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MPCA Shingles Recycling QA/QC Protocol
Executive Summary

The intent was to provide  quality assurance / quality control (QA/QC) protocol  to be used as practical set of guidelines to be utilized by shingle recyclers, the regulatory community, the Minnesota Department of Transportation (Mn/DOT) and end users.  This QA/QC Protocol may affect both the design and operation of tear-off shingle recycling facilities in Minnesota.

This QA/QC Protocol covers both the supply and processing guidelines.  For example, it has minimum methods for preventing asbestos containing material (ACM) from entering shingle recycling processing operations, yet the guidelines also include dust management control options to be used when processing shingles.

These guidelines are intentionally generic as to end use application.  This QA/QC Protocol does NOT include final RAS product specifications, such as gradation, deleterious material limits, or moisture content limit.  These are market-specific materials quality standards.

Summary of major QA/QC methods recommended:

1. Two alternative methods of collection are described:

· Source separated (shingles pre-sorted by roofer and/or hauler)

· Mixed roofing material

2. A written operations and QA/QC plan is required.
Supply QA/QC methods
Minimum, required QA/QC methods include:

· Restrict loads to asphalt shingles only (other non-shingle, re-roofing debris incidental to tear-off work may be allowed)
· Publish a written specification of acceptable material

· Screen to inspect each incoming load to ensure prohibited materials as listed in the published facility specification are not included or can be removed during the normal sorting process 
· Develop a supplier communications and technical assistance program

· Prohibit speculative stockpiling

· Restrict supply to roofing scrap from non-regulated facilities only (as defined by the EPA regulations in the 40 CFR, Part 61 for National Emission Standards for Hazardous Air Pollutants (NESHAP) as per Subpart M - National Emission Standard for Asbestos, Subpart 141 Definitions for “Facility”) or require documentation or additional testing to prove that a regulated facility is free of asbestos containing materials.
· Restrict supply to single layer tear-offs unless both layers are tested and documented with reports kept on file at the processor’s office.
· Sample and test for ACM 

Processing QA/QC Methods
Worker health and safety protection:

· Develop a written employee hazard prevention and training plan

· Conduct annual employee training

Dust management:

· Develop a dust control plan

· Utilize continuous watering mechanisms

· Manage dust on gravel access roads
Storage and Storm Water Management

· Follow MPCA regulations 

End Use Plan

Compliance with MPCA beneficial use determination and regulations
Sampling and testing of the final RAS product will be necessary for the first season of a new facility’s operation.  This RAS sampling and testing for asbestos should be for a “baseline” period only (e.g., the 2009 season) to allow enough data to determine if further sampling is warranted.  If there are no “hits” for asbestos per NESHAP, MPCA may wish to move to another specified frequency or “random, spot check” sampling basis for sample collection after the baseline period.  
List of Definitions and Acronyms
American Association of State Highway and Transportation Officials (AASHTO) is a nonprofit association representing state highway and transportation departments. Its primary goal is to foster the development, operation, and maintenance of an integrated national transportation system.

Asbestos Hazard Emergency Response Act (AHERA) Are the EPA he rules implementing AHERA are published in the Code of Federal Regulations, Chapter 40, Part 763, Subpart E .
Asbestos Containing Material (ACM) is a regulated type of hazardous waste a defined by EPA regulations NESHAP and AHERA.
Asbestos Information Association/North America (AIA/NA) an asbestos industry trade group.
Asphalt Cement (AC) Content is the total amount of AC in a product such as finished RAS or RAP.
ASTM International, originally known as the American Society for Testing and Materials (ASTM), is a voluntary standards development organization as a source for technical standards for materials, products, systems, and services.
Case Specific Beneficial Use Determination (CSBUD) is a specific MPCA approval procedure for proposed, new uses of a material as part of MPCA’s solid waste utilization program.
Clean, Asphalt Shingles means only asphalt shingles (e.g., three-tabbed asphalt shingles) and excludes other asphalt roofing products (e.g., built up roofing, rolled roofing, sheet roofing, slate shingles, clay tile shingles, etc.).
Construction and Demolition (C&D) Debris is a broader category of building scrap materials derived from new building construction, old building demolition, or partial building renovations. Asphalt shingle scrap can be a part of any of those other C&D activities in addition to normal residential re-roofing jobs.
Construction Materials Recycling Association (CMRA)

Deleterious Materials is a category of prohibited contaminants in an aggregate product such as RAS. Also known as “other foreign material” (OFM) or “extraneous materials”.
Demonstration / Research Project (DRP) is another specific MPCA approval procedure for proposed, new uses of a material as part of MPCA’s solid waste utilization program.
Environmental Protection Agency (EPA) is the United States (U.S.) agency responsible for environmental protection, including waste management and asbestos disposal.
Hot-Mix Asphalt (HMA) is an engineered road construction material used in a variety of paving applications made from liquid asphalt, aggregate, and recycled materials (e.g., RAP and/or RAS). State departments of transportation and FHWA specify standardized HMA designs and quality control procedures for road construction projects using state or federal highway funds.
HMA Producer is the company or agency that manufactures the finished HMA product ready for use in asphalt paving construction projects. The HMA producer utilizes a variety of raw feedstock materials including liquid asphalt cement and aggregates.
Manufacturers’ Asphalt Shingle Scrap (also referred to as “pre-consumer” or “new” asphalt shingle scrap or “post manufacture”) includes rejected asphalt shingles or shingle tabs that are discarded in the manufacturing process of new asphalt shingles. This may include excess whole shingles, sheet cuttings, or “tabs”. While not used as such in this QA/QC Protocol, this type of shingle scrap is also sometimes abbreviated as “MASS” or sometimes “MSS”.
[Note: This QA/QC Protocol recommends the term manufacturers’ asphalt shingle scrap to indicate that it is excess recyclable material not usable directly by the shingle manufacturing plants, but not yet processed into a recycled asphalt shingle (RAS) product. This QA/QC Protocol does not recommend the term “manufactured” shingle scrap as it may imply scrap that has already been processed.]

