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Recycling & Solid Waste Management Report


Fiscal Year 1994





This report is a summary of the recycling and solid waste management efforts within the North Carolina Department of Transportation for fiscal year 1994 (July 1, 1993 - June 30, 1994) as required by G.S. 136-28.8(g) which mandates the Department to prepare an annual report on the amounts and types of recycled materials that were specified or used in contracts that were entered during the previous fiscal year.  All projects have received  experimental status approval by the Federal Highway Administration (FHWA) due to the use of these unconventional products.  The types of recycled materials incorporated into the projects noted would normally contribute to the consumer and industrial waste streams, contributing to the problems of declining space in landfills.





Efforts to utilize the recycled and solid waste materials are in response to the requirements of Senate Bills 111 and 58, ratified in 1989 and 1993, respectively, by the General Assembly of North Carolina.  Senate Bill 111 mandates the Department to research and incorporate recycled/recyclable materials into highway construction projects, specifically ground waste rubber tires and recycled mixed plastic materials.  Senate Bill 58 requires the use of recycled materials for guardrail posts, right of way fence posts, and sign supports where economically practical and when engineering standards are met.





Subsection 1038(d) of the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA), “Use of Asphalt Pavement Containing Recycled Rubber”, requires State highway agencies to use a minimum amount of scrap tire rubber, crumb rubber modifier (CRM), in asphalt paving.





Attachment #1 is a summary of  the  FY 1994 efforts.  Attachment #2 is the total usage through June 30, 1994 and will be updated in future reports.











Highway Recycling Projects





Four roadway projects were awarded to contract utilizing approximately 1,185,840 waste tires for chipped tires in embankments and as lightweight fill chipped tire material.  This quantity of recycled rubber relates to a complete set of tires from 296,460 automobiles. The chipped tires used as lightweight fill material to raise the roadway grade over an existing culvert allowed the culvert to remain in place instead of being rebuilt if earth was used to raise the grade.  Utilizing the 47,211 tires (1,020 cubic yards of chipped tire material) resulted in a cost savings of approximately $7,400.








A “Recycled Products & Solid Waste Materials Provision” (See Attachment #3) was included in all recycling projects let during fiscal year 1994.  The provision provides a monetary reward to contractors who successfully propose a method to utilize targeted waste materials in projects containing the provision.





The Rest Area Recycling Program began with a pilot program in 1991 in 6 rest areas for the collection of glass, newspapers, plastic soda containers, and aluminum cans as mandated in House Bill 746.  The totals for FY 1994 are included in Attachment #4.  The program is expanding to include facilities in all 59 rest areas.





A pilot recycling project in Orange County was completed in July 1994.  This project distinguished itself from past efforts throughout the nation in that it incorporated a large number of unique products into one project.  Many of the products or ideas had been used previously in highway construction but not all in the same project.  A second recycling project located in Mecklenburg County , let to contract in November 1992, is currently under construction.  The following were included in both projects:





chipped tires for embankment fill material


ground tires for hot mix asphalt 


whole truck tires to construct a retaining wall


acres of clearing and grubbing debris for erosion control


cubic yards of leaf mold for plant mulch 


cubic yards of crushed glass for drainage aggregate


linear feet of recycled plastic pipe for subsurface drainage


recycled plastic fence posts for control of access right of way fencing


recyclable plastic posts for roadway delineators


linear feet of recyclable plastic traffic control barricades


refurbished traffic signal heads


tons of stabilized sludge to adjust the soil pH before planting





See Attachment # 5 for cost comparisons of  the recycled items used.





The Department’s goal is to utilize approximately one million tires annually in highway construction projects.  This is about 15% of the total seven million tires discarded annually in North Carolina.  Four projects have been identified for FY 1995 to utilize 1,000,002 waste tires as embankment fill.  See Attachment #6 for a breakdown of the total numbers of  scrap tires utilized on NCDOT projects to date. 


























Municipal, Industrial, and Agricultural Solid Waste Usage





The Department is continuing the use of yard waste, sewage sludge, and municipal solid waste for landscaping applications.  For FY 1994, 350 tons of composted municipal sludge and 3,622 tons of composted poultry litter were used.  Approximately 950 tons of aged leaf mold and aged yard debris, and 1,250 tons of hardwood and pine mulch were used.





Approximately 144 tons of lime-stabilized municipal sludge was used in wildflower beds.  





Processed recycled paper and wood (hydromulch) was applied to approximately 100 acres at a rate of 750 pounds per acre.  The hydromulch was used on projects with high quality waters, critical habitat, and environmentally sensitive areas.





The Department continues to use fly ash as a replacement for a portion of the cement used in most classes of concrete.





A special provision has been written to allow up to 5% clean shingles in the base and binder courses of pavements.  





An “Advanced Alkaline Stabilized Sludge” (AASS) provision has been written to allow the Contractor the option to utilize municipal waste material for state projects within close proximity to supplier.  The waste material, or lime stabilized sludge material, can be used in lieu of conventional materials to adjust soil pH before planting.  Conventional equipment can be used, however the Contractor is required to obtain a certificate for handling.





The Department is investigating the practicality of using a processed silica material, manufactured in Plymouth, NC, in lieu of earth borrow material to construct roadway embankments.  NC DEHNR advised that the processed silica would need to be treated with lime, or another approved substance, to adjust the pH so that it approximately equaled the soil pH in the area of utilization.











Research and Field Testing of Recycled Products





In November, 1993, eight recycled plastic guardrail offset blocks (RPOB) were placed on a timber post guardrail system in Guilford County as a trial project.  The FHWA has approved the RPOB to be used in lieu of pressure-treated wood blocks at locations where offset blocks are required on Federal-aid projects. RPOB have been specified to be used on four FY  1994 projects.





