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CASE STUDY:  U.S. NAVY

BUILDING 33 AND QUADRANGLE BUILDINGS

Engineering Command Headquarters and

Office of the Judge Advocate General

Washington Navy Yard

Washington, D.C.

I.  INTRODUCTION

The project, completed in July, 1998, is located in the Washington Navy Yard, an historic district in Washington, D.C., and included complete renovation of four existing historic industrial structures and construction of one new linking structure for office, conference and support spaces.  The project consists of an "L" shaped main building linked to a cluster of three smaller courtyard buildings, providing approximately 156,000 gross square feet of office and conference space, as follows:

· Building 33 - Built in 1850, this was originally a 45-foot high open bay factory building.  Now, it is essentially a building within a building: a four-story structure providing general office space on three floors, with the fourth floor constructed within the roof trusses providing library, storage and mechanical space.  

· Building 109 - A three-story structure providing conference rooms and general office space.

· Building 39 - A two-story structure providing general office space.

· Building 37 - A two-story structure providing restrooms, locker rooms and storage.
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Link Building - A new three-story open atrium structure providing a first-floor multi-use area, stairs to three levels and connecting walkways on three levels between buildings.

Project Contacts:

Owner - Naval District Washington, Washington D.C.  Contact:  Public Works Officer, (202) 685-8000.

Client - Naval Facilities Engineering Command Engineering Field Activity, Chesapeake (NAVFAC EFA CHES), (202) 685-3075.

Tenants - Naval Facilities Engineering Command Headquarters, Washington, D.C.  Contact: Office of Engineering, NAVFACENGCOMHQ, (202) 685-9170.  Also Navy Office of the Judge Advocate General (OJAG)

Design Architect - Ewing Cole Cherry Brott, Philadelphia/Washington, D.C.  Contact: M. Paul Brott, AIA (215) 923-2020 (Philadelphia), (202) 833-3433 (D.C.).

Design-Build Contractor - The Sherman R. Smoot Company, Washington, D.C.  Contact: Bruce Spengler, (703) 998-1100 x547.

Architect of Record (in association with the design-build contractor) - Shalom Baranes Associates, Washington, D.C.  Contact: Barry Habib, (202) 342-2200.

Sustainable Development Program Coordination:

Michael G. Chapman, AIA, Senior architect for Design Policy and Architecture, Naval Facilities Engineering Command, Headquarters Office, Washington Navy Yard, 1322 Patterson Ave. SE, Washington, DC 20374, 202-685-9175, MChapman@navfac.navy.mil

II.  DESCRIPTION OF PROJECT RELATED TO SUSTAINABILITY 

A.  Project context

The project was completed using a "design/build bridging" methodology, which entailed selecting an initial A/E firm (A/E #1) to develop the preliminary design documents, and then soliciting competitive bids from design/build teams (Contractor and A/E #2) to perform the construction.  The initial design work did not incorporate sustainable design; the request for sustainability was issued as part of the solicitation for the design/build package, based on a "greening study" performed by A/E #1.  The greening study resulted from a sustainable design charrette involving the Navy and a "green" design team representing architects, engineers and sustainability experts, selected and coordinated by Dr. Amory Lovins and the Rocky Mountain Institute.  Also participating in the charrette were representatives of the various Navy offices involved in the project, the entire design team of the design architect, Ewing Cole Cherry Brott, and numerous other interested Navy representatives.  From this collaborative, integrated charrette, a list of "greening opportunities" was generated.  Prospective design-build teams were then asked to propose which sustainable design strategies they would provide in their submittal, including those already in the greening opportunities list and any additional recommendations, and the selection of the team would include consideration of those features.
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The fact that this project primarily involved the adaptive reuse of existing historic structures established some constraints.  First, the character of the exterior had to remain as is, which meant that the existing single-pane windows had to remain in place, and whatever space was to be placed in the building had to fit within the existing shell.  Second, the design had to meet requirements of the Historic Preservation Office, National Capitol Planning Commission and Commission of Fine Arts as well as the Navy Design Criteria.  Third, the project budget, which was not based on sustainable design techniques (which sometimes result in a higher first cost in order to save money in the long run), was fixed.  This led to decisions to use only cost-effective ideas, use only technology that was available "off the shelf", and to save energy only if it improved the comfort and health of the building occupants.  Because of the implementation of integrated design techniques, some materials or systems that had higher first costs were able to be incorporated, due to trade-offs, that is, areas where money was saved.