Mastic is a roofing adhesive material in paste-like form used as an adhesive or seal. 

Minnesota Department of Labor and Industry (MNDLI)

Minnesota Department of Health (MDH)

Minnesota Department of Transportation (Mn/DOT)

Minnesota Occupational Safety and Health Administration (MNOSHA) is the division of MNDLI that administers and regulates the federal OSHA program for the State of Minnesota.
Minnesota Pollution Control Agency (MPCA)
Mixed Roofing Material (MRM) includes all roofing debris from normal tear-off re-roofing jobs in commingled or mixed form: asphalt shingles; metal flashings, gutters, plumbing stacks and other metal roofing materials, nails; plastic shingles bundle wrap, flashings wrap, plastic plumbing stacks and other plastic roofing materials; felt underlayment; wood scrap from repair of roofing substructures and other wood debris; and paper scrap.
Multi-Layer Roofs are older style of re-roofing whereby the new course of asphalt shingles is installed on-top of the older, worn shingles without “tear-off”.
National Emission Standard for Hazardous Air Pollutants (NESHAP) is the U.S. EPA regulation governing asbestos management.

NESHAP Regulated “Facility” means any institutional, commercial, public, industrial, or residential structure, installation, or building (including any structure, installation, or building containing condominiums or individual dwelling units operated as a residential cooperative, but excluding residential buildings having four or fewer dwelling units); any ship; and any active or inactive waste disposal site. For purposes of this definition, any building, structure, or installation that contains a loft used as a dwelling is not considered a residential structure, installation, or building. Any structure, installation or building that was previously subject to this subpart is not excluded, regardless of its current use or function.”

Non-NESHAP regulated facilities is used in this QA/QC Protocol as a term of art for buildings that are not required to have formal sampling and testing for ACM. One example includes most re-roofing jobs on private, “single family” homes in buildings with four or fewer dwelling units that use standard tear-off and replacement of asphalt shingles.
Occupational Health and Safety Administration (OSHA) is the federal agency responsible for regulating workplace health and safety of employees.
Quality Assurance / Quality Control (QA/QC)

Reclaimed Asphalt Pavement (RAP) (sometimes referred to as “recycled asphalt pavement”) is ground, screened product derived from old bituminous paving surfaces. Alternative sources of RAP can include either: bituminous chunks of pavement (i.e., not milled); and / or millings from on-site grinding / reclamation equipment.

Recycled Asphalt Shingles (RAS) means the intermediate crushed, screened product. RAS is most often processed into a form ready for use in hot-mix asphalt plants. Other documents may use the term “processed shingles”.

Residential Tear-Off Shingle Scrap includes the asphalt shingle tear-off scrap derived from non-regulated facilities such as private, pitched roof, residential “single family” re-roofing projects (e.g., buildings with up to four units per structure). 

Roofing Scrap generally refers to mixed roofing materials from tear-off demolition and reroofing operations. In addition to tear-off shingles, mixed roofing scrap may include non-shingle items such as:

· Recyclable metal: flashings; used plumbing stacks; used roof vents; gutters, and other roofing fixtures.

· Roofing nails.

· Plastic waste such as wrap from new shingle bundles, plastic cellophane strips from new shingles, plastic wrap from rolled roofing felt.

· Wood from repaired and new framing, roofing sheeting or other dimensional lumber.

Single Layer Roofs have only one course of asphalt shingles.
Shingle Recycler is the common term for the operator of a shingle recycling facility and shall be defined as the company, or companies, which receive tear-off asphalt shingle scrap and transform it into a finished recycled asphalt shingles (RAS) product.  Shingle recyclers are currently not required to have MPCA solid waste permits.
Shingle Recycling Facility (or “facility”) shall be defined as the physical plant (or plants) where tear-off asphalt shingles are received, processed, tested and stockpiled. This may include separate transfer locations.
Shingle Scrap is the more generic term and includes both manufacturers’ and tear-off shingle

scrap before processing. In the context of this QA/QC Protocol, the term refers to recyclable asphalt shingle scrap. In other documents, it may be used more generically to include other types of roofing shingles including cedar shake shingles, transite shingles, and other types of shingles.

