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Introduction

The Solid Waste Authority (SWA) has been processing commercially generated recyclables at its commercial MRF since May of 1996.  The facility design was a simple 180’x 80’ open air structure which housed a tip floor, an in feed and sort conveyor, a Linderman two ram baler and very limited storage space for finished materials.  The operation utilized manual labor to separate the feedstock which was roughly 70% OCC, 24% mixed paper, and 6% residue.

The processing capability of the facility at that time was approximately 8-9 tons per hour of mixed recyclables.  The facility was handling approximately 10,000 tons per year.  In the years following the opening of this facility the commercial stream grew to over 20,000 tons per year.  As a result of this tremendous growth in the program the facility quickly became overwhelmed and experienced significant reductions in operating efficiency.
As part of a new campaign to target commercial recycling in Palm Beach County, in January of 2000 the recycling department devised a plan to intensify its efforts to identify sources of these materials and to increase their recovery.  An integral part of this plan included adding processing capability to deal with the increased tonnage.  A major modification and expansion of the Commercial Materials Recycling Facility (CMRF) was planned.  The centerpiece of this modification was the installation of an OCC disc screen system, and a new high capacity single ram baler.  Additional modifications included 9,600 square feet of new building, and two loading docks capable of handling seventy foot tractor trailer rigs used for shipping of finished material.

The major objectives of these modifications were to increase the overall efficiency and cost effectiveness of the facility.  This was achieved by increasing the throughput of the CMRF so that it could handle the increases in feedstock’s being generated.  By the overall reduction in the use of manual labor through mechanization resulting in reduced processing costs. 

Project Innovation
As with most true innovation in industry the driving force is increased efficiency equating to increased profitability.  For these reasons the private sector typically leads the way in the implementation of new technologies.  The use of disc screens in the recycling industry was no exception.  Several private waste processing firms started using disc screen systems for processing everything from organics to OCC, and most recently they have gained new popularity in single stream systems.  The disc screen systems have provided the first opportunity for mechanization since the introduction of the eddy current separator used to capture aluminum.  These systems provide efficient separation and sizing of the mixed commercial stream eliminating the need for manual labor. Despite these numerous applications of the technology good data on overall effectiveness to include operations and maintenance costs was extremely limited.
Based on our surveys of equipment manufacturers and other government entitities it is our believe that the funding, design, and construction of this facility is the first application of this technology by the public sector.  This is significant because it will allow the Authority to demonstrate that this technology can be installed and operated in cost effective manner to process mixed commercial recyclables.  For the first time it will allow for the free flow of information between government entities, and should provide a template for other programs to follow in developing their processing systems.

Project Presentation 
The project has garnered significant interest from municipal operators around the Country.  The Authority has received information request from other Florida Counties, as well as communities in California.  The Project should be mentioned in a yet untitled article being prepared for MSW Management Magazine about new MRF technologies.  An abstract will be prepared and submitted to SWANA on both the local and State level for presentation in an appropriate upcoming conference.

Project Implementation 
As mentioned previously the procurement and installation of the disc screen system was but one piece of a larger overall modification project for the commercial MRF.  The procurement process to choose a contractor and equipment was difficult and several significant problems were encountered during the process.
The initial concept used for the procurement process was to bid the entire project in one package this included all the structural modification and the equipment which would be purchased and installed by the general contractor.  The bid process was not without difficulty and the result was a bid protest filed by the top two bidders.  This ultimately resulted in the need to reject all bids and re-bid the project.  As part of the re-bid the project was re-structured and a phased approach was used in which all the site work to include all new structures and facilities was packaged and bid as phase I, with the equipment to include the disc screen system being bid separately as phase II.
Despite a significant departure from the original time line phase I was completed in July of 2003 and bids were accepted for phase II in June of 2002.  The disc screen procurement garnered significant interest and the project was ultimately awarded to Miami firm Criegler enterprises the total bid cost was $480,000.  The Criegler bid included a system using a combination of equipment from two major manufactures.  The conveyors and feed systems were manufacturer by Hustler conveyor co. of St Louis and the disc screen unit itself was built by Amadas Industries of Suffolk, Virginia.
The system consists of an in-feed pit and pit conveyor, the pit measures 37’ 6” in length and is 7’ deep.  The pit conveyor labeled C-1 in the attached drawing is 18’8” all conveyors as 60” wide.  The feed conveyor C-2 is set at a 40 degree angle.  The material is carried via the feed conveyor to the pre-sort station which is 14 feet long.  The sort station provide room for four sorters which remove any large non-recyclable items as well as plastic and Styrofoam which may be attached to the OCC.  These materials are deposited in chutes and are carried to a compactor which is used to load a closed top 40cy roll-off container. 