The initial goals were to adaptively reuse the historic buildings and to create a flexible, comfortable professional working environment for 550 people.  Following the design charrette and greening study by A/E #1, additional goals to incorporate sustainable features were adopted.  The proposing design/build teams were given the list of "greening opportunities", and asked to include in their bid not only their price, but also which sustainable strategies they would incorporate in the project, either from the list or strategies that they may have come up with.  In addition, a DOE BLAST energy model of the building performed by A/E #1 established the target energy budget for the project.  A/E#2 was required to submit a BLAST run with their proposal, which was in turn reviewed by A/E#1 for verification purposes.

The final measurement of the results of the sustainable upgrades will be accomplished by metering the building for energy use, and comparing the performance to that of building 36, the building that forms the other "L" of the quadrangle, and to the original calculations by Architect #1.  It was renovated in 1989/90 in a non-sustainable manner, and is also being metered.

B. Decision process:

The decision to incorporate sustainable design technologies came from the Under Secretary of the Navy through NAVFAC after the CD documents were already developed. This was consistent with the already ongoing sustainable design initiative.  The need for a pilot project program had already been identified, as good model programs after which the Navy could pattern its program could not be located.  The interest of the Under Secretary of the Navy added a significant boost to the program.  Also, the funds to complete the project had been allocated without consideration of sustainable design.  So the goal was to award the contract to the design/build team that could meet the budget while incorporating the maximum number of sustainable design strategies. A significant consideration was the desire to accomplish this without increasing the first cost of the project -- a philosophy that had been presented to the Navy by the Rocky Mountain Institute, but which had not been adequately tested on ordinary projects.

C.  Design process

In the greening study design charrette, the participants worked together to come up with concepts collectively in an integrated way, as opposed to on their own.  The "Greening Plan - Opportunities and Parameters", developed from the charrette, had identified the following as "opportunities" to be considered by the proposing design/build teams:

1. Use of super glazing at new windows and skylights

2. Use of reflective blinds at windows

3. Installation of light diffusers at skylights

4. Installation of a reflective barrier on roof under shingles

5. Construction of light shelves at windows

6. Decrease in the "U" values at walls and roofs (increasing the "R" value)

7. Installation of revolving doors at primary entrances on Patterson Ave. and the courtyard

8. Use of indirect lighting (from fixtures as well as daylighting)

9. Provide additional daylighting on the 4th floor library with skylights

10. Use high efficiency HVAC and related equipment

11. Use high efficiency chiller

12. Use high efficiency cooling tower

13. Use variable speed cooling tower fan motors

14. Reduce fan power requirements by reducing both pressure drops on fans and the coil face velocities and by increasing duct sizes

15. Reduce pump power requirements

16. Reduce pressure drops on pumps by increasing pipe sizes and reducing the number of bends

17. Use the area under the raised floor as a supply air plenum for HVAC distribution in lieu of an overhead VAV system

18. Use high efficiency elevator system motors

19. Reduce ambient lighting levels from 50fc to 30fc

20. Revise open office perimeter accent lighting to be consistent with the 30fc ambient light level

21. Revise lighting design to accommodate the skylights on the 4th floor, if additional skylights are provided

22. Use more energy efficient lighting fixtures (i.e. compact fluorescent) in toilet rooms

23. Use more energy efficient lighting at entrance and elevator lobbies

24. Use automatic sensor systems that both dim and turn off lights in response to daylighting at open office area, private offices and the library

25. Use automatic occupancy sensors of the active ultrasonic (motion detector) or passive infrared type at private offices and the library

26. Use automatic occupancy sensors of the hybrid type (active ultrasonic and passive infrared technology) for light fixtures in toilet rooms

27. Reduce VOC (volatile organic compound) emissions by:


a.  Using materials that do not contain formaldehyde 


b.  Minimizing the use of adhesives that contain styrene butadiene latex and other VOCs


c.  Using low solvent or water based adhesives in lieu of solvent adhesives

d. Requiring paints without aromatic hydrocarbons, halogenated solvents, mercury or mercury compounds, lead or other heavy metals