Speculative Stockpiling is the practice of charging for and stockpiling incoming waste material based on speculative end use markets absent plans and commitments to process the material to a given specified grade and ship the final product(s) to market.
Tear-Off Asphalt Shingle Scrap (also referred to as “post consumer” or “used” asphalt shingle

scrap) includes the shingle scrap derived from re-roofing projects whereby the old shingle layers

are removed to prepare the roof surface for new shingles and / or other roofing materials.
United States Geological Survey (USGS)
1 Introduction
1 About this Report

One objective of this QA/QC Protocol was to provide a practical set of guidelines to be utilized by shingle recyclers, the regulatory community, the Minnesota Department of Transportation (Mn/DOT) and end users.  This QA/QC Protocol may affect both the design and operation of tear-off shingle recycling facilities in Minnesota.
Issues addressed within this draft QA/QC Protocol include:

· Definition of the type of asphalt shingles eligible for recycling
· Eligible sources of asphalt shingles

· Inspection of incoming loads

· Stockpiling of mixed roofing material and/or shingles feedstocks

· Dust management

· Supply restrictions and sampling procedure to assure the final RAS product does not include any asbestos containing materials (ACM).
· Other worker health and safety issues per the Occupational Safety and Health Administration (OSHA).
It is important to note that this QA/QC Protocol is generic as to end use application.  The QA/QC Protocol methods should be relatively the same regardless of end market (e.g., for use in hot mix asphalt, as fuel, as aggregate applied in cold form, etc.).

This QA/QC Protocol is intended as guidelines only and is not intended to become a MPCA rule.

1 Background Resources

This QA/QC Protocol is based on a multitude of other reports, Minnesota demonstration studies, and ongoing operations in other states.  One of the primary resources was the Construction Materials Recycling Association’s (CMRA) Recycling Tear-Off Asphalt Shingles: Best Practices Guide.
  Another primary set of resources are the new standard specification
 and standard practice
 recently amended by the American Association of State Highway and Transportation Officials (AASHTO).  These AASHTO standards, recently balloted by the AASHTO committees, provide for technical material quality and recycling specifications when used for HMA. 
The single biggest environmental issue that has been raised with respect to asphalt shingle recycling is the question of asbestos.  Dr. Timothy Townsend, et. al. (Innovative Waste Consulting Services, LLC) recently updated a report entitled Environmental Issues Associated with Asphalt Shingle Recycling.
 This report states:

“Detailed manufacturing data regarding the amount of asbestos used in asphalt shingles are not available, though anecdotal reports do suggest that asbestos was used in some asphalt shingles until the early 1980s.  The expected lifetime of asphalt shingles and the somewhat limited use of asbestos in asphalt shingles suggest that the probability of encountering an asphalt shingle containing asbestos is small.  Several shingle recyclers have tested for the presence of asbestos in their shingle supply.  Data were compiled from many of these recyclers.  Asbestos was detected in just over 1% of the samples (out of over 27,000 samples).  In many cases, the asbestos occurrence was attributed to other materials (e.g., mastic) present in the sample.”
“According to the USGS and the Asbestos Information Association/North America (AIA/NA, an asbestos industry trade group), asbestos is not used in the production of asphalt shingles today, and was phased out as a material used in the production of asphalt shingles in the early 1980’s.”
, 

“Typically, roofs are replaced every 12 to 25 years.  However, it is not uncommon to install new roofing shingles on top of old ones.  As a result, tear-off roofing material may sometimes contain two or three layers of old shingles of varying age.
  Despite this, one still may expect the occurrence of asbestos in discarded tear-off asphalt shingles to decrease over time given that asbestos use in roofing products was mostly eliminated in the 1970s.”
The Townsend report indicates that the presence or absence of asbestos in roofing materials can vary by region, age of shingle and other factors.
This QA/QC Protocol was developed after considering all other, known state shingles recycling protocols, guidelines, and rules.  Several Minnesota tear-off shingle pilot demonstrations have been conducted.
, 
, 
  Several other states have worked with recyclers to conduct initial testing on their waste stream to demonstrate the safety of their operation (e.g., Missouri, Wisconsin
).

The written certification process proposed within this QA/QC Protocol is also based on the Mn/DOT “draft” specifications on file with the Bituminous Engineer
.  These draft specifications are based on one of the original Mn/DOT reports by Janisch and Turgeon (October 1996).

1 Relationship to Other Projects

The QA/QC Protocol complements other ongoing shingles recycling market development work by MPCA, counties and Mn/DOT.  A separate but related task underway by Mn/DOT is to develop an initial provisional tear-off RAS specification for the 2009 construction season.  Based upon results of an ongoing lab study funded by MPCA, and based upon additional field data from 2009 construction demonstration projects, Mn/DOT may propose a more permanent, permissive RAS materials specification for use in HMA. 
It is important to note that this draft QA/QC Protocol does NOT include final RAS product material specifications for use in HMA (e.g., mix ratios within the HMA such as percent RAS vs. RAP, etc.).  These technical HMA mix design issues shall be addressed by Mn/DOT within their asphalt construction materials specifications.
2 Securing a Supply and Sorting Options

Most tear-off shingle scrap is produced from reroofing jobs when an old set of shingles is removed and replaced with new shingles.  Shingle debris generated from renovation and demolition activities has greater potential to contain other materials, such as wood, nails, paper, packaging, and other debris.  Tear-off roofing materials (which includes asphalt shingles, but may also contain other roofing materials such as tarpaper) is often separated out at a dedicate shingle recycling facilities or at mixed construction and demolition (C&D) debris recycling facilities.

