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Introduction

This report (Waste Tire Management Program—2000 Annual Report) provides an overview of California’s waste tire program, including a summary of the California Integrated Waste Management Board’s (CIWMB) accomplishments in implementing the California Tire Recycling Act during fiscal year (FY) 1999/2000. The data compiled to analyze waste tire diversion rates are for calendar year 2000. For the purposes of this report, “CIWMB” refers to the full organization, and “Board” refers to the six appointed Board member positions in the CIWMB.

California is faced with the challenge of diverting or safely managing more than 31 million reusable and waste tires generated annually in the state. In addition, an estimated 1.7 million tires remain in unpermitted stockpiles in California. The state nearly doubled the number of waste tires recycled between 1991 and 2000, but the number of waste tires generated annually continues to exceed the number of tires diverted. CIWMB staff estimates that in 2000, 22.9 million tires (72.5 percent) of the 31.6 million reusable and waste tires generated were diverted from stockpiling or disposal.

To address the need for better waste tire management in California, the Legislature enacted Assembly Bill (AB) 1843 (Brown, Chapter 974, Statutes of 1989), known as the California Tire Recycling Act. This act promoted recycling of the annual flow of waste tires as well as stockpiled tires. The act specified that the program promote and develop markets as an alternative to landfill disposal and stockpiling of whole tires. To accomplish these provisions, the California Tire Recycling Act allowed the Board to award grants and loans to businesses, enterprises, and public entities involved in tire recycling activities. It also required CIWMB to develop waste tire facility regulations for the safe storage of waste tires, and established a permitting system for waste tire facilities. These programs were funded by a 25¢ fee on waste tires left for disposal. The tire fee is deposited in the California Tire Recycling Management Fund and appropriated to the CIWMB annually by the Legislature.

Senate Bill (SB) 744 (McCorquodale, Chapter 511, Statutes of 1993) mandated a waste tire hauler registration program as an additional effort to ensure waste tires are legally disposed of at authorized sites. The hauler registration program is also financed by the Tire Recycling Management Fund.

Assembly Bill (AB) 2108 (Mazzoni, Chapter 304, Statutes of 1996) changed the point of collection so that the fee was no longer a “return” fee, but a fee on retail tires purchased. This bill also afforded any traffic or peace officer the ability to enforce the waste tire hauler registration requirements, thus reducing even further the illegal hauling and disposal of waste tires.

In 1998, the California Tire Recycling Act was amended by AB 117 (Escutia, Chapter 1020, Statutes of 1998). AB 117 extended the sunset clause of the act from June 30, 1999, to January 1, 2001, and required CIWMB to develop a report
 and recommendations needed to address such waste tire issues as elimination of waste tire stockpiles; protection of public health, safety, and the environment; and to identify sustainable economic markets for waste tires in California.

Many of the recommendations in the AB 117 Report were addressed during the 1999–2000 Legislative Session with the passage of SB 876 (Escutia, Chapter 838, Statutes of 2000,). SB 876 was enacted as a comprehensive measure to extend and expand California’s waste tire diversion program. The measure’s key provisions include the following:

1. Increase the tire fee from $0.25 to $1.00 per tire until December 31, 2006, and reduce it to $0.75 thereafter.

2. Extend the California tire fee to tires on new motor vehicles.

3. Revise the definition of “waste tire” and add other definitions designed to provide regulatory relief for several thousand used tire dealers and waste tire recyclers.

4. Expand the tire manifest system.

5. Increase funding for recycling and recovery efforts.

6. Strengthen enforcement by making changes to the waste tire hauler and waste tire facility permit programs.

7. Develop a five-year plan to implement the provisions of SB 876.

SB 876 identified funding for the following specific purposes beginning July 1, 2001:

1. Clean up, abate, remove, or otherwise remediate tire stockpiles throughout the state. The CIWMB shall spend no less than $6.5 million dollars on these activities during each of the six inclusive fiscal years from FY 2001/02 through FY 2006/07[Public Resources Code (PRC) section 42889(e)].

2. Develop and enforce regulations related to the storage of waste tires and used tires; evaluate the usefulness of designating a local government as the enforcement authority of regulations related to the storage of waste and used tires. If CIWMB designates a local government for that purpose, CIWMB would provide funding [PRC section 42889(d)].

3. Conduct studies and research directed at promoting and developing alternatives to the landfill disposal of tires [PRC section 42889(f)].

4. Assist in developing markets and new technologies for used tires and waste tires [PRC section 42889(g)].

5. Implement and operate a waste tire and used tire hauler program and manifest system tracking the movement of waste and used tires [PRC section 42889(h)].

6. Evaluate the usefulness of providing financial incentives for citizens who report the illegal disposal of waste and used tires as a means of enhancing local and statewide waste and used tire enforcement programs [PRC section 42889(c)].

7. Assist the Office of Environmental Health Hazard Assessment (OEHHA) in preparing a report regarding health effects of smoke from burning tires. The cost of preparing the report is limited to $150,000 [PRC section 42889(k)].

8. Administer the collection, refund, and audit of revenues in the fund, not to exceed 3 percent of the total annual revenue [PRC section 42889(b)].

9. Create an emergency reserve of not more than $1 million [PRC section 42889(i)].

10. Administer overhead costs not to exceed 5 percent of the total annual revenue [PRC section 42889(a)].

11. Transfer funds to the Farm and Ranch Solid Waste Cleanup and Abatement Grant Program pursuant to Chapter 2.5 of Part 7 [PRC section 42889(j)].