28. Encapsulate all glass fiber insulation

29. Minimize construction waste

30. Recycle construction and demolition materials

31. Use construction products that include recycled materials in their content

32. Perform purging of indoor air after installation of "wet" materials and prior to the installation of gas absorbing materials without using the HVAC system

From this list of opportunities, the proposing design/build teams worked together to incorporate as many goals as possible in their technical proposal.  The winning design/build team was selected as part of a "best value" process which provides for consideration of both technical proposal and associated cost. 
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Environmental design issues

1.  Site

Regional Planning 

The project involved the adaptive reuse of an existing facility in the Washington Navy Yard, a large complex located in the city with access to most urban infrastructure.  It is also in close proximity to other facilities with which many people in the building do business.  It replaced a facility that was located in GSA leased space located in Alexandria, VA.  Thus, it is sustainable in its reuse of an existing building and the fact that it is within an existing developed campus of buildings. 

Building form and orientation
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Being a renovation, the building's form and orientation were established.  As it turns out, the form and orientation lent themselves well to sustainable design.  First, the courtyard configuration of the building offered a fairly shallow building section that allowed balanced daylighting from two sides.  Second, the building is "L" shaped, with the long leg being oriented north-south, but the west façade will be protected from late summer sun by a slightly taller building across the narrow street.




Site preservation/restoration

Being a renovation, there was no existing habitat to be disturbed.  There was some site petroleum contamination that was cleaned up as a part of this project.

Landscaping

The only exterior space to be addressed was the courtyard, into which extensive landscaped islands were introduced, which were planted with indigenous vegetation.

Pedestrian and vehicular issues

The project is in a major urban area, so mass transit to the site is available.  Shuttle buses are available to and from many other DoD facilities.  Two subway stations are within walking distance from the Washington Navy Yard.  On site, the campus is served by sidewalks throughout.

2.  Energy

Overall Performance and Efficiency

The energy targets were established by A/E #1 using a BLAST modeling run.  The proposing design/build teams were also required to perform a BLAST run (that was, in turn, reviewed by A/E#1) which was submitted in their Proposed Energy Budget in response to the RFP, and which factored into the final selection.  The base building considered in the run was the existing non-sustainable design, which was then compared to the modeling of the proposed design.  The base case building was designed to surpass ASHRAE 90.1, and it is anticipated that the sustainably designed building will use 30% less energy annually than the base case design.

The strategies implemented in order to save energy included increasing insulation levels in the roof and walls, super windows, high-efficiency indirect lighting and task lighting that reduced ambient lighting levels from 50 fc to 35 fc, perforated blinds to assist in daylighting the space, lighting controls such as occupancy sensors and photoelectric dimming at the building perimeter and borrowed light to help light adjacent spaces.  This resulted in a substantially reduced electric load and reduced anticipated plug loads.  As a result, the chiller and associated HVAC equipment, piping, ductwork, and HVAC feeder sizes could be reduced.

Monitoring of the real performance will be implemented using meters installed at power, steam and water sources of this new facility and in the adjacent Building 36 for comparison purposes.  

Building Form and Envelope

The shallow cross section of the building allowed for good daylight penetration, and the courtyard configuration allows for natural light from both sides. Also, skylights were installed in the courtyard side of the roof of Building 33.  (No skylights were allowed on the street side due to historic constraints).  The link building is entirely daylit with a curtain wall of glass on the north, many punched openings on the south and skylights in the roof.  

Passive solar heating strategies were limited due to the existing building constraints.  Some passive solar gain occurs along the south façade of building 33 and the link building, however, since this building is dominated by cooling load, solar gain is actually better avoided.  To accomplish this, the south wall of the link incorporated Heat Mirror glazing that minimizes heat gain.  Additional sun control is accomplished with horizontal louver blinds.  The blinds are perforated to allow for view and some daylight penetration.  

Natural ventilation is a typical strategy for achieving energy efficiency, however, since this building is a historical facility, the exterior appearance had to remain virtually unchanged.  Therefore, the existing fixed windows were retained.  Ventilation is accomplished through mechanical means.  

The fixed windows did help, however, to create a "super window" effect.  Double glazed insulating glass was installed inside of the existing glazing creating a high thermal performance with over 12” of overall thickness.  A suspended coated film (SCF) glazing product (Heat Mirror) was used in the link building windows and skylights.  In both cases; the new glazing and the retrofit, high performance was achieved.

