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I.   INTRODUCTION
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This project included construction of 9 new residential dormitory buildings to house 2242 sailors, and included two separate developments; the Naval Training Center (NTC) site (P-626 and P-646) and the Naval Hospital (NH) site (P-641 and P-641A).  The NTC development is composed of 7 U-shaped buildings, ranging from 3 to 5 stories in height and from 40,476 square feet to 68,010 square feet.  The NH site consists of 2 buildings, also U-shaped, one 3 stories and 37,038 sf, the other 4 stories and 61,992 sf.  The NTC site is 10.03 acres, and the NH site is 5.55 acres.  The first building was complete in December 1998.  The last building is scheduled for completion in August 1999.

Project Contacts:

Client – NAVFAC Southern Division.  Contact:  LT Osmun (847) 688-4950

User – Great Lakes Naval Training Center.  Contact: Gene Ignacio (847) 688-4145

Contractor – James McHugh Construction Company, Chicago, IL.  Contact: Darus Spingler (847) 689-9204

Architect – The Wight Company, Downers Grove, IL.  Contact: Lois Vitt Sale  (630) 969-7000

MEPS Engineer – SHG, Inc., Detroit, MI.  Contact: Arun Bhavsar (313) 442-8130

Sustainability Consultant – ENSAR Group, Inc., Boulder, CO.  Contact: James Plagmann (303) 449-5226

Sustainable Development Program Coordination:

J. Robert Carlsen, Associate Director for Sustainable Development, Naval Facilities Engineering Command, Headquarters Office, Washington Navy Yard, 1322 Patterson Ave. SE, Washington, DC 20374, 202-685-9170, carlsenr@navfac.navy.mil

II. INVESTIGATION OF PROJECT 

A.  Project Context

The project was completed using a design/build process.  Selection of the design/build contractor was made using a two-phase selection procedure.  During Phase I the qualifications and experience of approximately ten design/build contractors was evaluated.  Sustainable design and construction experience was one of the key evaluation factors during Phase I.  Two design/build contractors were selected to proceed to Phase II, which included the development of technical and price proposals.  The initial Request for Proposals (RFP) had included a number of sustainable features and materials.  However, the design/build contractors were required to indicate, as part of their technical proposal in Phase II, areas where they would improve on the sustainable aspects of the project, while staying within their bid price.

The first constraint, then, was the fixed budget from the outset.  In addition, the NTC site is situated between historic central campus buildings to the south and more contemporary structures to the north.  This project was to be a “bridge” between these areas, as well as to create a neighborhood, unifying the existing BEQ structures in the immediate area.  The NH site also had existing BEQs as the surrounding context, requiring the new buildings to address their relationship.

The Navy’s goals, stated in the RFP, were to obtain a project of “Best Value”, evaluated on issues such as quality of life, durability, and sustainable features.  In addition, the D/B team strove to create a human scale development “encouraging interaction through a strong pedestrian-way system”, and which “promoted the surrounding vistas to prominent base landmarks and site attributes through careful attention to sight line considerations in building heights and placements.”  For the individual buildings, the team’s intent was to tie the new buildings in to the existing historic structures through the use of similar materials and architectural forms, such as rooflines, facades, window patterns, and entrance treatments.

The stated desire on the part of the Navy, in terms of defining the sustainability of the project, was that they called for the project to be a “Sustainable Showcase”. This was one of eight initial sustainable showcase projects selected by NAVFAC to gain experience with sustainable design.  The D/B team proposed the use of the U.S. Green Building Council's LEED (Leadership in Energy and Environmental Design) Building Rating System to define and measure the project’s sustainability.

B.  Decision Process

As part of the Navy's goal of making this project a "sustainable showcase", construction waste management (NF65-01572), energy targets, and several sustainable materials were included in the RFP as design requirements.  Through the Phase II competition process, additional sustainable materials and features were included by the D/B contractor.   It was during the design phase that the sustainability consultants proposed the use of the LEED Building Rating System to help make decisions and more objectively quantify the project's degree of sustainability.  The client and entire design/build team embraced the system, and it was then incorporated as the measuring tool to be employed, so much so that a portion of one of the partnering sessions was devoted to focussing on LEED.  Also, the project manager from the Navy stated that he would like to be able to use the LEED system in defining the sustainability requirements in future RFPs.  In this way, he could be certain of obtaining a "green" building, but allow for creativity on the part of the designers and builders in how they go about achieving the goal.