Without the passage of the new legislation, the Tire Recycling Act fee of 25¢ per tire would have sunset on January 1, 2001, leaving the CIWMB waste tire management program with only six months of revenue for FY 2000/01. With limited funding and no surety that SB 876 would be approved, the Board decided at its May 2000 meeting to augment the funding for the FY 1999/2000 tire recycling grants. It was hoped that awarding a large number of grants in the spring of 2000 would tide things over, as it would be at least a year before any new grants could be issued. This prior planning was necessary to expend funding already allocated in the Governor’s 1999-2000 Budget Bill. Further, before any new tire recycling grants could be issued for FY 2001/02, SB 876 required the development of a five-year spending plan; consequently, no tire recycling grants or contracts could be issued until the plan was developed and approved, and the Governor signed the 2001-02 Budget Bill providing for spending authority.
This report is organized into four sections:

· Section I—“Tire Markets and Quantification.” Provides estimates of reusable- and waste-tire generation, consumption, and disposal in California for 2000.

· Section II—“Waste Tire Diversion Program.” Provides a summary of CIWMB’s diversion and market development programs implemented in FY 1999/2000.

· Section III—“Waste Tire Permitting and Enforcement Program.” Describes CIWMB’s accomplishments in permitting and in enforcing regulations at waste tire facilities. This section also includes information about the tire hauler registration program.

· Section IV—“Waste Tire Stabilization and Engineering Technical Services Program.” Discusses current and past cleanup efforts, and includes information on the remediation efforts underway at the Filbin tire pile near Westley, California.

I.
Tire Markets and Quantification

Due to population increases in the state, the number of vehicle miles traveled and the number of vehicles registered also increases. These indicators signify an increase in the number of reusable and waste tires generated. Because tire shipment figures are only available for the nation, CIWMB estimated the number of reusable and waste tires generated in the state, primarily using population increases and state industry trends and approximations.

Based on the Department of Finance’s year 2000 estimated California population of 34.5 million, CIWMB estimates that about 31.6 million reusable and waste were generated in California in 2000.

CIWMB staff also estimated that, of the approximately 31.6 million reusable and waste tires generated in 2000, approximately 22.9 million were diverted for various alternatives, including reuse, retreading, and combustion (Table 1).

Moreover, because of the lack of a uniform reporting system on tire recycling activities in California, CIWMB also used estimates to quantify tires recycled or diverted from landfill disposal and stockpiling; staff arrived at these estimates by using information from industry contacts that transport, process, and/or recycle large quantities of waste tires.

Reuse

An alternative to disposal is tire reuse. After the purchase of new tires, the remaining reusable tires that still have a legal tread depth can be resold by a dealer, rather than being disposed of or recycled prematurely. Based upon industry contacts, of the estimated 31.6 million reusable and waste tires generated in 2000, about 3.6 million, or 11.4 percent, were reused.

Rubberized Asphalt Concrete, Alternative Daily Cover, and Civil Engineering Uses

Based upon industry contacts, CIWMB staff estimates about 7.3 million tires
 were used for rubberized asphalt concrete (RAC) and crumb rubber products, including playground cover, speed bumps, carpet tile, mats, sound walls, and other various cut, stamped, or molded products. Staff estimates 4.1 million tires were used for other activities, including 3.2 million tires for alternative daily cover (ADC) and 0.9 million tires for landfill gas collection wells, agriculture, etc. Approximately 1.6 million tires were used for civil engineering projects, such as landfill gas collection trenches, lightweight fill, and a levee reinforcement project.
Retreading

Tire retreading is a viable option for renewing reusable tires by reusing the tire casing after the legal tread has been worn off. Based upon surveys, industry contacts, and information obtained from the Tire Retread Information Bureau’s (TRIB—www.retread.org/) “2001 Fact Sheet––Retreaded Tires,” CIWMB staff has determined that approximately 2.4 million retreaded tires were sold in 2000 in California.

Exported Tires

Tire export (consisting of both reusable and waste tires) reduces the number of tires requiring eventual disposal in California. According to industry contacts and staff estimates, approximately 1.9 million reusable and waste tires were exported in 2000.

Uses for Imported Tires

CIWMB staff estimates that in 2000 approximately 3.2 million waste tires were imported into California for recycling from Utah, Oregon, Nevada, Arizona, and Canada. Imported waste tires were used in combustion as a fuel supplement and to generate crumb rubber. Additional tires have been imported and disposed in landfills. These data are not provided in this report; however, in the future, CIWMB staff will track data on imported tires disposed of in landfills. Factors influencing importation are geographic proximity to end users and subsidies provided by other states to facilitate collection, recycling, and disposal of waste tires. The interstate transport of waste tires is market-driven; neither State nor local governments can regulate imports and exports of tires.

Combustion

Tire combustion significantly reduces the number of tires requiring landfill disposal or stockpiling. In 2000, about 5.2 million tires were combusted as fuel in California (4.2 million were consumed by the cement manufacturing industry, and 1 million were consumed by a cogeneration plant in Stockton).

Outlook

Based primarily upon industry contacts and trends, it is apparent that tire disposal and stockpiling is decreasing, while waste tire diversion is increasing (Figure 1). In 1990, staff estimated that 9.2 million tires (34 percent of the 27 million tires generated) were diverted from landfill disposal and stockpiling. In 2000, staff estimated that approximately 22.9 million California tires (72.5 percent of the 31.6 million tires generated) were diverted from the annual waste stream.

Figures 2 and 3 provide estimations for reusable- and waste-tire recycling and disposal in California for 2000 and the period from 1990 to 2000.