Increased wall and roof insulation was accomplished by building a "building within a building", constructing new insulated wall and roof assemblies inside of the existing historic shell.



Electrical Systems

A direct/indirect lighting system was used throughout.  Ambient lighting levels were reduced from 50 fc to 30 fc with task lighting being included at workstations.  Energy efficient fluorescent lamps were used throughout.  Dimmers and occupancy sensors were installed at the building perimeter, toilet rooms, storage spaces and private spaces respectively to save lighting energy consumption.  High-efficiency outdoor site lighting was also installed.



Mechanical Systems

Chillers were able to be downsized from 500 to 330 tons, due to a reduction in building cooling loads resulting from the lower energy use by lights and equipment, and increased insulation levels.  Also, high-efficiency, variable speed motors were installed, and piping, ductwork and HVAC equipment feeder sizes were reduced.  The significant cost savings here provided for many of the other sustainable features which, in some cases, had a higher first cost.

Heating is provided by the campus' existing steam system, and is used in winter months for water heating.  In the summer, water heating is accomplished by electric water heaters.

Commissioning

The only systems commissioned were the HVAC, elevator and UPS (uninterruptable power supply).  The contractor was required to submit a plan for commissioning, based on the ASHRAE standard, far in advance of project completion.  This was not done, and the actual commissioning fell short of what the client expected.  Fortunately, the Navy does feel that the systems do operate fairly well, although there are some areas in the building that are either too hot or too cold due to less than optimal HVAC.

3.  Materials/Resources/Waste

Existing Building and Site Reuse and Rehabilitation

An existing group of buildings were adaptively reused for this project.  The buildings had been large, open manufacturing facilities, so extensive remodeling was required.  A small “lean-to” building attached to Building 33 was demolished, which enhanced the daylighting opportunities.  The demolition waste was recycled to the fullest extent possible.

Material selection 

Some cost estimating with life cycle considerations was performed in the greening study.  Also, the materials used did comply with the criterion for CFC/HCFC/Halon/VOC elimination.

The following materials incorporating recycled content were included in this project:

· Site furnishings included recycled plastic

· Geo-textile and waterproofing materials included recycled plastic

· Bricks were refurbished and reused from the demolition project on the site

· CMU incorporated fly ash in the cement mix

· Concrete incorporated fly ash in the cement mix

· Carpet contained recycled plastic

· Gypsum wallboard contained recycled gypsum

· Joint filler

· Ceiling tiles included recycled newsprint

Construction  

Waste from demolition and construction was recycled.  The specific materials recycled were not monitored by the owner nor reported by the contractor.

Operation

MWR (Morale, Welfare and Recreation) coordinates recyclables collections in the Washington Navy Yard.  Collection containers are placed in the coffee mess areas.  There is a program in place on the campus for recycling of aluminum cans, white paper, newspapers, cardboard, wood and metal.  


4. Indoor Environmental Quality

Preferred indoor environmental quality conditions were developed by the owner and design/build team with regard to air, lighting, noise, and health.  ASHRAE standards were used to establish IAQ and thermal comfort levels.  

To assure air quality, asbestos was eliminated from the existing buildings during demolition, and smoking is banned inside the renovated building.  Also, VOCs, CFCs, HCFCs, and Halon were minimized in construction.  Finally, a pre-occupancy purging was called for, that required a complete flushing of the building's air after all wet materials were installed, but prior to installation of any absorbent material, without using the building's HVAC system.  

Currently, there is no official IAQ Management Plan in place to assure continued compliance with standards.  There are, however, Carbon Monoxide sensors throughout the building, and chemicals are stored in appropriate containers.  Additionally, the main entrance lobbies have a walk-off mat to minimize particulate materials in the building which contribute to diminished air quality, as well as wear and tear on flooring materials.

High quality lighting was achieved with direct/indirect fluorescent fixtures at an ambient light level of 30fc.  Levels of 50fc or more on work surfaces is achieved with task lighting and daylit areas.

Noise control and privacy are areas receiving mixed reviews.  Some occupants (especially those who came from private offices) complain of not enough acoustic privacy.  This is partly due to the partial height partitions, but also to the fact that the HVAC system is very quiet.  On the other hand, some appreciate the acoustic silence, and feel that people speak softer because of the open office.  Also, some appreciated the visual connection with each other.

