ISSUE:  Recycling Activities



FHWA POSITION:  The level of recycling within the highway environment can be increased by proper selection of recycled material.  Along with the material being used in the most appropriate manner.

· Recycling activities should first be focused on what waste is produced in the highway environment, and use that to the utmost as possible.  Once accomplished, additional recycled materials can be sought that can be beneficially used in our highway system.

· Education and training are paramount to any increase in usage of recycled or alternate materials.  Many misconceptions exist toward the use, performance, and understanding of recycled materials.

· First use concept is when designing or specify materials, recycled materials will be considered first, over virgin materials.

BACKGROUND:

The time for building new highways, similar to the Interstate program, has passed.  Currently the major types of projects is rehabilitation of the existing infrastructure, and that will involve doing something with the many tons of used material that will be generated during the project.  FHWA has always been supportive of the recycling technology.  With the increase of waste materials being produced, the level of technology transfer to handle the increase also must increase.  More skills and solutions of problems are needed from the engineers and environmentalist to increase the overall level of re-use of materials.  One area that we look at as a success story is RAP (Reclaimed Asphalt Pavement).   RAP has been widely used in the highway industry since the mid 70’s.  When an oil shortage increased our awareness of RAP’s potential benefit as a recycled material in hot-mix asphalt.  But, still today, there are states that have specification restrictions on the percentage of asphalt mix that can contain RAP as it is used in the various asphalt pavement layers.  Some of the reasons are from perceptions based on a past poor performing pavement that was credited to the presence of RAP, when it is more likely to be an improper mix design.  The poor performance problem that happened years ago, and the stigma placed on RAP, has prevented specification changes for present increase use of RAP.  

PCC pavement that has been crushed and used as an aggregate base material also has had some performance problems that are related to improper design and use, and this has caused restrictions on use today.  Yet in Houston, TX there probably is not enough old concrete to crush to meet the demands of the highway, commercial building, and residential construction needs that exist today.  The performance of crushed PCC is not a concern for TX DOT.  Again it points to proper technical information exchange, good specifications, and quality control to prevent performance problems.  Education of the potential uses and specification process is critical in the recycling environment.

The FHWA also continues to develop guidance documents to increase the usage of recycled concrete.  Listed below are some existing guidance documents as well as on going research/activities:

· “The Use of Recycled PCC as Aggregate in PCC Pavements”, 1985, Pavement Notebook for FHWA Engineers

· Design of Recycled Concrete Mixtures, 1997, FHWA Materials Notebook

· Performance of Concrete Pavements Containing Recycled Concrete Aggregate, FHWA-RD-96-164, 1997

· On going research project, “Physical and Mechanical Properties of Recycled PCC Aggregate Concrete”

· On going research project, “Residual ASR in Existing PCC, and Potential for Recycling and Repair”

Many misconceptions exist toward using numerous recycled materials, in that it must cost less then virgin material, or that it must meet virgin materials specifications to be accepted.  Those concepts are a roadblock to many uses of recycled materials.  The engineer of the future has to recognize that specifications for acceptance have to fit the material being used.  And, that there is more cost associated with a material then its initial purchase, such as savings associated to fuel savings from not having to produce the virgin aggregate.

Long Term goals:  Each FHWA Division, state DOT and state EPA agency would have recycling coordinators that are networking with each other, and with a National Coalition for Recycling Board.  Annual workshops of Recycling Coordinators would be held to showcase technology, exchange information, and breakdown any barriers to recycling.  The ultimate goal is to have recycling materials considered as a “first” thought in the highway community.  Educational needs are a target that must be hit to have a successful recycling policy.
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