The Project Manager and Architect play especially important roles in guiding this process.  It is essential to select an Architect/Engineer with previous sustainable design experience.  An example Commerce Business Daily (CBD) Announcement illustrating inclusion of Sustainable design experience is available at http://www.cecer.army.mil/SustDesign/CEMP.doc.  Engineers must no longer be viewed as “consultants” who are only to be brought into the project when needed.  For example, if a Mechanical Engineer (ME) has a new, innovative Heating, Ventilation and Air Conditioning (HVAC) solution that would save the customer 50% on their yearly energy bill, but needs to be given a special allocation of space for mechanical services and components, that must be brought into the project as early as possible.  Every party must follow the project through each of the major stages.  In addition, this method of design encourages the recent push toward the Design/Build development process, as the contractor can then be included at the beginning of the project, rather than at the end of a standard Design-Bid-Build process.  Contractors can help architects find out how well products perform, how long they last, how “buildable” a solution really is, and how much new construction techniques may cost – an invaluable resource.

Step 2:  Conduct Charrette and Set Goals

After naming team members, they must be given an arena to voice their concerns and ideas, and also be educated on sustainable practices and new techniques.  The charrette process is perfect for engaging all parties in a single, efficient, all-encompassing planning meeting.  Members must come to the charrette with a certain degree of preparedness.  However, it is not encouraged to have any real “concept” or “design” for the building at this early stage.  Rather, suggestions will be made from all sides, and a design will develop from the synergy of these ideas.  While this may sound overly complex and idealistic, when the process is approached with an open mind and a desire to succeed in creating the most sustainable project possible, the end results have shown great success.

The Sustainable Project Rating Tool (SPiRiT) can be used as a preliminary checklist during the charrette process.  Each SPiRiT credit should be evaluated and given a “Y”, “N”, or “Maybe” based on whether each item can be incorporated, or if it must be considered later.  In certain circumstances, some SPiRiT credits will be unachievable (Brownfield Redevelopment, for example) and would therefore be listed as “N/A”.  Most importantly, the minimum SPiRiT level for the project can be decided upon (Bronze is the established minimum, as per ETL 1110-3-491).  It should be made clear that SPiRiT was never created with the intention of focusing on point totals and minimum requirements.  Designers should endeavor to create the most sustainable building/installation and let SPiRiT be the “yardstick” with which comparisons between projects can be made.  There should never be a reason to forego a sustainable solution simply because it is not rewarded an additional SPiRiT credit or a higher overall rating.

The most important outcome of the charrette process is the definition of goals for the project, and SPiRiT can be used to frame this process.  These goals will deal with subjects ranging from cost limitations, to material quality minimums and standards, to minimum and maximum lighting levels, to daylighting requirements, to recycled content, and many others.  Once these goals are set, they must be recorded in a Statement of Design Intent.  This ensures that the sustainable practices and subsequent design solutions will be carried out with the closest possible adherence to the original intent.  This document need not be overly detailed, however, it must be complete enough to describe all key points of the design in order for it to be truly effective.  

Step 3:  Design and Optimize

Once the goals are set, each party involved in creating the building and its systems must set out to create the best solution.  In terms of optimizing the design, the Architect/Engineer (A/E) must focus on efficient space planning, future space uses, sustainable materials, minimization of the building footprint, siting and orientation, daylighting, passive heating, passive cooling, indoor environmental quality, users’ needs, and others.  The ME must work with the A/E to create the best HVAC system, as well as provide input into the building’s overall shape and orientation to take maximum advantage of the natural environment.   Likewise, the Electrical Engineer (EE) should strive to devise the best electrical layout and most efficient lighting plan.  These are just a few examples of the team-oriented thought processes each player in the sustainable design process must consider.  (See suggested SPiRiT team responsibilities by discipline, at http://www.cecer.army.mil/SustDesign/DivisionsAndRoles_v2.xls.) 

Optimization of the design and of building systems must be analyzed through the use of life-cycle costs.  Previously, importance has been placed on keeping first-costs as low as possible, without considering lifecycle impacts of durability, maintainability, or most importantly, impact on the environment.  By optimizing every possible part of the design, the end result will be an efficient building that is a pleasant workplace, which won’t quickly become obsolete or fall into disrepair before its expected lifespan.  It should be noted that sustainable design does not imply low-end, boring, bland design.  Rather, sustainable designs should strive for just the opposite.  They should be seen as cutting edge buildings, setting the example for others to follow.  Indoor environmental quality (IEQ) is as much a product of low-emitting materials and proper lighting as it is a product of well-designed space that incorporates timeless design language and high-quality, long-lasting materials.  