In making the final decision on the contract award, the Navy looked for the best solution considering sustainability, and looked for potential trade-offs between sustainable and non-sustainable features.  Since the project budget was fixed, any sustainable features had to be incorporated into the project budget committed to at the outset.

Through the construction process, sustainable features were reviewed, selected and incorporated into the original proposal based on best value and constructability.  Also, a waste management program was implemented to minimize construction and demolition waste.  This incorporation of sustainability did result in some additional time being required in order to document some of the features provided by subcontractors.

At this writing, the buildings are just opening, so maintenance has not yet been implemented.  However, since durability was a selection criterion, the maintenance will be aided with the incorporation of the sustainable criteria as required by the LEED Building Rating System and the requirements for building turnover and OMSI manuals.

Throughout the project, a formal partnering process was employed, which was used to address any potential conflict.  By all accounts, the partnering process was a great success.  The goal of the team was to have no change orders; not that no changes would be made, but that all modifications would be negotiated with no increase in project cost.  The team really did feel like a team, and relations and communications were excellent.

C.  Design Process

In addition to a guaranteed price, the technical proposal included very detailed design by the architects and engineers.  Thus, after award, there was no provision for changes to the design that could result in an increased first cost, regardless of the potential for long term operating cost savings.  The design had been developed in a traditional manner, with many of the building load assumptions based on "rule of thumb".  It had not incorporated design integration to the degree necessary to achieve significant decreases in loads and, as a result, HVAC equipment.  Initially, the energy target was to simply achieve compliance with the DOD energy budget, which was achieved, but additional efficiency often possible with integrated design was not realized.

The initial sustainability goals on the part of the Navy in the RFP were as follows:

1. Roof insulation values of R30 minimum

2. Wall insulation value of R19

3. Use of T8 fluorescent light fixtures

4. Double glazing in windows

5. Incorporation of materials with recycled content

6. Use of weatherstripping

7. Installation of environmentally benign materials such as linoleum, wool carpet, wood     product doors, solid wood millwork and handrails

8. Waste management and recycling program

9. Reuse of materials salvaged from the demolition of a building included in this contract

10. Use of miniblinds for daylight control

11. Daylighting in stairwells

12. Comply with DOD energy budget

D.  Environmental Design Issues 
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Regional Planning

The project is within the developed area of an existing base; thus it is infill construction, which minimizes the impact on undeveloped land.  It also takes advantage of the existing utilities and transportation infrastructure.  There are both bus and train lines that stop either right on the base our just outside the base.
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Building Form And Orientation
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All of the buildings, being residential facilities, incorporate the “double-loaded corridor" for their programmatic layout.  The massing is in three to five story courtyard configurations, with varying orientations.  An effort was made to achieve good unit orientation, but many constraints limited the results.  Over half of the dwelling units have good solar orientations; i.e. north or south orientation.
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Landscaping

Many existing trees were relocated, and new plantings are indigenous varieties, with irrigation to be provided only for establishment.  Plant materials were added at the base of buildings to absorb the water from downspouts, rather than draining into structural drainage.  At the NTC site, there is plant material where before was only gravel.  This does help with erosion control and heat island reduction.  

Pedestrian and Vehicular Issues

The base is very much a pedestrian campus, with a sidewalk system providing access to the entire base.  The new buildings and sidewalks were located to encourage pedestrian traffic to penetrate the site and move among the buildings.  Parking space is at a premium, which discourages the use of vehicles.