2 Alternative Methods of Collection

Material supplied to a shingle recycling facility in Minnesota may be collected in the form of source separated asphalt shingles or mixed roofing material. 
1. “Source Separated” - Attracting high quality, pre-separated loads of clean, asphalt shingles only.  The roofing contractor or hauler must first separate out the non-shingle debris before loading and/or tipping at the shingle recycling plant. 
2. “Mixed Roofing Material” (MRM) – Attracting mixed loads of roofing waste without requiring source separation such that the shingle recycler conducts most if not all of the materials separation.  Non-shingle debris (e.g., plastic, metal, wood) is sorted from the tear-off shingles at a recycling facility.

“Source separated” does not necessarily mean separate loads or separate collection.  Separated roofing material can remain segregated within a trailer or roll-off box if the shingles are intentionally first placed on the bottom and then the non-shingle debris on the top.

Under either strategy, tear-off shingle recyclers must work proactively with suppliers to ensure that no ACM is delivered to the recycling plant.  After the tear-off shingles are tipped at the recycling plant, a second stage of quality inspection and sorting should take place.  Many shingle recycling facilities use both manual separation (e.g., “dump and pick”, sorting conveyors, etc.) and mechanical equipment (e.g., screens, air classifiers, etc.). 

2 Written QA/QC Operations Plan

Recyclers handling tear – off shingles should submit a written comprehensive quality assurance / quality control (QA/QC) operations plan to the MPCA and the local county solid waste department that meets or exceeds the standards within this QA/QC Protocol. 

There are two separate but related objectives for this supply QA/QC system:
1. To assure the cleanest, most reliable source of tear-off asphalt shingles possible.

2. To comply with federal NESHAP asbestos regulations.

2 Minimum, Required QA/QC Methods

Shingle recycling systems should be planned, designed and implemented to fully comply with or exceed all waste disposal regulations.  Asbestos management plans, as part of the overall QA/QC operating plans, must be developed in compliance with federal NESHAP asbestos regulations as promulgated by the U.S. Environmental Protection Agency (EPA)
 and federal and state OSHA regulations
, 
.
Tear-off shingle recyclers in Minnesota shall plan and implement a series of minimum QA/QC methods to assure a clean supply of asphalt shingles and to prevent any ACM from entering the shingle recycling process.

2 Restrict Loads to Asphalt Shingles Only

Acceptable material should include asphalt roofing shingles and related re-roofing debris (e.g. felt, flashings, metal or plastic, wood) only.  Other roofing types, siding and other construction and demolition (C&D) debris should not be accepted as part of the asphalt shingles recycling operation.  For example, the shingle recycler should specifically exclude other roofing material such as: built up roofing; rolled roofing; sheet roofing; slate shingles; clay tile shingles; etc.
2 Publish a Written Specification as to the Type and Quality of Material that is Acceptable and the Criteria for Rejecting Loads
“Clean” tear-off roofing material should be defined by the shingle recycler.  All common acceptable materials should be listed such as clean, asphalt shingles and roofing felt.  The amount and type of non-shingle roofing debris (metal, plastic, wood) that can be allowed depends on the extent to which the facility accepts MRM vs. source separated shingles. 

For all shingle recycling facilities in Minnesota, the recycler’s written specification shall state that the loads must be free of any hazardous material or items that may be harmful to recycling equipment or employees. 
2 Screen to Survey Each Incoming Load

Each incoming load of tear-off of MRM or source separated shingles must be screened by personnel at the time of unloading at the shingle recycling facility.  (Ideally, loads will be screened before tipping/unloading.  If not, loads shall be screened immediately after tipping/unloading.) Personnel screening the loads shall be trained to identify asbestos and asbestos-containing materials, such personnel will be on-site at all times that waste is received if the facility is accepting or processing asphalt shingles.  The personnel taking the samples as part of the asbestos sampling protocol will be an accredited asbestos inspector that is an independent third party to the processor and is certified by the Minnesota Department of Health
.
2 Develop a Supplier Communications and Technical Assistance Program
Shingle recyclers should maintain close communication with their suppliers, especially if unacceptable material is received.  If prohibited materials are delivered, truck drivers and their dispatchers should be notified as soon as possible.  If feasible, prohibited materials already tipped should be loaded back directly into the same truck that delivered the contaminated material and the county and MPCA should be notified.
2 Require Adequate Documentation of Supply Sources
Shingle recyclers shall keep adequate records of all incoming supply that supply the recycling facility. A log of all incoming loads shall include: date, time, supplier company name (e.g., roofing or hauling company), amount of load (i.e., in tons if scaled and in cubic yards if no truck scale), general description of material type (e.g., mixed roofing material vs. source separated shingles only), and any other notes helpful in recording the specifics of the load.
2 Prohibit Speculative Stockpiling of Roofing Material

Shingle recyclers in Minnesota must have secure, committed end markets for their final RAS product before accepting material for recycling.  Charging tip fees and stockpiling of roofing material prior to having a full processing and marketing plan is a practice known as “speculative stockpiling”.  Some local communities have pile size restrictions to help regulate this issue.
2 Restrict Supply to Roofing Scrap from Non-NESHAP Regulated Facilities Only
Shingle recycler should restrict the supply to private, residential, single-family homes only.  These homes can be considered as non-regulated facilities.  Such private, residential re-roofing projects are defined as single-family structures in buildings with up to four units per structure.  There may be exceptions to this determination if the building structures are commercial, institutional, or owned by a government agency. 

