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History

John Barrie Associates were contracted to provide Sustainable Design Consulting services to the Air Combat Command in early 1996.  We started our contribution to the SJAFB Squad Ops Facility in February 1996.  At that time, sustainability was a new and emerging concept.  The application of sustainable principles to construction was even newer.  Our roll as Sustainable Design Consultant was to advise the Project A/E in the process of sustainable design and then to follow the project through to its completion.  We met regularly during the design process to review progress and to make recommendations.  We then met with the construction team at Seymour Johnson AFB to review construction and to provide guidance.  Simultaneously we have been developing the Sustainable Facilities Guidebook, a "no nonsense" approach to making better buildings.

Process
Sustainable design requires an integrated-systems approach to creating buildings.  In addition to realizing the programmatic goals for the facility, the A/ E must coordinate siting and landscaping decisions; mechanical, electrical, and structural engineering; thermal envelop, daylighting, and fenestration design; materials selection; indoor air quality considerations; and life cycle costs to create a cost effective, energy efficient building.

Preliminary Design
Starting with the Customer Concept Document, JBA met with the project A/E firm, Clark Nexsen, several times throughout the design process to establish sustainable goals, measure progress and to make suggestions.  Together with the project A/E we developed a list of sustainability strategies. (Appendix A).  It is important to note that these strategies were developed in consultation with every design discipline associated with the project; Architect, Mechanical, Structural, Electrical and Civil engineers, and Interior Design.  Each discipline has unique challenges and in this case each discipline provided insightful strategies for the development of the project.

Design Development and Construction Documents
After carefully considering hundreds of strategies listed in the sustainable strategies document, we incorporated the following into the construction documents.  See Appendix A, Clark Nexsen Strategies

Sitework
·
The landscape will use native and drought resistant plantings.

·
Recycled content asphalt and concrete were specified.

·
Sewer pipe with recycled content was specified.

·
jobsite recycling of 75 % of construction and demolition debris was specified.

Materials
·
Recycled content construction materials are used to the greatest extent possible.

·
Materials with low embodied energy are incorporated.

·
Materials were chosen based on durability and low maintenance requirements.

·
Recyclable materials were chosen wherever possible.

Energy Efficiency
·
The mechanical system was designed as part of the total building system.  The design takes into consideration the glazing, insulation and mass of the structure.  It also takes into consideration the people who will occupy the building.

The lighting system is very energy efficient, using primarily T-8 electronically ballasted fixtures.  The lighting controls take into account occupancy and ambient light levels.

Indoor Air Quality
·
Two strategies were incorporated to control indoor air quality.  First, to control sources of indoor air problems, and second to supply fresh air to all spaces in the building.

·
To control sources of indoor air problems, we specified low VOC (Volatile Organic Compound) paints and adhesives.  We also chose construction materials that don't "off gas".

·
To keep clean air circulating in the building, we specified high quality air filters for the mechanical system, and adjusted the system to bring in ample fresh air.  The mechanical system utilizes sheet metal ductwork without a fiberglass lining.

Construction
A key to this project's success was the pre-construction meetings where base personnel and particularly base environmental personnel "bought in" to the project.  The base environmental personnel were able to provide recycling support to the contractor which otherwise would not have been possible.

Site
·
The site incorporates native plantings.  The soil on site was in part supplemented with compost from the base compost program.

·
Construction and demolition debris was achieved successfully and economically.

·
The asphalt and concrete paving incorporates recycled materials.

·
As an unforeseen benefit from this project, we were able to plug an underground leak of an existing water main.  No one was able to estimate how long the pipe had been leaking.

·
We achieved the very highest level of jobsite recycling.

Jobsite Recycling
Material
Amount Recycled

Cardboard
1,000 lbs.

Dimension Lumber
1,000 lbs.

Other Wood
14580lbs.

Land Debris
14,000 lbs.

Concrete
5,553,200 lbs.

Concrete Masonry Units
234,000 lbs.

Asphalt
502,000 lbs.

Metals
2440lbs.

Gypsum Board
13900lbs.

Insulation Board
1344 lbs.

Total Jobsite Recycling
6,337,454 lbs.

One might ask, "Where does all this stuff go?" Well, wood and land debris were taken to the base compost facility.  The Seymour Johnson AFB compost facility has a grinder which is capable of handling the mix of wood materials (save CCA treated wood) generated on a construction site.  Some concrete was crushed and re-used on site as cover for erosion control, and the rest was taken and used to raise Wayne Auto Salvage above the flood plane.  Asphalt was recycled at a close by asphalt batch plant.

Energy
·
The Seymour Johnson AFB F-15E Squadron Operations Building is 30 40 % more energy efficient than traditional construction. (estimated by computer model).  This was achieved by carefully modeling the whole building and then changing different parameters within the model.

·
Daylighting was incorporated into almost all areas in the building.

·
The lighting system will require less than half of the energy typically spent on lighting a building of this size.

·
Motion sensors and ambient light sensors are incorporated throughout the building.

·
The roof of the building incorporates significantly more insulation than required by code.  This helps with energy efficiency and thermal comfort.

·
The roof is highly reflective and thus a barrier to radiant heat.

·
The wall insulation has a radiant heat barrier which reflects heat outward.

Materials
Recycled content materials were specified throughout the project.

It is nearly impossible to account for all of the recycled content materials, so we present some representative numbers.


Material
Recycled Content


Concrete Masonry
493,837 lbs.


Masonry Insulation
292 lbs.


Gypsum Wallboard Framing
10,708 lbs.


Gypsum Wallboard
TBD


Roof Insulation
402 lbs.


Manufactured Roof Panels
2,586 lbs.


Floor Tile
1,560 lbs.


Ceiling Tile
9,112 lbs.


Structural Steel
33,600 lbs.


Concrete Masonry Units
211,200 lbs.


Concrete
40,000 lbs.


Asphalt
1,069,000 lbs.


Total Reported Recycled Content
1,872,297 lbs.

Lessons Learned
In trying something new, it is important to step back and evaluate what worked and more importantly, what didn't work.  Not all of the goals that we set back in 1996 in the early design phase were realized in the construction process.  In particular we had problems with these areas:

Paint was specified as containing 1 gram per liter of Volatile Organic Compounds.  It was difficult for the contractor o find paint locally available which met this criteria.  We settled for paint which meets EPA guidelines.

The sitework was originally designed as all native plantings, however to blend in with other buildings at Seymour Johnson, non-native grass was planted.

There were hundreds of strategies outlined in the strategy document, however only a fraction of these were incorporated into the building.

This building was designed and constructed "hard metric".  The hard metric requirement caused delays in receiving materials, and problems during construction with workmen who carried standard tape measures.  Some materials simply were not available at all in metric.  The requirement for hard metric caused some delays in the project, and some additional cost.

Conclusions:
There is a break down between goals being established in the beginning and the final product.  All of our missed opportunities can be attributed to specification production.  Specifications need to incorporate the selection criteria used in choosing an environmentally responsible material, and for open specifications, the architect needs to list several manufacturers that meet their specs.

Sustainability is a difficult goal to achieve.  We don't have any objective measurements of how sustainable a building really is.  With this in mind, the Seymour Johnson AFB F-15E Squadron Operations building has achieved a great deal in terms of indoor air quality, environmentally responsible materials, and energy efficiency at little or no additional cost to the project.  This has to be considered a great success.
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