The Rest Area Recycling Program has purchased picnic tables, trash receptacles, a collection bin (for recycling), parking bumpers, and timbers for picnic table benches made from recycled materials.  All the recycled plastic-based materials mentioned are continuously being monitored in order to determine their cost-effectiveness and durability.





The Department is examining the feasibility of using recycled concrete in lieu of an aggregate base course material (stone base for pavement).  Approximately 400 tons of recycled portland cement concrete was utilized on a temporary detour in New Hanover County.  The detour was monitored for 11 months an “good” performance results were reported.  Projects in Duplin and New Hanover Counties included up to 20,000 tons of recycled concrete to construct a permanent section of roadway.  Concrete bridge decks from the bridge between Morehead City and Atlantic Beach, the US 64 bridge over Raonoke Sound at Manteo, and the NC 172 bridge over the New River (Sneads Ferry) was used by the NC Marine Fisheries to create fishing reefs.





A bridge replacement project in Chatham County has been selected as a pilot project for the use of  “Reinforcing Steel Bar Supports” manufactured from recycled plastic.





The NC Solid Waste Management Rules as amended through January 4, 1994, includes “Requirements for Beneficial use of Coal Combustion By-Products” located in Section .1700.  Proposals have been received from various utility agencies to use coal combustion by-products for highway applications.  A pilot project is planned to utilize approximately 50,000 cubic yards of  fly ash material as embankment fill, pending NC DEHNR’s approval.





A “Recycled Rubber Expansion Joint” material for concrete curb and gutter applications made of 100% recycled rubber will be specified on to projects scheduled for letting in the fall of 1994.





Since May, 1994, approximately 100 recycled rubber mats have been placed in Forsyth County around delineator and sign posts.  The  100% post consumer tire mat prevents weed growth, thus eliminating damage to the posts from herbicides, weed eaters and mowers.





As a result of Senate Bill 58’s mandate to the Department to use recycled materials for sign supports where economically practical and when engineering standards are met, recycled plastic sign posts were evaluated.  Sign posts are required to be 12´ in length and currently only 8´ recycled plastic posts are available.  An Apex, NC, company is working to design and begin manufacturing a 12´ recycled plastic sign post.

















A 14´ plastic lumber product is being utilized on the Sunset Beach bridge in Brunswick County on a fender system to protect pilings.  The product appears to be cost competitive and good results were observed after 13 months of exposure to salt water.  Specifically, the plastic lumber contained no bore holes and no signs of worms which is a major problem with conventional products.











Conventional Recycling in Highway Projects





Reclaimed asphalt pavement (RAP) is continuing to be used.  Up to 60% of the total material used in a hot mix asphalt pavement design is allowed.  Historically, approximately 25% of asphalt produced in the state contains RAP.  Approximately 420,000 tons of RAP have been used in hot mix asphalt.  An estimated 12,000 tons of fly ash has also been used in asphalt pavement.





Approximately 26,300 cubic yards of existing concrete pavement was rubblized and reused as a base material for new pavement.





Crack and Seal methods allowed the reuse of 72,000 cubic yards of existing concrete for new pavement base.





Glass beads used in the paint and long life pavement markings for pavement lines and symbols are 100% recycled glass.  Approximately 7.5 million pounds of glass beads were used.





Contractors used approximately 25,000 tire rings (or tire collars) around traffic barrels in lieu of 50 pound sandbags.











In-house Solid waste Management Programs





Most worn tires from Department vehicles are recapped or sold to commercial business for recapping, tire derived fuel, or making crumb rubber which can be used in hot mix asphalt.  Last fiscal year 7,911 tires were recapped and used versus purchasing new tires for all Divisions of  NC DOT.  This resulted in a cost savings of $890,120.





Scrap metal and miscellaneous tire casings were sold earning the Department $3,980 and $570, respectively.





Used batteries are sold by closed bid to battery recyclers.  Last fiscal year a total of 4,788 batteries were sold earning $5,123.





Volatile fluids to clean equipment are recycled at NC DOT shop facilities statewide.





Recycling of prime paper, aluminum beverage containers and cardboard is on-going.





All Divisions recycled 100% of their plastic pesticide containers which totaled 9,666.











Conclusions





The idea of utilizing recycled products in the highway industry is relatively new.  There is not much competition on part of the vendors yet.  Some products such as crumb rubber require special processing.  Others such as shredded tires or utilization of clearing and grubbing trees and vegetation for erosion control require chipping and shredding.  Accordingly, there are some price increases utilizing these products at present.  For example, the cost increases for the two pilot projects in Orange and Mecklenburg Counties are about $49,000 and $180,000 respectively.  These additional expenses increased the project cost by 0.7% and 6.1% respectively.  The Rockingham County crumb rubber project required an additional $375,000 (4.4% of the total project cost).  On the other hand, in some cases utilizing recycled materials saved money.  For example, the use of waste tires in lieu of concrete or brick for retaining wall in Orange County saved approximately $170,000.  Also, as mentioned above, utilizing about 47,000 chipped tires as lightweight fill, saved about $7,400.  The experience gained by our personnel, the construction and recycling industries and the fulfillment of the laws can justify the cost differences at this time.





The Department continues to look for new and innovative ways to incorporate more recycled and solid waste materials into highway projects.  Waste material normally deposited landfills throughout the State can be used to manufacture products which are marketable with the Department.  Several manufacturing enterprises have already expressed interest in expanding operations within the State as a market develops through the effort of this prog