This strategy may be especially useful during the start-up of a new tear-off recycling business.  The shingle recycler and the state and/or local asbestos regulatory agency will gain experience with the new recycling venture using a more restrictive, narrow target supply market.  This strategy has been successful in several Minnesota tear-off shingle pilot demonstrations.
, 
, 

Recyclers may wish to modify this supply strategy and accept shingles from commercial buildings, institutional buildings or other “regulated facilities” as defined by NESHAP as a secondary source if additional supply volumes are needed.  Such owners of regulated buildings are required by state regulatory agencies to test their roofing waste for ACM as per NESHAP rules.  Therefore, this broader supply strategy may  be implemented if the recycler is provided documentation that the regulated facility has conducted to the proper sampling for ACM and the results indicate a non-detect for ACM.  
2 Restrict Supply to Single Layer Tear-Offs

Shingle recyclers in Minnesota should further restrict their supply of asphalt shingles to loads from “single layer roofs” only.  This additional restriction requires an additional inspection criteria for incoming loads of tear-off roofing scrap.  If the recycler chooses to process multi-layer shingles, each load of multi-layer shingles must be tested for ACM using the same protocol as identified under the sampling protocol.  Finally, recyclers using this additional restriction should plan on some additional educational effort with their suppliers.
2 Sampling and Testing for ACM

The shingle recyclers will need to sample and test the incoming tear-off roofing scrap to ensure that it is free of ACM.  The shingle recycler should use the 2009 season as a “baseline” period of sampling and testing be established to determine if any ACM is present.  The shingle recycler shall document all proposed sampling methods.  The recycler must maintain adequate records of all testing results.
Asbestos sampling and testing must follow the rules, laws and other requirements of the MPCA.  The recycler should develop an internal testing program after the 2009 season to provide quality assurance / quality control (QA/QC) to provide adequate documentation that the finished RAS product is asbestos free. 
During the “baseline” period of sampling and testing during the 2009 season, shingle recyclers should arrange for samples of incoming tear-off roofing scrap to be collected.  Collectively, this “baseline” data should be reviewed at the end of the 2009 season of operations at a meeting between shingle recyclers, MPCA, MN/DOT, MN OSHA and representatives of county solid waste departments.  Shingle recyclers should always allow , MPCA, MN/DOT, MN OSHA and/or county solid waste staff access to the shingle recycling facility and the finished RAS product piles for random, spot check inspections and sampling.
(See Appendix B for the prescribed sampling methods and frequencies for the 2009 baseline period.)

2 MPCA Solid Waste Permit Required

All shingle recycler or transfer facilities that handle commingled tear-off shingle scrap (or other post-consumer roofing material) in the mixed form with other roofing waste must have a solid waste permit issued by MPCA.
3 Processing

The primary intent of this QA/QC Protocol is to help assure that shingles recycling facilities in Minnesota are designed and operated in a manner that protects the environment and worker health and safety. 
Additional considerations are outside the scope of this Supply QA/QC Protocol.  Shingle recyclers must also be concerned with producing a quality finished RAS product that meets their end market specifications.  Overall business economics are also, of course, an overarching concern that help shape design and operations, but should not come at the sacrifice of required worker health / safety and environmental protections.
3 Description of Typical Processing / Marketing Operations

Both types of asphalt shingles, manufacturers’ and tear-off shingle scrap, require processing before they can be recycled.  The exact methods and equipment used for separation and processing of asphalt shingles varies with each facility depending on the quantity and nature of other materials received and processed and on the end market specifications.  The following description is a summary of a typical shingle recycler’s processing and marketing operations.
The first step is to remove all non-shingle debris from the shingles.  Large, bulky items and easily removed metal and plastic items are sometimes manually sorted on the tipping floor or other feedstock staging area.  Some facilities utilize a trommel screen to help further sort out and de-clump the shingle scrap. Some shingle recycling and mixed C&D facilities use an elevated manual picking / sort line where the asphalt shingles are separated from other contaminants such as metal flashing, roofing paper, wood fragments, plastic and other unacceptable material.  
For most recycling applications, the shingles are then size-reduced.  Various machines are utilized to process shingles, including shredders, grinders, hammer mills, and different screens.  In most facilities, water is added during shredding to keep the shingles cool and to control dust. 
For tear-off shingles, magnets are always utilized to remove nails after size reduction.  In some shingle recycling plants, blowers or vacuums may be used to remove paper and other lightweight contaminants.  After grinding, the shingles are often fed to a sizing screen to achieve the desired product size. RAS product that is not small enough to fall through the screen may be used for a process with larger size specifications or they may be fed back into the grinder for further size reduction. 
3 Worker Health and Safety
Occupational exposure to asbestos is regulated by the U.S. Occupational Safety and Health Administration (OSHA) under standards 1910.1001 for general industry
 and 1926.1101 for construction work.
  OSHA is administered and regulated by the Minnesota Department of Labor and Industry’s (MDLI) Minnesota OSHA (MNOSHA) division. 