2.  Energy

Overall Performance and Efficiency

The design goal for the project was to use less than 191.7 kW/sm/yr, the DOD energy budget.  The final design reflects a projected energy use of 179.77 kW/sm/yr; a 6% decrease from the goal.  The design process included energy modeling with Trane’s “Trace” software program.  Energy efficient strategies included high levels of insulation in the roof, walls and slab perimeter, high-performance windows, high-efficiency electric lighting, utilization of existing steam system for heating, variable speed drive motors, dual level switching on lights, and energy-efficient transformers.

Building Form and Envelope

Dwelling unit window sizes were increased over the Navy’s standard, allowing for more daylight in spaces.  In addition, glazing has been placed in stairwells and at ends of corridors to provide daylighting.  Some passive solar gain will be realized on the south facades of buildings, but orientation was not arranged to optimize this strategy.  Even with the orientation constraints, only about 10% of the residential units have western exposure.  Other than this, sun control is primarily through manually operated blinds.

Natural ventilation is limited to operable windows in the dorm rooms and in corridors.  In order to achieve the required air changes, the bathroom exhaust is continuously operating, with air being drawn either under the door from the corridor or through the windows.

The building components have relatively high performance.  Windows are composed of low-e, gas filled glazing set in thermally broken frames.  Insulation levels are R-30 or R-40 in the roof, R-23 in the walls and R-10 at the perimeter slab.  The building structure is load-bearing masonry with precast concrete floors, and walls are face brick on CMU backup, so there is significant thermal mass.

Electric light fixtures are either T-8 fluorescents or compact fluorescents, offering good lighting with high performance.  Lighting in public spaces is on a dual switch system, which allows for turning on only half of the lamps installed when that will suffice.  Exit lights are LED.

Mechanical Systems

The existing base steam system is used for space heating and domestic hot water.    Variable Speed drive motors and energy efficient transformers were installed throughout.

Commissioning
Commissioning was performed according to ASHRAE standards and per the requirements of the Navy's Public Works Center (PWC).

3.  Materials/Resources/Waste

Material selection 

In a fine example of resource reuse, brick from the demolition of a neighboring building was salvaged and used on the NTC site.  Also, several recycled-content materials were incorporated in this project, including concrete, asphalt, metal roofing, structural and light gage steel, gypsum board, particle board door cores, acoustical tile, miniblinds, mineral fiber insulation, cellulose insulation and plant material.

Construction

A construction and demolition waste management plan was implemented on this project with moderate success.  The first measure undertaken by the contractor was to minimize waste before it was delivered to the site, by specifying minimal packaging and by ordering material quantities accurately.  Separation of materials at the job site was not found to be cost-effective, so the contractor brought in Illinois Recycling Services to haul commingled waste from the site, which they then separated at their facility.  During the late phases of each building, when equipment and furnishings were being delivered, the contractor did separate the corrugated cardboard, and it was hauled separately for recycling.

Approximately 325 tons of material has been hauled from the site by Illinois Recycling Services through February 1999, with an estimated 60% of that being diverted and recycled.  The total waste removed from the site by the prime waste hauler, BFI, through February 1999 was 1360 tons and 2790 yards.  In addition, 350 yards of corrugated cardboard has been recycled by BFI.  BFI was the initial company that attempted job site separation of recyclables, but did not succeed in implementation.

Operation

Storage and collection of recyclables is standard operating procedure on the base. Occupants will be recycling beverage cans, glass, plastic and paper, with collection bins in the vending areas.  Sorting and combining of materials for recycling will be accomplished by human power, an abundant resource at the Naval boot camp.

4.  Indoor Environmental Quality

[image: image12.png]


[image: image13.png]


In design, ASHRAE standards on IAQ and thermal comfort were followed.  Low VOC adhesives, sealants and coatings were also specified, and CFCs, HCFCs and Halon were eliminated or minimized.  For long term building operation and maintenance, no cleaning agents with toxic chemicals will be used.  At this time, the only IAQ management plan being implemented is that there will be continuous ventilation with 100% fresh air, so no monitoring is planned. To preserve flooring material durability, and minimize dirt and dust accumulation, all main entryways have walk-off mats.