After the material passes the pre-sort station it falls directly onto the disc screen unit.  The unit is 28’8” long it consists of two flights each having three rows of disc on it.  The system is designed to allow the OCC to float over the disc while the other paper products fall through the screen and are collected on belt C-4 which runs under the disc system.  The OCC falls off the end of the unit and is loaded directly into the baler were it is baled and prepared for shipping.  The unders are carried via conveyor C-5 to the main sort platform were any remaining OCC is removed along with any small residue items which may be present.
The timeline for project completion in attached as figure 2, as shown the notice to proceed was issued on July 24, 2002.  The manufacturing of the system was complete on November 15, 2002, and mobilization for the installation of the system was on schedule.
Several minor problems were encountered as the project progressed.  The first was the sudden loss of the electrical subcontractor.  Just before work was to begin on the electrical portion of the installation this sub decided for unknown reasons that he could not complete the job.  The general contractor reacted quickly to this situation causing a loss of only five days.  Another significant problem encountered was the loss of the project superintendent approximately mid way through the installation.  Again the general contractor reacted quickly and a replacement was found almost immediately, and although there was a significant learning curve only minor delays were incurred.  Finally some minor problems were encountered with the control system and the emergency stop system.  Changes were made in the type, configuration and location of the motor control center and the location of the E-stop buttons.  Changes were also made to the pit plate design to allow for easy removal for cleaning and maintenance of the pit.
Finally a substantial change order was executed for the installation of a trash compactor system to handle residue collected at the pre sort station in a clean and efficient manner.  This change is not shown on the project timeline and although it was completed in an extremely short time frame it did cause the project completion to be delayed until early March of 2003.  A few very minor issues were addressed as part of the project punch list.
Project Results
As described earlier the goals of this project were to first increase the overall efficiency of the facility, second to mechanize the operation and reduce the use and reliance on manual labor, and finally to increase the quality of the finished product, thereby improving their marketability and revenue potential. 
The project has proven to be successful on all of these levels.  The facility which was averaging approximately 9 tons per hour is now producing at an average rate of about 17 tons per hour, and can do as much as 20 tons per hour when needed.  This matched with the increases in baling capacity at approximately 25 tons per hour have allowed the facility to process the same amount of material in fewer hours.  This has allowed the staff to perform numerous maintenance and cleaning activities which were previously done on overtime.
The amount of manual labor used in the processing operation has been reduced substantially.  Before installation of the disc screen system the facility typically employed up to fourteen day laborers.  These individuals were primarily involved in manually separating the OCC and residue items from the waste stream.  As a result of the facility improvements that number has been reduced to seven people a reduction of 50%.  This reduction in the reliance on manual labor has many benefits other than the obvious cost savings.
Significant reductions in time and materials needed to train new sorters due to extremely high turnover rates, reductions in the cost of safety supplies such as hard hats, glovers and safety glasses which are all supplied by the authority, potential liability from on the job injuries.  All of these factors together help to reduce the overall operating costs of the facility and to justify the cost of the equipment, a detail financial analysis will be shown in later sections.

Finally, the overall quality and marketability of the finished products has been improved.  The combination of the pre-sort station, the disc screen and an improved ability to perform quality control inspections have improved the quality of both the OCC and Mixed paper packs.  As described earlier the OCC is sorted by the disc screen unit the paper which falls through the screen is conveyed to the main sort platform for further processing.  Because the OCC makes up roughly 70% of the feedstock material the sorters on the main platform are dealing with a significantly reduced volume of material and therefore can spot and remove contaminates more efficiently.  This has improved the quality of the mixed paper significantly.  The facility staff is also currently experimenting with the production of a sorted white ledger (SWL) and a sorted office paper (SOP) packs.  These packs segregate the high grade materials and if they can be produced economically could help to signifgantly improve the revenue potential of the facility.

An additional objective of this project was to demonstrate the technology and to prove that the technology was transferable for implementation in other communities.  As mentioned in a previous section the advent of the disc screen systems has been one of the biggest leaps in technology for the recycling operations industry in many years.  This project specifically represents the first application of this technology in the public sector in Florida.
As residential recycling rates throughout the State begin to plateau and communities set ever higher goals, commercial recycling has and will continue to gain popularity as a way to meet these goals.  Over the past year the SWA has done just that, by emphasizing materials recovery in the private sector the tonnage being received at the CMRF facility has increased by an average of 5 % per month for the past en months.  The overwhelming success of this project has enabled us to handle these significant increases and improve product quality.  This project will serve as a model and will demonstrate to other communities that recycling of mixed commercially generated waste can be done efficiently and economically.  
Financial Summary
Attached as Table 1 is a breakdown of the total project cost and the work associated with project completion.  The total project costs were $497,645 this includes the changes order described earlier for the installation of a trash compactor to handle residue materials.  Table 1 also shows the total grant amount of $92,000 which accounted for approximately 18.5% of the project funding.  
The estimated annual cost savings on labor is $116,480, although some additional revenue will be realized from the recovery of additional high grades it is impossible to quantify at this time.  In order to develop a cost to benefit ratio it is important to look at each component on an annual basis.  The total project cost of $497,645 amortized over a 20 year period at 4% equals $36, 626 annually.  Although some other minimal savings will be realized the primary savings is in labor and that is approximately $116,480 per year.  Using these figures the cost to benefit ration is equal to .31, if the useful life of the equipment is assumed to be 10 years the ratio goes to .53.   Using either of these assumptions the project makes good economic sense in both the short and long term.
Project Summary/Conclusions
Commercial recycling is quickly becoming the focus of many private and municipal recycling programs.  The Palm Beach County Solid Waste Authority (SWA) has always taken a leadership role in the development of municipal recycling in Florida.  With the assistance of the Florida Department of Environmental Protection we are continuing this tradition when it comes to commercial recycling.  The Authority has dedicated a significant portion of it recycling education and promotion resources to target and increase commercial recycling.
As part of that plan the Commercial Materials Recycling Facility was modified and enlarged to handle the expected increases in material.  The grant funding received from DEP allowed us to take that modification one step further to include the cutting edge in processing technology.  The stated objectives to be achieved as a result of this project were to improve the throughput of the facility, to reduce the amount and reliance on manual sorting labor and to improve the overall quality of the finished product.
The facility production has been nearly doubled to an average of 17 TPH, the amount of manual labor needed at the facility has been reduced by half, and the quality of the finished product as measured by the amount of out throws and prohibitive materials present in particular with OCC has been improved. The project has been a success on all levels; it has proven to be both operationally and economically viable.
As commercial recycling grows and becomes the focus of publicly owned and operated systems, the proven success of this project on both of these important levels will make this project an important template for other municipal systems to follow.