Shingle recyclers may wish to contact MNOSHA for advisory consultations on how to best protect worker health and safety.  MNOSHA can help arrange for “free” consultation assistance on request from Minnesota employers who want help in establishing and maintaining a safe and healthful workplace.  Largely funded by federal OSHA, the service is provided at no cost to the employer. Primarily developed for smaller employers, consultation assistance may include an appraisal of the workplace and the employer's present job safety and health program.  The determination of the actual scope and emphasis of the consultation is left up to the employer.  No penalties are proposed or citations issued for hazards identified by the consultant; however the employer must agree to abate all serious violations of standards identified. MNOSHA  Compliance is not informed of those employers requesting consultation assistance.  The program also has offered financial assistance to employers in the form of matching grants. 

Tear-off shingle recyclers must strive to maximize the protection of the health and safety of their workers as suggested in the guidelines below.  This goal should be achieved at all stages including system planning, design, construction, ongoing operations, and marketing. 
Shingle recyclers should develop a comprehensive, written employee hazard prevention and training plan pursuant to OSHA requirements for such facilities.  As a part of this plan, shingle recyclers should provide accurate information about potential risks and preventative measures.  It is important to note that these workplace risks will be negligible if best practices are implemented and the overall recycling system QA/QC plan and implementation is thorough. 
The employee hazard prevention plan should include best available information about asbestos management and exposure prevention similar.  Shingle recycling plant operators that are fully informed and trained will be the company’s most important strategy to safely produce a high quality product free of any asbestos. Minnesota shingle recyclers should consider using the Minnesota Department of Health (MDH) asbestos inspector training program.  Employees will be the first line of quality assurance from every step such as feedstock quality control (e.g., rejecting unacceptable loads), through dust management during grinding (e.g., maintaining optimum grinding conditions), to RAS product sampling.
3 Dust Management

Shingle recyclers should develop a comprehensive dust control and management plan.  This will include a number of additional items of equipment and operational procedures as detailed below. 
If shingle grinding operations are used as part of the overall recycling system, the facility and equipment may need to provide for continuous watering of the feedstock material just before it is fed into the grinding chamber(s).  The material should be sprinkled wet (e.g., the amount from a standard garden hose), and not soaked, before entering the grinding chamber.  This is currently the standard practice for most known tear-off shingle operations.  The two key operational objectives for watering during the grinding phase are:

3. Fugitive dust control

4. Cooling of material in grinding chamber.

Operators have been observed watering the active feedstock pile of whole shingles to control fugitive dust during loading operations.  Thus, water is used both during feedstock piling and system loading and during the grinding process.  Water has been observed being added at other system handling components (e.g., conveyors) to control dust as determined by environmental conditions, the overall processing system design, and end markets. 
Other forms of dust control in and around the plant yard include watering and other treatment of gravel – surfaced facility access roads.
3 Storage and Storm Water Management

The proposed facility QA/QC operations plan should include a description of methods to control and manage storm water run-on and run-off.
Solid wastes that are beneficially used are no longer exempt MPCA from storage standards.  The standards established for solid wastes stored before their beneficial use are detailed in 7035.2855.  The standards established allow flexibility in storage design.  The goal of the design is to prevent contaminants from migrating into ground or surface waters and prevent nuisance conditions from occurring at the storage facility.

MPCA solid waste storage rule
 states, in part:

“7035.2855 SOLID WASTE STORAGE STANDARDS.

Subp. 7. Storage of solid waste prior to beneficial use.

Owners or operators of facilities used for solid waste storage prior to its beneficial use must comply with the requirements in items A to F.

A. Prior to operation of a storage facility, owners and operators must obtain a written certification from an engineer licensed in Minnesota stating that the storage facility is designed and constructed to meet the requirements of this part.  A copy of this certification must be maintained on file by the owner or operator and made available to the agency upon request.

B. Prior to operation of a storage facility, the owner or operator of the facility must evaluate the potential for migration of contaminants into adjacent subsurface soil, groundwater, or surface water from the stored solid waste.  This evaluation must take into consideration the characteristics of the solid waste, the quantity of solid waste to be stored, and the length of time the solid waste will be stored.  Based on this evaluation, the owner or operator of the facility must design, construct, and operate the storage facility to meet the requirements in subitems (1) to (3):

(1) Migration of contaminants into the adjacent subsurface soil, groundwater, or surface water at any time during the active life, or the closure period, of the facility must be prevented.

(2) Run-on and runoff of stormwater must be controlled.  The owner or operator must implement management practices designed to control run-on and runoff of stormwater from the storage area.  In cases where solid waste will be stored continuously or intermittently at the same location, the owner or operator must design, construct, operate, and maintain a stormwater management system capable of collecting and controlling the volume of contaminated stormwater resulting from a 24-hour, 25-year storm unless otherwise directed by the agency.

(3) Collection and holding facilities, such as tanks or basins, associated with the run-on and runoff control systems must be managed to maintain the design capacity of the system. Disposal of wastes and wastewaters generated from these facilities must be managed appropriately.

C. The maximum quantity of solid waste stored at any one location at any given time is limited to a reasonable quantity based on the type of waste and its end use.  A reasonable quantity is the amount of solid waste needed for completion of the projects for which it is being accumulated.  Records must be kept that verify that the quantity of solid waste stored at any one location does not result in accumulation of solid waste in quantities that exceed its use.