High quality lighting is achieved in part through increased daylight as a result of the installation of windows that exceed the Navy’s requirements, and through the careful selection of lighting fixtures.  Electric lighting complies with IES standards, and incorporates the most energy efficient sources that provide good color rendering, minimum glare and visual comfort.

Regarding privacy and noise issues, the site, being fairly isolated and primarily pedestrian is rather quiet.  Individual units do have partitions with an STC (Sound Transmission Class) of 57 between modules. 



5.  Water

Building Water Conservation

All fixtures meet the Energy Policy Act requirements for efficiency and all pipes and solder are lead-free.

Site Water Conservation

Plants are drought tolerant and indigenous.  No additional watering is intended after establishment.

E.  Construction

To assure that sustainable intentions were implemented in construction, each individual product was reviewed for sustainability, quality and recycling merits before being approved for incorporation into the project.  Also, subcontractors were encouraged to find and submit proposed alternative sustainable materials for approval in lieu of specified materials that might not have been considered.  In order to optimize the contractor's resources, the start dates of the 9 separate buildings were phased so that each trade could essentially move from one building to another, resulting in the staggered completion dates described above.  Also, for quality assurance, field inspections were performed regularly, and mandated testing was performed on materials and systems. In keeping with the C&D waste management plan, some construction debris was sorted and landfill use was tracked.

F.  Operation and Maintenance 

Commissioning is being performed to assure the optimal operation of equipment and systems.  Also, operations and maintenance manuals are being developed in order to assure the long-term durability of the project.

G.  Financial Issues

The total cost of the project, that includes the 7 buildings at the NTC site and the 2 at the Naval Hospital site, was approximately $60 million.  As described above, the contractor had to commit to a guaranteed maximum price in their technical proposal, which included some sustainable features.  Any additional sustainable elements identified after award had to be incorporated with no increase in total cost.

Following are quotes from project team members regarding incorporating sustainable design:

Sustainable design and construction is…"a lot cheaper than it was 5 to 10 years ago. More effort in specifying, finding and approving sustainable materials is required up front, but I would say a dedicated design/build team incorporates the service into the project if the owner is receptive. Sustainable design (done right) is comparable with today’s standard construction costs when viewed over the expected life of the project.  “Hard to find” green materials are much easier to locate and competitively priced if one negotiates price.  The trick is finding a responsive owner who is truly dedicated to partnering and trusts the builders advice and experience." - Contractor's site superintendent.

"Because this project was so large and sustainable elements were incorporated at the outset, the added cost was minimal.  Time to develop sustainable elements were absorbed into normal project costs and fees; again, due to the time when sustainability was defined and the economies possible to be realized in a project of this size." - Project Architect.

H.  Promotional Strategies

NAVFAC had promoted the project from the beginning as a "sustainable showcase", and it was more than just making the statement.  The Navy's commitment translated into an equal or higher commitment on the part of the entire design/build team.  As a result of the successes achieved with sustainability, NAVFAC is committed to requiring sustainable design in all its future projects. The following is a quote from NAVFAC “Planning and Design Policy Statement 98-01”, dated 18 June 1998:  “ It is the policy of Naval Facilities Engineering Command (NAVFAC) to incorporate sustainability principles and concepts in the design of all facilities and infrastructure projects to the fullest extent possible, consistent with budget constraints and customer requirements.  It is further the policy of NAVFAC to seek to do this with no increase in the first cost.”

As of this writing, the project has already received some recognition, having been written up in Design Build Magazine for involving the use of the Internet for project communications.  The project has also been submitted for other awards.

In May of 1999, the Navy and Wight & Company exhibited a display on this project at the National Town Meeting in Detroit, MI.

III.  CONCLUSION

A. Summary of Great Lakes Naval Training Center Bachelor Enlisted Quarters

The primary benefits of the effort include:

· The project will be less expensive to operate and maintain over its life than non-sustainable buildings of similar size and function due to energy savings.

· The interior environmental quality is very high in terms of lighting, daylighting, thermal comfort and indoor air quality.

· Impact on the environment at large is reduced due to energy efficiency, waste management and recycled content materials.

