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Table 1-1

LIST OF INFORMATION REQUESTED BY CIWMB

	ISSUE
	COMMENTS
	CORRESPONDING SECTION(S) OF REPORT 

	Fire Related Issues
	Disposal of shredded tires poses a significant potential problem: several shredded tires fills have been reported to combust [Humphrey, 1996a, 1997, AHCEC, 1997].  The mechanism that causes the internal heating that leads to combustion is not presently well understood.  Information concerning combustion of shredded tires fills and how the fire potential impacts design considerations for shredded tires monofills is presented in the report.
	Section 2.3, “Fire Potential”



	Siting Criteria
	In addition to the general siting criteria that apply to all waste disposal units,  special consideration should be given to siting criteria for shredded tires monofills due to the potential for combustion of shredded tires.
	Section 3, “Siting Criteria”

	Is a Liner Necessary?
	If shredded tires is properly disposed of in an inert waste landfill it classifies as inert waste.  Therefore, a low permeability base and side-slope liner would not be needed for the purpose of containing contaminants.  However, if combustion of the shredded tires were to occur, a liner may be necessary and could serve two important functions.  The liner could serve as an oxygen barrier and a contaminant barrier.
	Section 2.2, “Inert Waste”

Section 4, “Containment”
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	Material Type of Liner
	To properly design the liner, hydraulic conductivity and pneumatic (air) conductivity are both important design considerations.  Additionally, the liner should be able to withstand a fire and still be able to satisfy its intended design purpose of limiting the flow of contaminant out of the monofill and limiting the flow of oxygen into the monofill.  Several types of liners are available that could serve both design functions that include soil, geomembrane, and composite liners.
	Section 4, “Containment”
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	Configuration of Liner
	If a liner is installed, a LCRS will be needed to allow removal of liquids from collecting over the liner.  Several liner alternatives are provided in the report that include: soil, geomembrane, and composite liners.
	Section 4, “Containment”

Table 4-1 through 4-4

	Is a LCRS Necessary?
	If a liner is installed, a leachate collection and removal system (LCRS) will be needed to allow removal of liquids from collecting over the liner.  The LCRS should be designed and constructed so that it does not provide shredded tires free access to oxygen.
	Section 4, “Containment”



	Materials for LCRS
	The materials that can be used as LCRS material at a shredded tires monofill do not vary from those that are typically used at MSW landfills.  
	Section 4, “Containment”



	Is a Liner Required for Proper Functioning of LCRS?
	A liner (either man-made or natural) is required for proper functioning of a LCRS.
	Section 4, “Containment”



	Cell Size and Lift Thickness
	Consideration should be given to constructing shredded tires monofills using discrete cells of shredded tires that are enclosed by low permeability material.  The design intent of the cellular design is to limit the extent of a fire, if it were to occur.  The design intent of enclosing each cell with low permeability material is to limit the flow of oxygen into the cell that is needed to sustain combustion and to limit the release of gases and liquids that result from combustion of shredded tires.  The report presents information regarding cell size and lift thickness.


	Section 5.1, “Cell Size”

	Tire Shred Size
	Small tire shreds and low quality tire shreds may entail greater risk of fire than larger and high quality tire shreds [Zelibor and Ost, 1996].  Therefore, [AHCEC, 1997] and Humphrey [1996a] recommend tire shred size be limited for shredded tires fills and that tire shreds meet a certain quality.  The recommendations are included in the report.
	Section 5.3, “Tire Shred Size and Quality”

	Waste Acceptance - Innertubes
	In addition to shredded tires from scrap tires, GeoSyntec sees no reason to limit the acceptance of tires from other sources such as innertubes as long as the recommendations for shredded tires quality, size, and chemical composition are followed.


	Section 5.3, “Tire Shred Size and Quality”

	Is Daily Cover Necessary?
	Daily cover is not required but may be beneficial at shredded tire monofills.  Daily cover serves to control infiltration into the waste mass, promote surface-water run-off, control erosion, odors, vectors, and litter, and isolates the shredded tires from an environment, in which a fire could occur (i.e., vandals, fire-crackers, etc.).  Controlling infiltration of water and air into the shredded tires monofills can be accomplished by minimizing the size of working face, covering the exposed shredded tires with soil or other appropriate materials such tarps or foams, etc.  A minimum thickness of 6 in. (150 mm) of soil should be placed over the tire shreds monofill working face if the facility is closed for more than 24 hours.
	Section 5.2, “Interim Cover”

	Is a Lift Cover Necessary?
	Consideration should be given to placing intermediate cover over and around individual cells of shredded tires.  Intermediate cover should be placed to wholly encapsulate a waste cell.  The primary purpose of the intermediate cover is to provide a “fire-break” and to provide a pneumatic barrier to stop the flow of oxygen into a waste cell in case combustion occurs.
	Section 6.2, “Interim Cover”

	Material Type/Thickness of Lift Cover
	AHCEC [1997] recommends covering the tops and sides of engineered fills with 19 in. (500 mm) of “compacted mineral soil with a minimum of 30 percent fines”.  GeoSyntec concurs with this recommendation.
	Section 6.2, “Interim Cover”

	Material Type for Final Cover
	A properly designed, constructed, and maintained final cover system will serve a variety of functions that include: adjusting the landfill surface topography to provide appropriate slopes to promote runoff and controlled drainage of surface water; separating the waste from humans, plants and animals; minimizing infiltration of water into the waste; controlling release of contaminants out of the waste; and controlling the inflow of oxygen from the atmosphere into the shredded tires monofill.  Three components typically used in MSW landfills are identified in the report.  They include (from top to bottom): an erosion-resistant (vegetative) layer, a low permeability layer, and a foundation layer.  Information regarding materials for each of these layers are identified in the report.
	Section 7.1, “Final Cover”
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	Thickness of Final Cover
	The design function of the erosion-resistant layer and the foundation layer of the final cover  are similar for shredded tires monofills and MSW landfills.  Therefore, the recommendations for MSW landfills appears appropriate.  The thickness of the low permeability layer of the final cover varies depending on what material is utilized.  The report discusses the appropriateness of using various materials.
	Section 7.1, “Final Cover”

Tables 4-1 through

	Drainage Control Criteria
	For any landfill, MSW or otherwise, design of the proper surface-water collection and removal system is an important task of the overall final closure plan.  Surface water should be collected in a manner to reduce soil erosion of the cover and quickly divert runoff away from the monofill.  This may be more important for shredded tires monofills than MSW landfills as shredded tires’s access to water may create a favorable condition for oxidation of exposed steel and/or tires [AHCEC, 1997].  Design of the drainage control systems should be similar to existing measures taken at MSW landfills. 
	Section 7.2, “Drainage Control”

	Internal Temperature Monitoring
	Based on this information, monitoring the shredded tires monofill seems appropriate.  Presently, it is not clear what is the best method to monitor for fires and what to do about fires, if they occur, since they are very difficult to extinguish.  Possible monitoring activities may include: internal temperature monitoring, remote sensing monitoring, perimeter gas monitoring, and settlement monitoring.
	Section 8, “Long-Term Monitoring
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