Table 1
California Waste Tire Generation, Diversion, and Disposal, 1990–2000

(Numbers in millions of passenger tire equivalents [PTE1])

	Year
	California Population (Millions)
	Estimated Tires Generated    
	Reused
	Recycling and Other Uses2  
	Retreaded3
	Exported
	Tire-Derived Fuel Combusted
	Imported6
	Total Number  of  CA Tires Diverted7                                        
	Remaining Number of CA Tires Disposed           
	Percentage of California Tires Diverted8            
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	Energy Product4
	Fuel Suppl.5
	
	
	
	

	
	
	(A)
	
	
	
	
	
	
	
	
	(B)
	(C=A-B) 
	(P=B/A)

	1990
	29.5
	27.0
	1.0
	0.6
	0.9
	1.4
	1.3
	2.4
	1.6
	0.0
	9.2
	17.8
	34.1%

	1991
	30.1
	27.5
	1.0
	0.8
	0.8
	1.4
	1.3
	4.1
	1.7
	0.4
	10.7
	16.8
	38.9%

	1992
	30.7
	28.2
	1.1
	1.1
	0.7
	1.4
	1.3
	4.7
	2.1
	0.6
	11.8
	16.4
	41.8%

	1993
	31.1
	28.5
	1.3
	1.5
	0.7
	1.4
	1.3
	4.7
	3.0
	0.3
	13.6
	14.9
	47.7%

	1994
	31.7
	29.0
	1.3
	1.7
	0.7
	1.7
	1.3
	5.7
	6.0
	0.2
	18.2
	10.8
	62.8%

	1995
	32.3
	29.5
	1.5
	1.8
	0.7
	1.7
	1.7
	4.7
	6.1
	0.6
	17.6
	11.9
	59.7%

	1996
	32.6
	30.0
	1.5
	2.3
	0.7
	1.7
	1.7
	4.3
	4.6
	1.5
	15.3
	14.7
	51.0%

	1997
	33.2
	30.4
	1.5
	5.4
	1.0
	1.8
	1.7
	3.5
	5.5
	3.2
	17.2
	13.2
	56.6%

	1998
	33.8
	30.9
	1.5
	9.1
	1.0
	1.8
	3.1
	4.5
	3.0
	2.2
	21.8
	9.1
	70.6%

	 
	
	
	
	Crumb Rubber
	Civil Eng.
	Other
	
	
	
	
	
	
	
	
	 

	1999
	34.0
	31.1
	2.4
	5.8
	0.7
	3.6
	0.8
	1.7
	1.5
	3.8
	4.1
	2.0
	22.5
	8.6
	72.3%9

	2000
	34.5
	31.6
	3.6
	7.3
	1.6
	4.1
	0.7
	1.7
	1.9
	1.0
	4.2
	3.2
	22.9
	8.7
	72.5%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1
Based on 20-lb average weight of a passenger car scrap tire.
2
This category includes tires used in ground rubber products and other products made from waste tires. It does not include tire buffings from retreading, because buffings are accounted for in the "retreaded" category. However, tire buffings are recycled. Therefore, the number of waste tires recycled is greater than shown here. The three-way split in 1999 shows the number of tires diverted through crumb rubber products, civil engineering applications, and other uses (recycling, alternative daily cover, agriculture use, etc.).
3
“Light” refers to passenger and light-truck tires. “Heavy” refers to heavy-duty truck tires. Tire buffings are included during the retreading process.
4
This figure represents the number of tires combusted in power plants primarily from the annual waste tire stream, but may also include some stockpiled tires from site cleanups.

5
This figure represents the number of tires combusted primarily from the annual waste tire stream, but may also include some stockpiled tires from site cleanups.
6
This figure includes tires imported for combustion as a fuel supplement or used to generate crumb rubber.
7
Determined by summing the number of tires reused, recycled, retreaded, exported, combusted for energy production, and combusted as fuel supplement, and then subtracting the number imported. This figure represents the total number of tires diverted, primarily from the annual waste stream.
8
This figure represents the percentage of California waste tires diverted from the annual waste stream.
9
Staff recalculated the 1999 tire diversion rate as 72.3 percent, instead of 64.5 percent, as originally reported in the 1999 waste tire annual report. (Staff had conducted a telephone survey among California tire retreaders; resulting data supported retreading statistics provided by TRIB. Data on retreaded tires in the table is from TRIB. Staff has also adjusted other 1999 categories accordingly.)
Figure 1 Estimated Waste Tire Diversion and Disposal, 1999–2000
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Figure 2  Estimated Reusable and Waste Tire Recycling and Disposal, 2000
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Figure 3  Estimated Reusable and Waste Tire Recycling and Disposal, 1990–2000
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II.
Waste Tire Diversion and Marketing Program

Since 1990, the state’s waste tire diversion rate has increased dramatically, climbing from 34 percent to 72.5 percent in 2000. Today, California’s waste tires are used to produce crumb rubber for new products, recycled in rubberized asphalt concrete (RAC), used in civil engineering applications, or combusted as fuel.

The California Tire Recycling Act authorized CIWMB to award grants and loans to businesses and public entities for activities that could expand markets for used tires (Public Resources Code [PRC] section 42872 et seq.). The intent of the act is to encourage the growth of a wide range of uses for waste tires. The act specifically lists several types of projects: polymer treatment, crumb rubber production, retreading, shredding, and the manufacture of such products as artificial reefs, rubber asphalt, playground equipment, crash barriers, erosion control, floor and track surfacing, oil spill recovery, roofing, and other environmentally safe applications. Grants are intended to fund research projects, to encourage business development, and to assist local government in implementing collection, outreach, and public education programs.

PRC section 40507(c)(2)(D) requires CIWMB to report on the comparative costs and benefits of the recycling or conversion processes for waste tires funded pursuant to the California Tire Recycling Act. Because the benefits can extend beyond the present, it is challenging to pinpoint all the benefits the tire recycling act has had on California.

One key benefit is the decrease in disposal of waste tires at landfills over the last decade. By diverting an additional 52.9 million (592,124 tons) of waste tires from California landfills in the last decade, CIWMB has demonstrated that waste tire diversion efforts provided for in the Tire Recycling Act are successful and valuable tools for increasing the lifespan of California landfills. The landfill space saved by the diversion of 52.9 million waste tires would equal 1,843,333 cubic yards and implies a decrease of more than $27.6 million in tipping fees paid to solid waste facilities. Data from CIWMB’s 2000 landfill survey estimates the average disposal cost per cubic yard at $15.02.