CERL has created a tool to assist project teams by streamlining the construction design review process and ensuring that a sustainability review is conducted.  The program, Design Review and Checking System (DrChecks), is a web-based tool that automates construction design reviews through real-time interaction and easy, accurate tracking.  Reviewers, designers, and project stakeholders can make suggestions during the design process to improve the sustainability, constructability, operability, and long-term usefulness of the facility. Reviewers can create review comments or select from existing comments, which will then be associated with the project.  DrChecks helps review comment authors and designers to reach agreement on the resolution of each suggested improvement.  Current DrChecks users can use the “quick pick” feature to search on “(SPiRiTcheck)” to retrieve and apply standard comments for each SPiRiT credit or requirement to the project.  Once applicable comments have been selected, they can be edited as needed.  A TechNote describing how to use these standard SPiRiT comments will be posted on http://www.projnet.org under the FAQs (Frequently Asked Questions) in the near future.  

Once an acceptable level of refinement and completion has been reached and the design is ready for bid/construction, the SPiRiT self-rating process can be conducted.  The parties responsible for the project must collaborate and agree or disagree on the adequacy of each solution provided for a particular credit.  Some find a simple spreadsheet is helpful in tallying or averaging the credits to provide the most accurate/democratic result.  There is no need for additional documentation to justify credits, although a short summary describing the SPiRiT rating should be included in the project file.  Note that the SPiRiT credits concerned with construction waste management/commissioning/IEQ testing/etc. should be evaluated upon completion of the project.

Step 4:  Create Documentation

The building’s construction documents should clearly record the sustainable design intent established during the charrette and other decisions made during design development.  The bidders (in a standard design-bid-build process) must have full knowledge of the design intent if accurate bids and a smooth construction process are desired.  Care must be taken to provide specifications that clearly state the performance criteria of materials.  Also, by placing emphasis on “integrated building systems,” the drawings and specifications should work together to explain how these systems are being used, and how they should be constructed.  Ideally, bidders would be well educated in the area of sustainability, but in the event that they are not, the documentation package should provide them with adequate knowledge of the driving forces behind the project.

Step 5:  Bid and Construct 

The project team must be prepared to educate the bidder/contractor who wins the contract.  This education process will become smoother with respect to the amount of clarity and information contained within the bid package.  A clear Statement of Design Intent will help the contractor understand how a “sustainable” project is different from their typical projects.

Contractors should be made aware that on-site waste management techniques, efficient materials use, and materials recycling will save them money, and could be given an incentive package based on the demonstration of best management practices and on-site recycling and waste management techniques.  Also, the contractor must know that with a sustainable building project, special attention must be paid to the maintenance, health, and minimal disturbance of the existing site and its surroundings.  Maintaining the environment and habitat during the construction process should be a vital part of the Statement of Design Intent.

Step 6:  Commission 

Building commissioning is an important step in assuring the owner/operator that the building has been completed in accordance to the Statement of Design Intent.  “Commissioning” is essentially a process of testing and demonstrating that all systems, materials, and equipment are installed properly, operating properly and are of the quality specified.  Too frequently buildings (even new ones) are constructed with unspecified mechanical system components, or incorrect lighting, or systems which aren’t functioning properly.  In a commissioned building, all mechanical, plumbing, electrical, and other systems such as sprinklers, elevators, audio/visual, and control devices will be tested for proper installation, calibration, and operation.  Finally, the commissioning plan should be extended beyond the standard one-year period to ensure consistent, reliable and verifiable performance of building systems.

Step 7:  Operate and Maintain

Most sustainable materials are inherently easy to maintain.  However, some technologies used in a sustainable design may require more attention than their non-sustainable counterparts.  For this reason, the sustainable goals and strategies must be made clear to building users, owners, and maintenance staff.  From Rochester Midland Corporation, Steve Ashkin’s Operations & Maintenance Management Principles:

1. Commit to people, education and communications.

2. Clean to protect health first and appearance second.

3. Clean and maintain the building as a whole, not just the separate components.

4. Schedule routine maintenance.

5. Plan for accidents.

6. Minimize human exposure to harmful contaminants and cleaning residues.

7. Minimize chemical, particle and moisture residue when cleaning.

8. Ensure worker and occupant safety at all times.

9. Minimize the amount of pollutants entering the building, while maximizing the amount of pollutants extracted.

10. Dispose of cleaning waste in environmentally safe ways.
Step 8:  Recycle
After a building has reached the end of its use, it must be evaluated in terms of Reuse-Remodel-Recycle instead of the more common approach of demolition, waste, and reconstruction.  If a building is planned to be reconfigurable at the outset, this provides the most useful solution.  However, in the event that a building has come to the end of its life cycle, it should be deconstructed, and recycled as much as possible.
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· Engineering and Construction Bulletin (2002-13) detailing the Design Charrette Process http://www.hnd.usace.army.mil/techinfo/ECB/ECB%202002-13.pdf  

· HQ Engineering and Construction News (v. III n. 10) discussing Sustainable Design http://www.usace.army.mil/inet/functions/cw/cecwe/notes/2001/jul01.pdf 

· ETL 1110-3-491 Engineering and Design http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/etl1110-3-491/toc.htm
· DD Form 1391 Preparation Planning Charrette Process http://www.hq.usace.army.mil/cemp/M/Ma/PlChGuid10Oct.pdf 
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