· Use of LEED has been demonstrated as a viable means of incorporating sustainable design and construction.  See the preliminary LEED Building Rating System at the end of this paper.

Constraints that were encountered include: 

· The major constraint was that the design/build team was required to do a great deal of design and commit to a price before they were even awarded the contract.  This inhibited the ability to make changes after award and virtually eliminated any possibility of exploring sustainable strategies that may have saved money in the long term, but whose first cost was greater than that anticipated in the technical proposal bid price.  This problem can be avoided in the future by including sustainable strategies to a greater degree in the technical proposal stage.

Lessons learned include:

· Mechanical design - HVAC sizing could have been downsized further through integrated design.  The sizing of the HVAC equipment was done based on inaccurate parameters in terms of heating and cooling loads.
· Wool carpet had been specified initially, but was found to be too expensive on this project.  The alternative chosen was a recycled-content carpet that still met sustainable goals.
B. Opportunities for the Military

As one of the Navy's sustainable showcase pilot projects, this project represents a significant improvement in both the quality of military-owned buildings and the quality of life for new recruits.  In addition to saving energy, these units offer improved lighting and enhanced thermal and acoustic comfort, as well as ease of maintenance due to the durable materials incorporated.   And, by virtue of the size of the project, the magnitude of beneficial effects on the inhabitants, the Navy and the environment over the buildings' lifespans will be substantial.  In addition, the design/build delivery method has proven very successful by all accounts.

One major opportunity for this project and the Navy is the objective quantification of the project's sustainability through participation in the LEED Building Rating System certification process.  This will not only help to establish the degree to which sustainable goals were achieved on this project, but will also help in the development of future RFPs, in that a certain level of performance can be required of the design and construction team without having to detail specific strategies or materials.  The designers and builders are thus allowed flexibility in their approach, but are still meeting a recognized level of performance.  To allow for the effective implementation of this methodology, military procedures and specifications should be reviewed so as not to inhibit the very tactics they are trying to encourage.  Specifically, it should be recognized that in some cases, additional costs incurred up front can yield significant long-term savings.  Allowing designers to offer such cost-effective solutions should be integrated in the military's solicitation procedures.

Another area of opportunity for the military is the measurement of the performance of the project.  This will allow for the further refinement of sustainable practices, and yield hard data to justify the incorporation of sustainable requirements on all future projects.  The measurements can be both empirical and anecdotal, documenting information that is objective, such as energy use, and subjective, such as "improved quality of life".

One sustainable design strategy that could be further improved upon is design integration in mechanical systems design.  Optimizing the HVAC equipment can save a great deal of money, not only in the first cost of the equipment, but in the long term as well, since equipment that is optimally sized operates at higher levels of efficiency.  In this project, targets were established that meet industry standards and rule-of-thumb assumptions were made in the sizing of the system, but sustainable strategies can yield performance that is far above industry standards when realistic assumptions are incorporated in the design process.  It is this kind of non-traditional thinking that is at the heart of sustainable design, and promises great rewards in terms of comfort and cost.

US Green Building Council LEED Building Rating System

Project Performance Evaluation for the

Great Lakes Naval Training Center

Bachelor Enlisted Quarters

CRITERIA DESCRIPTION


PREREQUISITES
Implemented?  Y/N

ASBESTOS AVOIDANCE OR MANAGEMENT

Building designer to submit a signed and sealed statement certifying that the building is either (1)free of asbestos containing material or (2)complies with OSHA 29CFR Part 1926 rule for protection from human exposure, training, and hazard communication.
Y

BUILDING COMMISSIONING

Implement “Model Commissioning Plan and Guide Specifications”, sponsored by US DOE
Y

ENERGY EFFICIENCY

Comply with ASHRAE 90.1-1989 and with DOE’s Building Measurement and Verification Protocol
Y

EROSION CONTROL

Comply with sections 4.2 e. & f. of the Maryland Model Erosion and Sediment Control Ordinance and Section 6 (Group 2) of the Maryland Model Stormwater Management Ordinance
Y