D. The solid waste must not be stored at any one location for more than three years without being processed or utilized.

E. If the storage area contains any particulate matter that may be subject to wind dispersion, the owner or operator must cover or otherwise manage the waste to control wind dispersion.

F. Nuisance conditions resulting from the storage of solid waste must be controlled and managed by the facility owner or operator.

4 End Use Plan

As part of the QA/QC plan submitted to MPCA and the local county solid waste department, the shingle recycler should include a complete end use plan.  The shingle recycler must identify what the final use of the processed RAS product will be. 
Potential markets include use in HMA, in cold (asphalt) patching or roadways, as dust control for rural roads, as temporary roads and driveways, as a road/driveway aggregate base, in new shingle manufacturing, as a fuel supplement in cement kilns, and liquid asphalt extraction for use in a variety of asphalt products.
4 MPCA’s Beneficial Use Determinations

MPCA has issued a “standing beneficial use determination” for RAS in Minnesota as per MPCA beneficial use regulations 7035.2860 subpart 4:

“Manufactured shingle scrap and ground tear-off shingle scrap when used in asphalt pavement or road subbases.”

A standing beneficial use determination means that the generator or end user of a material can use the recycled product in accordance with applicable rules without contacting the MPCA. Only the specific materials and the uses designated in the rules have been given standing beneficial use determinations.

Any other uses of the solid waste are not authorized and must follow the procedure for approval of a case specific beneficial use determination (CSBUD) or a demonstration / research project (DRP).  MPCA will make a case specific determination on whether the proposed management option for the specific material is a beneficial use.  This determination will be based on information submitted in accordance with 7035.2860. To qualify as beneficial a use must meet the following criteria
:

· The material must not be stored in anticipation of speculative future markets;
· The material must be adequately characterized in accordance with part 7035.2861; 

· The material must be an effective substitute for an analogous material or a necessary ingredient in a new product; 

· The use of the material does not adversely impact human health or the environment; and 

· The material must not be used in quantities that exceed accepted engineering or commercial standards. (excess use of solid waste is not authorized by this part and is considered disposal) 

If the RAS will be used in an asphalt matrix (e.g., in HMA), the RAS material should be sent to a facility that is permitted to accept such a material.  No additional restrictions are needed as part of this QA/QC Protocol, although the HMA producer may be required to amend the facility’s MPCA operating permit to reflect changes due to use of RAS as another recycled aggregate similar to RAP. 
If the material will be used in a non-asphalt matrix (e.g., for use as an aggregate base supplement within the gravel base for road construction projects), then the shingle recycler should go through MPCA’S beneficial use determination process for asphalt shingles to assess the potential exposure risk of the material. 

4 Other Optional RAS Material Tests

The shingle recycler may be required to arrange for additional material engineering tests to document and guarantee final RAS product quality.  These may be required by the end market or may be discretionary product tests conducted based solely on the initiative of the shingle recycler. (e.g. asphalt cement content, gradation, deleterious materials content, moisture analysis)
Mn/DOT has developed a provisional specification for use of RAS derived from tear-ff shingles for at least one road construction project in 2009. .
Appendix A 
 Shingle Recycler Certification Form

Shingle Recycler Form
(To be completed by the asphalt shingle recycling facility operator.)
Company Name:

Shingle Recycling Facility Name: _________________________________________________

Address:


Contact Name and Title:


Phones (office / cell):


E-mail:

We the undersigned, certify that: 

1. Our shingle recycling facility is compliant with any solid waste management plan within the local jurisdiction.
2. Our shingle recycling facility is compliant with any other local solid waste handling regulations or requirements.

3. Our shingle recycling facility is permitted as a solid waste handling facility.

4. We have notified our County solid waste department that our facility is grinding tear-off shingles.

5. Our facility and operation has in place a workplace accident prevention program that addresses workplace hazards in accordance with all local, state and federal regulations.  The plan addresses asbestos hazards.
6. Incoming loads of tear-off asphalt shingles or mixed roofing material were inspected by an asbestos inspector licensed by the Minnesota Department of Health.

7. Based on this and other information, the roofing scrap material received by our facility is not known to include any asbestos containing material.

Shingle Recycler (signature)
Date


Print Name
Appendix B 
Sampling Methods to Test
 For Presence of any ACM
B.1
Compliance with OSHA

Shingle recyclers must design and operate their facilities in full compliance with OSHA rules (including, but not limited to, general dust management practices). Thus, regardless of ACM test results, shingle recyclers shall design and operate to minimize employee’s exposure to dust generated from processing asphalt shingles (including sorting, loading, grinding, screening, etc.) in a manner that fully complies with OSHA regulations. Concerning asbestos, the following regulations may apply (depending on the specific shingle recycling operations):

· Federal OSHA regulations, Chapter 29, Part 1910 (for general industry), subpart Z – Toxic and Hazardous Substances, section 1001 (Asbestos).

· Federal OSHA regulations, Chapter 29, Part 1926 (for constructions), subpart Z – Toxic and Hazardous Substances, section 1001 (Asbestos).

· Minnesota OSHA (Department of Labor and Industry), Chapter 5207, Standard for Construction, Subpart 0035 Demolition, Restoration, Remodeling Asbestos Survey.