The cumulative result of 52.9 million waste tires diverted from California landfills (as mentioned previously) was calculated by adding the number of diverted tires each year and subtracting the 1990 baseline of 17.8 million tires for each year. This was based on an assumption that the disposal of waste tires for 1990 (17.8 million tires) would have remained constant throughout the decade without CIWMB diversion efforts (Table 1).

The number of tires in a cubic yard was estimated at 15 for 1991 and 1992 (in 1993, legislation required whole tires to be altered for disposal in landfills) and approximately 33.75 tires in a cubic yard for the years 1993 through 2000. The number of pounds of waste tires in a cubic yard was estimated at 300 for 1991 and 1992 and 675 for 1993 through 2000.

From the base year of 1990 when 9.2 million waste tires were diverted from disposal, the number of tires diverted from landfill disposal has increased steadily, as shown in Figure 4.

Figure 4
Waste Tire Diversion vs. Disposal, 1990–2000

(numbers given in millions)
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During the early years of the grant program, CIWMB funded diverse and innovative technologies to reach as wide an audience as possible and encourage the greatest number of new technologies. Based on the lessons learned from its early experience and the evaluation of early projects, CIWMB gained a better understanding of the waste tire problem, the range of possible solutions, and the potential results.

One of the lessons learned from the program’s first years is that not one solution, but a range of solutions, is needed to absorb the annual generation of waste tires in California. The solutions include linking remediation and stabilization efforts to end-uses such as combustion in cement kilns and crumb rubber manufacturing, encouraging public-private partnerships, and considering combined grant and loan packages.

In FY 1999/2000, the Board awarded $2.4 million in grants and contracts to 78 businesses and government entities through its waste tire diversion program. Of the total funding, 15 percent ($374,043) was directed to public education outreach and amnesty day programs implemented at the local level to prevent illegal disposal. Schools and local governments received 42 percent ($1,012,918) for the installation of rubber playground mats and track surfacing projects promoting the use of tire-derived crumb rubber. Twelve percent ($299,990) was used to promote the commercialization of emerging technologies for recycling tires. Thirty-one percent of the funds ($755,000) supported RAC projects. One grant ($7,500) supported the purchase of tire-derived green building products.

The remainder of this section provides specific information on the various waste tire diversion grant programs developed by CIWMB. Waste tire recycling grant recipients for FY 1999/2000 are listed in Appendices A, B, C, and D.

Local Government Public Education and Amnesty Day Grants

Public education is one of the most effective ways to achieving source reduction. Educating the general public on the importance of proper tire maintenance and disposal can increase useful tire life and decrease the illegal dumping of discarded tires.

From FY 1992/93 through FY 1998/99, CIWMB has provided more than $757,000 in grant funding to support local amnesty days and public education efforts. During FY 1999/2000, CIWMB awarded $374,043 (Appendix E) for this purpose for a cumulative total of more than $1.13 million.

The Board has awarded a total of 68 grants to local government for amnesty day and public education projects, including 26 grants awarded in FY 1999/2000. With these grants, local governments hold amnesty days for the public to drop off waste tires, clean up small illegal tire piles, establish tire collection networks, purchase tire collection vehicles and equipment, and develop public education materials on proper maintenance and disposal of automobile tires.

Playground and Track Surfacing Grants

From FY 1992/93 through FY 1998/99, the Board awarded 76 grants totaling $1.67 million for playground and track surfacing. Two of these grants were for research and development projects related to appropriate surfacing for playground materials. During FY 1999/2000, the Board awarded 44 grants totaling $1,012,917 for playground and track surfacing grants (Appendix A). Since the inception of the program (FY 1992/93) through FY 1999/2000, 120 grants totaling $2.68 million were awarded. These 120 grants were awarded to school districts and local governments for the purchase of playground mats or track surfacing made from waste tires, and to businesses for the development of surfacing materials.

The Americans with Disabilities Act (ADA) requires playground operators to provide wheelchair access to playgrounds. CIWMB grants have provided assistance to some jurisdictions so they can use products made from California waste tires and also comply with the ADA requirement on accessibility to playgrounds.

Although most of the FY 1999/2000 playgrounds and track surfacing grant installations are still pending, the FY 1996/97 and FY 1997/98 grants resulted in the diversion of 50,000 and 45,000 California waste tires, respectively. Playground and track surfacing grants support not only the surfacing materials made from California waste tires, but also fund preparation and installation of the surfacing.

Technology Commercialization Grants

From FY 1991/92 through FY1998/99, the Board provided grants totaling more than $2.5 million to promote the production of crumb rubber from tires and its use in new products. Products such as railroad-crossing ties, molded roofing shakes, and playground mats have been researched, developed, and brought to market with the assistance of grants from CIWMB. The Board allocated $300,000 for the FY 1999/2000 technology commercialization grant program, resulting in a total of $2.8 million in grant funds awarded from FY 1991/92 through FY 1999/2000.

A requirement for these grants is that the projects use a range of 200,000 to 300,000 waste tires per year (excluding buffings from retread operations). Potential use could range from 1 million to 2 million waste tires per year. Currently, most molded-rubber products made from recycled tire rubber are more costly to make than competing products made from virgin materials. The AB 117 Report recommended that CIWMB continue to modestly fund loans and grants to specific projects and monitor the development of molded-rubber products.

The technology commercialization grant program promotes tire-recycling technologies that will increase the use of tires or tire rubber by a minimum of 250,000 passenger tire equivalents (PTE) annually above current usage. In FY 1999/2000, the Board awarded three grants for a total of $299,990 (Appendix B). The grantees are three major companies in the tire recycling industry. The companies will use the funds to purchase processing equipment that will: increase the use of crumb rubber in a sports flooring product; produce tire chips for civil engineering and tire-derived fuel applications; and custom-sort waste tires for crumb rubber production. These grants will result in an estimated use of 2.7 million waste tires during the grant period.