INDOOR AIR QUALITY

Comply with ASHRAE Standard 62-1989
Y

OZONE DEPLETION/CFCs

Verify no CFC refrigerants used
Y

SMOKING BAN

Prohibit smoking in all areas of the building
Y

STORAGE AND COLLECTION OF RECYCLABLES
Y

THERMAL COMFORT

Comply with ASHRAE Standard 55-1992
Y

WATER CONSERVATION

Comply with Plumbing Fixture Requirements of the Energy Policy Act of 1992 and the DOE’s Building Measurement and Verification Protocol
Y

WATER QUALITY (LEAD)

Meet EPA’s Lead in Drinking Water Protocol
Y

CREDIT CRITERIA
Credits

Available
Credits

Achieved

BUILDING MATERIALS

· Low VOC materials (1credit for 1 or 2 measures, 2 credits for all 3)

· Adhesives – meet VOC limits of South Coast Rule #1168 of the South Coast Air Quality Management District

· Sealants – meet limits of Regulation 8, Rule 51 of the Bay Area Air Quality Management District

· Paints and Coatings – meet the requirements of New Jersey Department of Environmental Protection, Title 7, Chapter 27, Subchapter 23

· Use of Local Materials

Minimum 20% of building materials as calculated by total materials cost (excluding mechanical, electrical, plumbing systems, labor, overhead, fees, etc.) manufactured within 300 miles of the building site.

(Continued)

· Resource Reuse

Use salvaged or refurbished materials for 5% of total building materials as calculated by total materials cost (excluding mechanical, electrical, plumbing systems, labor, overhead, fees, etc.)

· Advanced Resource Reuse

Use salvaged or refurbished materials for 10% of total building materials as calculated by total materials cost (excluding mechanical, electrical, plumbing systems, labor, overhead, fees, etc.)

· Recycled Content

Use a minimum of 20% of materials as calculated by total materials cost (excluding mechanical, electrical, plumbing systems, labor, overhead, fees, etc.) that contain at least 20% post-consumer recycled content or minimum 40% post-industrial recycled content

· Advanced Recycled Content

Use a minimum of 50% of materials as calculated by total materials cost (excluding mechanical, electrical, plumbing systems, labor, overhead, fees, etc.) that contain at least 20% post-consumer recycled content or minimum 40% post-industrial recycled content
2

1

1

1

1

1
2

0

1

0

1

0



CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT

· Construction and Demolition Waste Management Plan

Develop a C&D Waste Management Plan that identifies licensed haulers of recyclables and documents costs for recycling and frequency of pick-ups.  At a minimum, plan will mandate recycling of cardboard, metals, concrete, brick, asphalt, land clearing debris and beverage containers

· Advanced C&D Waste Management Plan

Meet above requirements and also recycling clean dimensional wood, plastic, glass, gypsum board, and carpet, and for evaluating the effectiveness of recycling rigid foam insulation, engineered wood products and other materials
1

1
1

0

ENERGY

· Energy Efficiency

· Meet EPA’s Green Lights Program requirements OR California’s Title 24 lighting requirements

· Meet EPA/DOE Energy Star Building Program requirements OR exceed the requirements of ASHRAE/IES Standard 90.1-1989 by 20% or more

· Exceed ASHRAE/IES Standard 90.1-1989 by 30% or more

· Exceed ASHRAE/IES Standard 90.1-1989 by 40% or more

· Exceed ASHRAE/IES Standard 90.1-1989 by 50% or more

· Natural Ventilation, Heating and Cooling

Use natural ventilation and passive energy design to accomplish all heating and cooling requirements for a minimum of 8 months of the year

· Waste Heat Recovery System

Installation of a waste heat recovery system that recaptures at least 20% of the total waste heat, is used to pre-heat water or incoming air.