B.2
Randomly Sample Incoming Loads

Quality control and verification testing for the presence of potential asbestos containing materials (ACM) shall be conducted on the incoming feedstock before any grinding or screening.  
Material sampling shall be completed according to the following procedure:  
B.2.1
Random loads shall be selected for sampling on a frequency of at least one test for every 50 tons

B.2.1.1
Loads sampled shall be segregated and quarantined (i.e. set aside and not processed) until results of the laboratory analyses of the samples demonstrate that the materials contain ACM of less then the 1% NESHAP limits. 

If laboratory analyses of all the materials sampled are free of ACM per NESHAP, the load may be processed.

If laboratory analyses of any of the materials sampled indicate any concentration of ACM above  NESHAP limits (i.e., less then 1%), the load must be handled and disposed in accordance with federal, state, and the county regulations.
B.2.2
The shingle recycler shall select random loads for sampling on a frequency of at least one every 50 tons. If cubic yards are the units of measure of commerce for receiving shingles and other roofing material, the shingle recycler shall use the conversion factor of 900 pounds per cubic yard to determine an equivalent ratio of tons. (I.e., if loads are charged on cubic yards basis without a truck scale, the shingle recycler shall select random loads for sampling on a frequency of one every 111 cubic yards.) 
B.2.3
The shingle recycler must contract with an independent Minnesota Department of Health-certified asbestos inspector to conduct the asbestos sampling of the feedstock. 
B.2.4
The certified asbestos inspector must randomly select a shingle from the selected load to cut a sample from for submitting to the lab for asbestos analysis.

B.2.5`
The following material types are eligible for random sampling: 

· Each layer of asphalt shingles;

· Shingles with visible mastic (if present on the random shingle sample selected).
B.2.6
Asbestos testing shall require a minimum sample-size of approximately three square inches.

B.2.7
Samples shall be analyzed under polarized light microscopy and by an EPA accredited laboratory as specified in EPA regulations 40 CFR Part 763, Subpart E
.

B.2.8
The shingle recycler shall provide copies of the asbestos laboratory reports to MPCA at the end of the 2009 season, or sooner upon request of the county, MPCA or Mn/DOT. 

B.2.9
The shingle recycler shall allow MPCA, Mn/DOT, and County staff access to its facility to observe the shingles recycling operations. 

B.2.10
The shingle recycler shall allow authorized MPCA and/or Mn/DOT staff to arrange for their own collection of samples upon request.
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1926.1101(k)(5) 


Criteria to rebut the designation of installed material as PACM.


1926.1101(k)(5)(i) 


At any time, an employer and/or building owner may demonstrate, for purposes of this standard, that PACM (presumed asbestos containing material) does not contain asbestos. Building owners and/or employers are not required to communicate information about the presence of building material for which such a demonstration pursuant to the requirements of paragraph (k)(5)(ii) of this section has been made. However, in all such cases, the information, data and analysis supporting the determination that PACM does not contain asbestos, shall be retained pursuant to paragraph (n) of this section.


1926.1101(k)(5)(ii) 


An employer or owner may demonstrate that PACM does not contain more than 1 percent asbestos by the following:


1926.1101(k)(5)(ii)(A) 


Having a completed inspection conducted pursuant to the requirements of AHERA (40 CFR Part 763, Subpart E) which demonstrates that the material is not ACM; or
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Performing tests of the material containing PACM which demonstrate that no ACM is present in the material. Such tests shall include analysis of bulk samples collected in the manner described in 40 CFR 763.86. The tests, evaluation and sample collection shall be conducted by an accredited inspector or by a CIH (Certified Industrial Hygienist). Analysis of samples shall be performed by persons or laboratories with proficiency demonstrated by current successful participation in a nationally recognized testing program such as the National Voluntary Laboratory Accreditation Program (NVLAP) or the National Institute for Standards and Technology (NIST) or the Round Robin for bulk samples administered by the American Industrial Hygiene Association (AIHA) or an equivalent nationally-recognized round robin testing program.


� Minnesota OSHA (Department of Labor and Industry), Chapter 5207, Statndard for Construction, Subpart 0035 Demolition, Restoration, Remodeling Asbestos Survey. As accessed via the web site: � HYPERLINK "https://www.revisor.leg.state.mn.us/rules?id=5207.0035" ��https://www.revisor.leg.state.mn.us/rules?id=5207.0035� which states:


“5207.0035 DEMOLITION, RESTORATION, REMODELING ASBESTOS SURVEY.


Before permitting employees to start any demolition, restoration, or remodeling project where an employer has, or should have, reason to believe there are asbestos containing materials, a survey by a qualified person shall be made to determine if there are asbestos containing materials present in the structure. The project controlling employer shall have written evidence that an evaluation has been performed. If asbestos containing material is to be disturbed, removed, replaced, or repaired, the provisions of Code of Federal Regulations, title 29, section 1926.1101, apply.





� EPA regulations 40 CFR Part 763 (“Asbestos”), Subpart E (“Asbestos Containing Materials in Schools”), Appendix E (“Interim Method of the Determination of Asbestos in Bulk Insulation Samples)” uses polarized light microscopy (PLM) to identify and quantify any asbestos fibers present in given samples. 