Rubberized Asphalt Concrete Grants

From FY 1991/92 through FY 1998/99, the Board provided more than $2.7 million to support the use of rubberized asphalt concrete (RAC). During FY 1999/2000, the Board allocated $520,000 to fund the activities of two RAC technology centers and $235,000 for two local-government interagency agreements for RAC projects, for a total of $3.45 million allocated from FY 1991/92 through FY 1999/2000.

In the past, CIWMB has provided testing equipment for the California Department of Transportation (Caltrans), supported testing and demonstration projects, awarded grants for local government application of RAC, conducted workshops and conferences to inform potential users, and funded two technology centers to provide statewide technical assistance in the use of RAC. Current RAC projects use more than 2 million tires per year (excluding buffings from retread operations). Future use of this technology could consume 5 to 6 million tires per year. The AB 117 Report made recommendations to provide for continued support of RAC.
Table 2 shows recent allocations for CIWMB’s rubberized asphalt concrete program.

Table 2
CIWMB-Funded RAC Projects
(All projects currently ongoing)
	Fiscal Years
	Item
	Amount Allocated
	Payments

	1997–2000
	Southern California RAC Technology Center
	
$1,200,000
	
$899,621

	1999–2000
	Northern California RAC Technology Center
	
$
320,000
	
$
35,957



	1999–2000


	City of Avenal RAC Project
	
$
135,000
	

	1999–2000


	City of South Gate RAC Project
	
$
100,000
	


Sources: CIWMB, Los Angeles RAC Technology Center, Caltrans

The Southern California RAC Technology Center has used 725,550 PTEs from 1997 to 2000.  Because the other projects are not yet completed, staff has no data on the number of PTEs used.

Technical Assistance for Civil Engineering Applications of Waste Tires
CIWMB’s waste tire abatement program also enables CIWMB to fund research and development projects for alternative civil engineering uses for waste tires.

During FY 1999/2000, CIWMB expended significant resources promoting the use of shredded tires in various civil engineering applications. Under two environmental services contracts with Dana Humphrey Consulting Engineering, CIWMB has provided education on, and promoted the use of, tire shreds as an alternative to conventional lightweight fill materials in highway construction projects.

These efforts have been focused primarily toward Caltrans, since it is the agency responsible for developing technical standards for highway construction. The efforts have included coordinating meetings with Caltrans design engineers, giving short courses on the use of shredded tires in highway construction, and providing both technical and environmental information to regulatory agencies responsible for the oversight of these projects. As a result, Caltrans has identified several potential highway projects where shredded tires can be used as lightweight fill. The first of these projects is for the construction of an interchange at Dixon Landing on Highway 880 in San Jose. This project is estimated to use 900,000 PTEs and began in May 2001.

CIWMB is also actively pursuing other civil engineering applications for waste tires. CIWMB has developed technical guidance manuals on the reuse of waste tires in landfills. These manuals provide information and technical specifications for the use of tire shreds in leachate and landfill gas collection systems, as well as in the foundation layer for the final cover. CIWMB staff will be working with Dana Humphrey Consulting Engineering to continue research into the spontaneous combustion of tire shred fills to assist in the development of technical standards for civil engineering applications and tire shred monofills. This research would require actual monitoring of pilot and field studies to demonstrate and promote civil engineering applications of waste tires.

Levee Reinforcement Project

In May 1998 the Board awarded the FY 1997/98 $380,000 contract to the University of California, Chico, (College of Engineering, Construction Management Department). The Board augmented the contract with an additional $35,000 in FY 1999/2000 for additional construction work. The construction project consisted of trenching a 1,400-foot section of levee where seepage was reported. The trench was backfilled with a slurry mixture of soil, cement, bentonite, and 450 tons of 2-inch minus tire chips. The mixture forms an underground curtain that seals off leakage along the entire length of the affected section and anchors the levee against the tremendous pressures exerted by river floodwaters.

Although construction is complete, the levee will continue to be monitored under carefully controlled water flow and pressure conditions to evaluate the project’s performance in controlling seepage previously occurring at the site. The report on levee performance is tentatively scheduled for spring 2002.
III.
Waste Tire Permitting, Enforcement, and Hauler Registration Programs

Tire Facility Permitting

Potential fires and vector harborage associated with improperly stored waste tires throughout the state prompted California Legislators to create a regulatory program to ensure the proper storage of waste tires. CIWMB is charged with the task of implementing those tire laws and reducing the threat waste tires pose to public health and safety and the environment. Current laws and regulations require people who store, stockpile, accumulate, or discard waste tires to comply with tire storage and disposal standards and to obtain a waste tire facility permit or exclusion.

Facilities storing fewer than 500 tires are not regulated by the State. Permitted solid waste landfills and transfer stations that receive fewer than 150 tires per day (averaged annually) are not required to obtain a separate permit for tire storage, but are required to meet the storage standards. Used tire dealers that organize their “used tire” inventory as required by law are not required to obtain a permit. Auto dismantlers with fewer than 1,500 waste tires and tire retreaders with fewer than 3,000 waste tires on their property may be eligible for permit exclusions.

Permit exclusions may also be granted if waste tires are stored in fully enclosed, movable containers, such as truck trailers. Cement manufacturers that burn waste tires for fuel can be exempted from waste tire facility permit requirements and are allowed to store up to a 30-day supply of fuel (tires) on their property, provided they meet specific criteria set forth in the tire laws. Minor waste tire facilities (storing more than 500 but fewer than 5,000 waste tires) and major waste tire facilities (storing 5,000 or more waste tires) are required to obtain waste tire facility permits issued by CIWMB.
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Figure 5
Waste Tire (WT) Activity Type

As of December 31, 2000, CIWMB had identified 988 sites statewide storing more than 500 waste tires (the level at which the State must regulate sites). Of these sites, 535 have been “archived,” meaning the sites have been cleaned up, closed, and are no longer receiving waste tires. Figure 5, which reflects site data as of December 31, 2000, graphically displays the diversity of the 626 active waste tire facilities found throughout the state.