· Renewable/Alternative Energy

· Use of building-integrated or directly connected renewable energy systems to supply 10% of the building’s total energy load
· Use of building-integrated or directly connected renewable energy systems to supply 20% of the building’s total energy load
· Use of building-integrated or directly connected renewable energy systems to supply 30% of the building’s total energy load

1

1

1

1

1

1

1

1

1

1
1

0

0

0

0

0

0

0

0

0

EXISTING BUILDING REHABILITATION

· Maintain a minimum of 75% of a building’s structural shell while undertaking extensive rehabilitation of an existing structure

· Maintain 100% of a building’s structural shell while undertaking extensive rehabilitation of an existing structure
1

1
0*

0*

INDOOR AIR QUALITY

· Construction IAQ management plan
Develop and implement an IAQ management plan for the construction process, which is consistent with SMACNA’s “IAQ Guidelines for Occupied Buildings Under Construction".  The plan should provide for:

· Protection of the ventilation system components (equipment and pathways) from contamination, OR

· After completion of construction and prior to occupancy, provision of cleaning requirements for ventilation system components and pathways exposed to contamination during construction

· Advanced Construction IAQ Management Plan
Undertake above requirements and

· Reduce construction contaminants in the building prior to occupancy (dust, particulates, water infiltration-related contamination, AND

· If the return air side of a system is used during construction, provide a minimum of 85% filtration, as determined by ASHRAE Standard 52.1-1992, on return-side system components during construction and replacement of all filtration media prior to occupancy

· Permanent Air Monitoring System
· Installation of a permanent air monitoring system that has the capacity to monitor supply and return air, and ambient air at the fresh air intake, for carbon monoxide (CO), carbon dioxide (CO2), and total volatile organic compounds (TVOCs) and particulates (including PM10)
1

1

1
1

1

1

LANDSCAPING/EXTERIOR DESIGN

· Reduction of Heat Islands (1 credit for 1 or 2 measures, 2 for all 3)

· Planting at least one tree on the site for every 1000 square feet of impermeable surface on the building lot, including parking, walkways and plazas, etc.

· Providing light color (high albedo or reflectance) for 80% of the roofing materials of a building.  Materials should have an albedo reflectance of at least 0.5.

· Providing high albedo materials on 80% of the property’s non-parking impervious surfaces (e.g. sidewalks, plazas).  Materials should have an albedo reflectance of al least 0.5.  Outdoor parking lots should use light-colored aggregate and not be finished with a final coat of blacktop.
2
1

LEED CERTIFIED DESIGNER (Bonus Credit)

· Building designed by teams with at least one principal designer who has satisfactorily completed a LEED Design training course at the Bronze level
1
0

OCCUPANT RECYCLING

· One credit is available for multistory buildings of four or more stories which install a mechanical system allowing for the floor to floor transportation and sorting of newspaper, glass, metals, plastics, organic waste (food and soiled paper) and dry waste for recycling (or disposal) in separate containers on the ground floor of the buildings, other than by labor.  OR for buildings three stories or less, installing a compactor and/or baler as required to accommodate a recycling diversion rate of at least 75% of the building waste stream.


1
1

OPERATIONS AND MAINTENANCE FACILITIES

· Chemical Storage Areas

· Design all chemical storage and mixing areas for housekeeping products (central storage facilities and janitors closets, where appropriate)  to allow for adequate and secure product storage with water in the space for mixing concentrated chemicals, drains plumbed for the appropriate disposal of liquid waste products, equipped with separate outside venting, and operated under negative pressure.

· Architectural Entryways
· Use of permanent architectural entryway systems (e.g. grills, grates, etc.) designed to catch and hold particles to keep them from contaminating the building interior
1

1
1

1

OZONE DEPLETION/CFCs

· Elimination of CFC, HCFC and Halon Use in Mechanical Equipment
· Install building-level HVAC and refrigeration equipment that does not contain CFCs or HCFCs and a non-Halon/CFC/HCFC fire suppression system

· Use building materials (e.g. insulation, carpet pad) that do not use CFCs or HCFCs as foaming agents or in other parts of the manufacturing process
1

1
1

1

SITING

· Infill Development
· New construction on vacant land located in areas with an existing development density of 100,000 square per acre or more OR 

· Rehabilitate an existing building

· Reduced Habitat Disturbance
· Design so that the development footprint (including building, utilities, access and parking) exceeds the open space requirement for the site per local zoning by 25% OR 