In addition to the direct design of IEQ measures, strategies such as using a raised floor system and modular offices help to minimize debris as a result of frequent moves of personnel from one office to another.

At this point, the improved quality of life is only measured anecdotally; no measurements of productivity were taken before the move, so there is nothing to compare to.  It is not known whether health and productivity comparisons will be made between Building 36 and Building 33.  But some feel that communication is enhanced due to the open office systems.

5.  Water

Building Water Conservation 

All plumbing fixtures (toilets, urinals, showers, faucets, and drinking fountains) are “low-flow”.  No lead solder or pipes were used in the building.  

Periodic monitoring will be performed by Naval District Washington.

D.  Construction

For the most part, construction was fairly typical, although the actual occupancy date was delayed by approximately 2 months from that originally anticipated, due to unforeseen conditions encountered during construction. 

Additional requirements of the contractor that addressed sustainability included a requirement to protect the site against sediment erosion.  Also, construction and demolition waste was to be recycled, but there was no verification of this procedure.

The Navy’s construction office representatives and contractor’s quality control representatives were responsible for construction administration.

E.  Operation and maintenance

Operations and Maintenance manuals were produced by equipment manufacturers and subcontractors.  Preventative maintenance inspections are performed on a regular basis by the Navy to address functional maintenance, and a cyclic maintenance program is performed each year to address aesthetic upkeep.

F.  Financial issues

Building Construction Costs:

The building cost $21,000,000 total to construct, including all costs, fees, etc.  Sustainability measures were estimated at $85,000 more expensive in terms of first cost than "standard" measures, but the project was completed within the Navy's budget.

Economic Evaluation

The project was funded under the Base Realignment and Closure initiative.  The directive to implement sustainable strategies came from the Undersecretary of the Navy, with the expectation was that the sustainable strategies would be cost-effective.  The initial analysis indicates that the additional project cost was .005% increase, and will be recouped in the first year.  
The payback period, based on a $85,000 increase first cost, with an anticipated energy savings of $130,000 was less than 8 months.

H.  Promotional strategies

The decision was made to "green" the building because NAVFAC had been promoting sustainable design, and wanted to teach by example on their own headquarters.  And since this project was the first of it's kind for the Navy, papers have been authored and lectures given by those involved.  In addition, the project was awarded the "Commanders Award for Design Excellence" in the 1999 NAVFAC Design Awards Program, which is the "grand prize" award.  Sustainable design is now mandated in all NAVFAC building projects

III. CONCLUSION
A.  Summary of Building 33 and Quadrangle Buildings
The primary benefits of the effort include:

· Energy savings of $130,000 per year.

· Additional savings in maintenance and remodeling costs due to the raised floor system, systems furniture and carpet tiles.

· High-quality lighting, reducing eye strain and fatigue.

· Good indoor air quality promoting health and productivity.

· Improved connection to nature.

· High thermal comfort.

· Enhanced communication and flexibility because of the open plan.

Constraints that were encountered include: 

· Existing historic building character had to be maintained.  Therefore, a building within a building was constructed, with insulated walls, roof and windows.

· Existing windows had to be retained.  New, insulating, double-pane windows were installed inside of these existing windows, resulting in highly efficient effective triple glazing.  However, the head heights of the windows were fixed, forcing a low head height on the second floor.

· Reduced HVAC loads resulted in an unacceptably low volume of airflow within the internal zones.  It was therefore perceived that HVAC sizing could not be minimized as much as desired.

· The HVAC reheating system was designed to utilize steam heat.  However, the steam system is turned off for the summer months.  In the fall, if there is a cold day prior to the steam system's start-up, the HVAC system blows out cold air.  This problem is being resolved using an electric boiler for a reheat system when the steam system is shut down.

· The interior walls were spray painted originally with a thin, high gloss paint.  When a spot needs to be repainted, a brush and/or roller are used, and the touch-up does not match the existing finish.  So, often, entire walls are repainted when only a touch-up was needed.

· The interior paint colors selected do not match the typical colors used on previous projects.  Therefore, separate cans of paint must be kept for touch-up.

· The carpet tiles used are a different size than the access hatch in the raised floor system.  Therefore, when access is desired, several carpet tiles around the hatch must be taken up. 