As of December 31, 2000, 77 major waste tire facilities had been identified (Figure 6). Of those 77 sites, 14 have obtained major waste tire facility permits, 23 are excluded, 1 is exempt, and 39 are unpermitted.
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Figure 6
Major Waste Tire Facilities

As of December 31, 2000, 376 minor waste tire facilities had been identified (Figure 7). Of these, 55 facilities have minor waste tire facility permits, 207 are excluded, and 112 are unpermitted.
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Minor Waste Tire Facilities

Any numerical representation of the quantity of tire facilities found in the state is a dynamic number. CIWMB actively searches for illegal tire piles. Ongoing efforts include utilizing the California Highway Patrol's (CHP) resources to aerially locate significant tire piles throughout the state. Local enforcement agencies are also working in cooperation with CIWMB to locate and identify tire piles within their respective jurisdictions. Once waste tire piles are discovered, CIWMB uses every resource available to reduce their threat to public health and safety and the environment by cleaning up the tire sites or ensuring that they meet storage standards and are properly permitted.

Tire Enforcement

Since the inception of the waste tire enforcement program in 1994, 785 illegal waste tire sites have been investigated. Of these sites, 576 now comply with CIWMB storage requirements or have had tires removed. Investigations are pending on 209 sites. CIWMB enforcement efforts have resulted in the cleanup of approximately 5.8 million waste tires since 1994. Either the operator or property owner removed these tires as a direct result of CIWMB enforcement action. Using historical cost data from State-funded tire cleanups, staff estimates that CIWMB’s enforcement program has saved $8.7 million in potential State costs to remove tires from illegal sites. In those situations where the operator or the property owner failed to correct conditions found to violate State requirements, CIWMB has initiated further enforcement action. Since 1994, CIWMB has issued the following enforcement actions:

· 360 Cleanup and Abatement Orders

· 154 Administrative Complaints

· 33 Criminal Complaints

In its enforcement efforts, the Board has imposed nearly $1,421,550 in fines against those owners and operators who have failed to comply with tire program requirements.

Hauler Registration
State law requires every person who transports 10 or more waste tires to hold a valid tire hauler registration. Prior to obtaining registration, a prospective hauler must post a $10,000 bond. The law also requires compliance with the provisions of the waste tire hauler manifest system. Registered tire haulers must register annually with CIWMB, possess manifests during transport of waste tires, transport tires only to authorized facilities, and return the completed manifest to the generator of the waste tires, if requested. State law requires persons receiving tires from unregistered haulers to report the hauler to CIWMB, providing the name, address, and license plate number of the unregistered hauler. The hauler program consists of two separate components: registration and enforcement.

Hauler Program Summary––2000
In 2000, there were 827 waste tire haulers registered in California. The number of vehicles registered to these companies was 8,944. All registrations expire at the end of each calendar year. During the last quarter of the calendar year, staff sends renewal packages to registered haulers so they can renew their registrations in a timely manner. The number of registrations varies. As enforcement agencies conduct more enforcement, the number of haulers requiring registration increases.

The law allows exemptions from waste tire hauler registration under certain circumstances. Some of the exemptions are intended for common carriers as long as the transportation of tires is done as back-haul. Regulations also require that in order to qualify for the common carrier exemption, the income derived from the transportation of tires must be less than 10 percent of the annual income of the common carrier. To qualify for an exemption, the hauler must submit a request in writing to the CIWMB. Staff then determines if the carrier qualifies for the exemption. For 2000, staff issued nine exemptions to common carriers.

Table 3
Tire Hauler Program Outcomes, 2000

	
	Number

	Haulers Registered
	
827

	Vehicles Registered
	
8,944

	Cancellations (Nonrenewals)
	
160

	Complaints
	
92

	Administrative Actions
	
60


Waste Tire Enforcement Grants

Since it began in 1996, the waste tire enforcement grant program has awarded more than $1.37 million in grants to 24 different jurisdictions. The program provides cities, counties, and local enforcement agencies with up to $100,000 per grant to monitor and take appropriate enforcement actions against persons stockpiling waste tires without a valid waste tire facility permit. Historically, these grants have provided short-term, one-time funding for inspection, compliance, and surveillance activities.

In the FY 1999/2000 grant cycle, the Board awarded eight waste tire enforcement grants totaling $499,645 to local governments for activities described in Appendix D. Grants expire and final reports are due in April 2002.

California Highway Patrol Contract

During FY 1999/2000, CIWMB continued the CHP aerial surveillance program. CHP has provided aerial photographs to CIWMB, enabling staff to identify 279 locations believed to be storing waste tires. Staff has investigated 103 of these waste tire piles, resulting in the following enforcement actions: letters of violations, cleanup and abatement orders, and administrative complaints. Information concerning these piles, including aerial photographs, is contained in the CHP database designed by CIWMB.

Recalled Firestone Tires
In August 2000, Bridgestone-Firestone, Inc. started a recall of approximately 6.5 million defective tires throughout the country due to an investigation by the National Highway Traffic Safety Administration. These recalled tires were collected at many of the larger permitted waste tire facilities that may have been under contract by Bridgestone-Firestone, Inc. The extra volume of tires was handled satisfactorily. No permitted waste tire facilities exceeded their permitted capacity. Initially, Bridgestone-Firestone, Inc. had collected more than 65,000 of these recalled tires in one warehouse. In addition, the company obtained an “enclosed moveable container exclusion” for the staggered collection of the remaining tires. Near the end of 2000, Bridgestone-Firestone, Inc. reported that approximately 250,000 tires were recalled in California, and it was anticipated that 850,000 tires would eventually be recalled.
IV.
Waste Tire Remediation and Engineering Technical Services Program

The waste tire remediation and engineering technical services program is responsible for implementing and overseeing programs on waste tire stabilization and abatement, waste tire cleanup grants, and technical assistance for civil engineering applications of waste tires.