· Rehabilitate an existing building (if rehabilitation includes an addition that exceeds 50% of the footprint of the existing building, then the above requirement for reduced habitat disturbance must also be met)

· Site Preservation / Restoration
· Implement a preservation plan for topsoil and existing trees AND

· Limit the construction disturbance to 50 feet beyond the building perimeter for earthwork, site utility lines (except minor trenching for main branches), and surface parking (on grade surface parking constructed of pervious paving accepted beyond 50 feet) AND

· Restore a minimum of 50% of degraded habitat areas on the site

· Brownfield Development (Bonus Credit)

· Development in a site classified as “Brownfield” using EPA guidelines, including EPA OSWER Dir. 9610.17 and ASTM Standard Practice E1739 for site remediation where required 
1

1

1

1
1

1

1

0*

TRANSPORTATION

· Alternative Transportation Facilities (1 credit for 1 or 2 measures, 2 credits for all 3)
· Provide suitable means for securing bicycles for at least 5% of the building occupants

· Provide shower and changing facilities for cyclists

· Provide transit and pedestrian friendly physical linkages to mass transit infrastructure, such as covered or internal access to subway, bus or trolley stops or stations, OR

· Provide preferred parking for carpool participants

(Continued)


2


2



· Efficient Building Location

· Building location within ½ mile of a fixed rail station (either commuter rail, light rail, or subway) or within ¼ mile of 2 or more bus lines
· Alternative Fueling Facilities 
· Install refueling facilities for alternative-fuel vehicles using, for example, electricity, natural gas or methanol/ethanol.  Liquid or gaseous fueling facilities must be separately ventilated or located outdoors
1

1
1

0*

WATER CONSERVATION

· Water Conserving Fixtures

· Install fixtures that use 20% less water than the water usage requirements in the Energy Policy Act of 1992
· Water Recovery System

· Install a gray water system that recovers non-sewage wastewater or uses roof or ground storm water collection systems, or recovers ground water from sump pumps
· Water Conserving Cooling Towers

· Installation of cooling tower systems designed with delimiters to reduce drift and evaporation
· Water-Efficient Landscaping

· 100% of exterior plantings that use plants tolerant of climate, soils, and natural water availability, and that do not receive watering from municipal potable water after a period of establishment is complete
1

1

1

1
0

0

1

1

WATER QUALITY

· Surface Runoff Filtration

· Installation of oil grit separators or water quality ponds for pre-treatment of runoff from surface parking areas
· Surface Runoff Reduction

· Use pervious paving materials for a minimum of 50% of non-landscaped areas, exclusive of the building footprint (roadways, surface parking, plazas, pathways) on the site
· Biological Waste Treatment (Bonus Credit)
· Installation of an on-site biological wastewater treatment system.  This system shall be capable of treating both gray water and black water to local prevailing health standards
1

1

1
1

0

0

TOTAL
43 Credits

+4 Bonus

47
24

CERTIFICATION LEVELS

Platinum
81% (35) or more of the available credits

Gold

71-80% (31-34) of the available credits

Silver

61-70% (27-30) of the available credits

Bronze

50-60% (22-26) of the available credits
Level Achieved

Bronze

* - Indicates items that are inapplicable for this project 

Great Lakes Naval Training Center, IL





Fig. 1  Conceptual rendering of the Great Lakes NTC site with new BEQs drawn in for architectural character





Fig. 2  Site Plan for the 7 new NTC BEQs
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Fig. 3  Typical Ground Floor Plan and Upper Floor Plan of the NTC Buildings





Fig. 4 Rendering of the typical courtyard entrance of the NTC BEQs





Fig. 6  TV Lounge





Fig. 5  Quarter Deck - Main Entrance





Fig. 8  Living Module kitchen/dining area





Fig. 7  Living Module from dining area showing bunks and bathroom sink through doorway





Fig. 9 An aerial view of the NTC site as of April 1999.





�EMBED Word.Picture.8���








PAGE  
1

_1004951319.doc
[image: image1.png]MECHANICAL







_1004951324.doc
[image: image1.png]