Lessons learned include:

· Need to clearly define the sustainable goals.  Many terms were too vague, creating confusion on specific requirements.

· Should be less prescriptive regarding sustainable design in the RFP.  This would allow more creative solutions on the part of the design/build team.

· Need to monitor the contractor's performance to verify compliance with sustainable initiatives.

· Open office areas need to have acoustic privacy addressed.

· In some areas, the corridor in open office areas had reduced light levels.  This bothered some occupants sitting next to the corridors and they felt that a consistent light level should be maintained throughout the open office area.

· Some feel that the partitions are too tall, so as to be a hindrance to communication.

B. Opportunities for the Military

This project was a quantum leap forward for the Navy in implementing sustainable design.  The improvements in building energy performance, indoor environmental quality, resource efficiency, and waste minimization have established a new standard for government facility design.  This is true in spite of the fact that the decision to incorporate sustainability did not occur until the RFP construction documents had already been completed.  Despite the lateness of this decision, the Navy considered it imperative that any pilot program to test out the feasibility of implementing sustainable design with no increase in first cost had to include its own headquarters building regardless of the obstacles faced.  And the fact that this building houses NAVFAC's headquarters will allow Naval designers the opportunity to study first hand which strategies work and which need improvement; not only the specific sustainability strategies, but construction contracting procedures as well.  It is in both of these areas that opportunities lie for achieving even greater degrees of sustainability on future projects.

First, in the area of sustainable design principles, increased design integration among architects and engineers should yield even lower energy usage levels.  This would include optimally designed building envelopes (considering thermal and daylighting strategies) combined with the most efficient electrical and lighting systems (including efficient equipment and realistic demand assumptions) followed by HVAC system design incorporating not only the most advanced technology, but accurate sizing assumptions as well.

Another strategy to consider is to review specifications to assure that they are in agreement with the stated sustainable design goals.  There are often contradictory directions resulting from lack of coordination between general goals and specific, outdated requirements.

One of the most significant opportunities offered by this project is the ability to learn by direct measurement and comparison how successful are the energy efficient strategies that have been incorporated.  Building 33 is being monitored for it's energy performance, as is Building 36, the building forming the other half of the quadrangle.  This will provide extremely valuable data in determining the effectiveness of the energy efficient strategies, and in planning and design for future projects.  This kind of measurement and verification is a crucial step in learning from experience in order to refine the design process.

In the area of procedural modifications, the first obvious step is to incorporate sustainable design from the project's inception.  The opportunity to achieve the greatest level of sustainability is in the beginning.  The gains realized in this project could have been even greater had the mandate for sustainability come sooner.  Related to that issue, the general requirements for sustainable design should be clearly stated; i.e. energy performance targets, material and resource efficiency, lighting levels, etc.  It was felt by some that the requirements were vague, which made verification difficult.  At the same time, there should be sufficient leeway allowed to the design/build team that they can propose alternative ways to achieve the stated project goals.  To achieve this goal, consideration should be given to using an objective sustainability rating system, such as the U.S. Green Building Council's LEED Building Rating System.

Another recommended procedural modification is to determine more accurately on what assumptions are decisions being made.  The example from this project is that of the steam reheat system.  It was not understood that during swing seasons, the steam system might not be operating to provide the necessary heat.  A clear understanding of the base's operating procedure could have prevented this problem.

Next, a verification procedure of the contractor's compliance with sustainable requirements should be established.  On this project, although recycling of demolition and construction waste was mandated by the Navy and agreed to by the contractor, there was apparently no confirmation that this was actually carried out.  The contractor was simply taken at his word.  A similar problem evolved around the issue of commissioning.  The contract stipulated that the contractor was to submit a commissioning plan well in advance of the building's completion; however, this requirement was not enforced, and the ultimate commissioning that was performed was significantly less than expected.  Since commissioning is vital to a building's performing as designed, adherence to this procedure is strongly recommended.  Given that these sustainable requirements are relatively new contractual obligations, the Navy needs to establish some means of site supervision and enforcement measures to verify compliance.

Following are some quotes on the project from various sources:

"Sustainable design is getting a big push from the Naval Facilities Engineering Command . . .   NAVFAC determined that sustainable design could be incorporated into a project without increasing the total first costs by taking an integrated design approach."