Waste Tire Stabilization and Abatement Contracts

CIWMB utilizes contractors to remediate illegal waste tire sites. The contract used in 2000 was with NORCAL Engineering and Construction Services (located in San Bernardino, California), and was originally awarded for $2.5 million. The total funding for this contract, which expired on November 17, 2000, was $3,249,371. The current contract, funded at $2,351,000, is awarded to SUKUT Construction, Inc. and will expire on May 31, 2002.

Since 1995, CIWMB has removed more than 13.1 million waste tires from 50 sites at an average removal cost of $0.66 per tire, for a total cost of nearly $8.6 million. Of the 13.1 million waste tires removed since 1995, 77 percent went to a productive end use and 23 percent were disposed of in landfills. The removal cost per tire varies greatly among sites; generally, the more tires removed from a single site, the lower the cleanup cost-per-tire, as detailed in the table below.

Table 4
Average Cost Per Tire for Abatement, Based on Project Size

	Number of tires remediated
	Average cost per tire

	1 million and up
	
$0.48

	100,000 to 1 million
	
$1.13

	50,000 to 100,000
	
$1.14

	10,000 to 50,000
	
$1.29

	1,500 to 10,000
	
$2.19


Table 5
Annual Cost Per Tire for Remediation, 1995–2000

	Year
	No. of Sites
	Remediation Cost
	Total No. of Tires Removed
	Avg. Cost Per Tire Per Year

	1995
	
6
	
$
870,832
	
2,154,400
	
$0.40

	1996
	
6
	
$
389,487
	
411,436
	
$0.95

	1997
	
9
	
$
1,367,760
	
2,832,916
	
$0.48

	1998
	
8
	
$
2,726,196
	
4,488,325
	
$0.61

	1999
	
15
	
$
1,568,905
	
1,334,500
	
$1.18

	2000
	
6
	
$
1,690,505
	
1,920,500
	
$0.88

	Totals
	
50
	
$8,613,685
	
13,142,077
	
$0.66


Source: CIWMB

Waste Tire Fires

In 1998 and 1999, California experienced two major fires at large tire piles. Progress was made in 2000 on the Filbin waste tire pile near Westley. In January 2000, CIWMB approved the remediation of the approximately 2 million remaining unburned tires at the Filbin pile. This remedial action was completed in October 2000, thus reducing the potential fire hazard. In addition, all the contaminated sediments were removed from the on-site storm water retention ponds that will minimize the potential for water quality impacts.

The site characterization will begin at this site in summer of 2001. Based on that site characterization, CIWMB will then implement measures to remediate the Royster waste tire pile (Tracy, California) over the next three years. 

Appendix A

Tire Recycling Grant Recipients FY 1999/2000: Playground Cover Mats and Track Surfacing

	Grantee
	Project
	No. of Tires Used*
	Amount Awarded

	Jacoby Creek School District
	Resurface all-weather track.
	1,083
	$25,000

	Pico Rivera
	Renovating a 50-plus-year-old park.
	4,167
	$25,000

	Placentia
	Install pour-in-place tire playground covering at 4 parks.
	833
	$25,000

	Greater Vallejo Recreation District
	Install pour-in-place resilient surfacing in 2 play areas.
	70
	$25,000

	Albany
	Renovate 2 park play areas.
	1,333
	$25,000

	Windsor
	Pour-in-place matting for 3 parks.
	1,787
	$25,000

	Sierra-Plumas Joint Unified School District
	Installing pour-in-place tires playground covering.
	1,250
	$25,000

	Conejo Recreation and Park District
	Rehabilitate a park play area by providing rubber matting.
	1,733
	$25,000

	Albany Unified School District
	Install rubber tile safety mats.
	1,271
	$24,657

	California City
	Install cushion-deck in 3 parks.
	1,333
	$25,000

	Santa Ana
	Install rubber surfacing in 3 park playgrounds.
	250
	$25,000

	Julian High School
	Resurface all-weather track.
	6,187
	$25,000

	Suisun City
	Install pour-in-place playground covering in 3 play lots.
	6,963
	$25,000

	Bell
	Install Pour-in-place surfacing.
	2,256
	$25,000

	Poway
	Install a recycled tire product at two mini-parks and play areas.
	991
	$25,000

	San Francisco Recreation and Park Department
	Renovate a park with rubberized surfacing.
	833
	$25,000

	Pleasanton
	Rehabilitate a park play area by installing pour-in-place surfacing.
	5,250
	$25,000

	Santa Cruz
	Install recycled rubber resilient surfacing.
	956
	$25,000

	Huntington Beach
	Install rubber surfacing in 3 park playgrounds.
	1,333
	$19,640

	Ojai Unified School District
	Install an all-weather track.
	4,167
	$25,000

	Freshwater School District 
	Install recycled tire matting.
	542
	$  4,000

	Santa Rosa
	Install rubber safety surfacing.
	708
	$19,213

	Manhattan Beach Unified School District
	Install pour-in-place rubber mats.
	1,803
	$25,000

	Whittier
	Install pour-in-place rubber mats.
	1,333
	$25,000

	Palm Springs
	Install rubber safety surfacing at 3 play structures.
	1,680
	$25,000

	San Diego
	Upgrade children’s playground.
	1,167
	$13,000

	Azusa
	Install pour-in-place rubber safety mats at 5 parks.
	1,072
	$23,808

	Liberty High School
	Install an all-weather track.
	7,333
	$25,000

	Laguna Hills
	Install pour-in-place rubber mats for a playground.
	600
	$20,000

	San Luis Obispo County Integrated Waste Management Authority
	Install rubber playground cover surfacing at museum playground.
	683
	$12,744