"Building 33 was one of several projects selected by the Naval Facilities Engineering Command for its pilot program for sustainable design.  Located in the Washington (D. C.) Navy Yard, the 156,000-sq.-ft., high-bay structure was converted into a $19 million, four-story office facility.  The insulation, lighting and other energy improvements selected allowed the chiller and ductwork requirements to be reduced, resulting in first-cost savings that were applied to other "green" improvements."

Building Design and Construction - September 1998

In what may by one of the most significant developments in green building in recent years, the Department of the Navy has become the first Federal agency requiring all facilities and infrastructure-related design and construction to incorporate sustainable design principles.  While energy efficiency and sustainability have long been mentioned in federal building and procurement guidelines, the Navy became the first to actually put it into practice when it issued new policy statements covering design, design criteria, and architect/engineer (A-E) selection.  This could be a very significant shot-in-the-arm for green building and a strong incentive for mainstream A-E firms to take green design seriously.

Environmental Building News - November 1998

"The Navy's first green building, . . . the Building 33 complex . . . houses the new headquarters for the Naval Facilities Engineering Command.  Green buildings incorporate a holistic approach that improves the livability of the building while minimizing its impact on the environment.  Some of the green features include the use of triple-glazing to reduce heat transmission, the use of indirect/direct pendant light fixtures to create a pleasant, glare-free work environment, and the reduction of energy consumption through the use of reduced chiller tonnage and the use of high-efficiency, variable speed motors on all equipment.  Recycled materials, natural lighting from skylights, automatically controlled dimmers, and low water consuming fixtures are also used.

In addition, in an effort to increase the performance of Building 33, it contains a six-inch raised floor to facilitate power, telecommunications and data distribution, allowing easy access when running cables or moving electronic equipment.  The flooring is the latest technology - a concrete filled metal decking system covered with carpeting.  The concrete provided sound deadening between floors.  To further the greening idea, demolished material such as concrete slabs and steel was sent to recycling plants.

Building Sciences - National Institute of Building Sciences - October 1998

"This work, at the intersection between design and military culture, brought me into close collaboration with some extraordinary people whose work is a real lesson in the difference between management and leadership. . . . Working with (NAVFAC personnel) really made me proud to be a citizen:  both the military and the civilian people whose reforms (they) coordinated set an inspiring standard of barrier-busting, innovative thinking, and sound results. 

Dr. Amory B. Lovins - Founder and Director of Research -

Rocky Mountain Institute, Snowmass, CO - October 1997








Washington Navy Yard


Washington, D.C.





Fig. 1  Entry to Navy Office Building 33, a former industrial building





Fig. 2  Third floor lobby of Building 33 with daylighting from skylights











Fig. 18  Interior courtyard with Building 33 on the left and Building 109 on the right.





Fig.  17  A recycling station for aluminum cans and paper near coffee area





Fig.  15  Typical open plan work area with direct/indirect ambient lighting and task lighting at work station.





Fig. 16  Ceiling mounted sensors (photo cells) detect daylight availability resulting in controlled (dimmed) ambient light during daytime  hours.





Fig. 14 Building Section at Link





Fig. 10  Navy office suite admits daylight through high glazing and vaulted ceiling with open office furnishings.





Fig. 11  Library space on the fourth floor has skylights and exposed HVAC duct work painted white for reflection.





Fig. 13 The inside new windows open for cleaning, but do not allow for natural ventilation in most cases because the historic units are fixed.





Fig. 3 Building 33 and Quadrangle Buildings





Fig. 12  Double glazed windows were added to the inside of the historic single glazing, making the overall performance very high.





Fig.  8  New connection or link from Building 33 to Building 37/109.  This circulation space has abundant daylight through skylights and wallglazing.





Fig. 9 Connection space with Building 33 on the left and Building 37 on the right.  The space has large openness, plants, and seating areas.





Fig. 7  Site Plan of Building 33 and Quadrangle Buildings





Fig. 7  Site Plan of Building 33 and Quadrangle Buildings





Fig. 3  Building 33 and Quadrangle Buildings





� EMBED Word.Picture.8  ���




















LINK





Fig. 6  East Elevation of Building 33





Fig. 5  West Elevation of Building 33





Fig. 4  Main Level Plan of Building 33
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