	Wasco Union High School District 
	Resurface all-weather track.
	708
	$25,000

	Monterey Peninsula Unified School District 
	Install pour-in-place at an existing play area.
	511
	$20,093

	Modesto
	Install pour-in-place at a playground.
	969
	$25,000

	McCloud Community Services District
	Renovate and relocate park playground.
	2,813
	$21,500

	Los Angeles County
	Install rubber footpath, exercise matting, and tree rings.
	2,683
	$25,000

	Housing Authority of the City of Alameda
	Replace woodchips with a recycled tire material.
	2,930
	$25,000

	Paramount
	Install rubber surfacing at playground and walkways.
	438
	$25,000

	Hanford Joint Union School District
	Resurface all-weather track.
	3,292
	$25,000

	Stockton
	Install rubber surfacing.
	122
	$  9,263

	Commerce
	Install pour-in-place matting.
	3,123
	$25,000

	Oxnard School District
	Install rubber surfacing.
	3,170
	$25,000

	Soulsbyville School District
	Resurface all-weather track.
	2,420
	$25,000

	Long Beach Unified School District
	Install rubberized mat surfacing.
	3,750
	$25,000

	City and County of San Francisco Comm. Development
	Install 3 playgrounds with rubber safety surfacing.
	1,667
	
25,000

	Totals for 44 Grants
	90,263
	$1,012,918


*Based on 12 lb of rubber per passenger tire equivalent (PTE).
Appendix B

Tire Recycling Grant Recipients, FY 1999/2000: Tire Products Promotion and Processing
	Grantee
	Project
	Amount Awarded 

	Lakin Tire West, Inc.
	To develop an innovative “Custom Feedstock Sortation System” to separate waste tires for processing by end users that require specific strict quality control standards.
	
$
99,990

	U.S. Rubber Recycling, Inc.
	To purchase manufacturing equipment to capitalize on an existing market for “continuous run” resilient surfacing.
	
$
100,000

	Waste Recovery West, Inc.
	To purchase, construct, and install a tire shred size reduction system as a supplement to their current Livermore process site.
	
$
100,000

	Total for 3 Grants
	
$
299,990


Appendix C

Tire Recycling Grant Recipients, FY 1999/2000:
Tire-Derived Green-Building Product Procurement

	Grantee
	Project
	Amount Awarded

	Glenn County
	To replace existing anti-fatigue mats in Orlando High School’s weight room with waste tire-derived mats.
	
$
7,541

	Total
	
$
7,541


Appendix D

Tire Recycling Grant Recipients, FY 1999/2000: 
LEA Waste Tire Enforcement
	Grantee
	Project
	Amount Awarded

	Butte County
	Inspection and enforcement at more than 100 waste tire facilities, dealers, and illegal sites.
	
$
79,247

	Imperial County
	Inspect and survey tire dealers, auto dismantlers, and illegal waste tire sites.
	
$
15,991

	Los Angeles County
	Inspection and enforcement at 1,600 waste tire generators.
	
$
100,000

	City of Pittsburg
	Inspection and enforcement at 13 tire dealers and auto dismantlers.
	
$
54,061

	City of San Bernardino
	Inspection and enforcement at 96 tire dealers, auto dismantlers, and 14 waste tire facilities.
	
$
21,990

	City of San Diego
	Inspection and enforcement at a minimum of 500 tire generators.
	
$
97,416

	Tulare County
	Inspection and enforcement at 9 waste tire facilities and 106 tire dealers.
	
$
100,000

	Yuba County
	Inspect and survey three waste tire facilities, 38 tires dealers, and 14 auto dismantlers.
	
$
30,940

	Total for 8 Grants
	
$
499,645


Appendix E

Tire Cleanup Grant Program Recipients, FY 1999/2000: 
Tire Amnesty Day and Public Education

	Grantee
	Project
	Amount Awarded 

	Alpine County
	To hold three tire amnesty day events and develop educational materials and media ads.
	
$
7,302

	Calaveras County
	Implement a curbside collection event, expand amnesty events, and promote these events.
	
$
20,000

	Castro Valley Sanitary District
	Conduct the 3rd Annual Tire Amnesty Day.
	
$
3,661

	El Dorado County
	A public education campaign including brochures on tire care and amnesty day events.
	
$
20,000

	City of Fresno
	Develop an amnesty day and educational programs to reduce the incidents of illegal dumping.
	
$
8,196

	Glenn County
	Develop a waste tire public education and amnesty program.
	
$
19,961

	Inyo County
	Hold annual tire amnesty day events and develop educational materials and media ads.
	
$
12,748

	City of Lompoc
	Conduct quarterly waste tire cleanup days for residents and develop public education.
	
$
17,202

	Los Angeles County
	Conduct a waste tire amnesty day event at three separate locations in Antelope Valley.
	
$
17,320

	Mariposa County
	Develop a waste tire public education and amnesty program.
	
$
19,885

	Mendocino Solid Waste Management Authority
	Conduct tire amnesty collections and public education.
	
$12,426

	City of Modesto
	Conduct six waste tire amnesty events promoted with newspaper ads and fliers.
	
$
14,748

	Novato Sanitary District
	Conduct two tire amnesty events.
	
$
6,000

	Placer County Resource Conservation District
	To hold a media blitz waste tire cleanup and amnesty day.
	
$
16,736

	 Plumas County
	To hold a tire amnesty day event and develop educational materials and media ads.
	
$
16,756

	Regional Waste Management Authority
	Continue public education and waste tire amnesty program to clean up remaining tire piles.
	
$
19,997

	City of Rialto
	Expand existing tire drop-off program by adding public education.
	
$
6,140

	City of Sacramento
	Organize an amnesty day event and clean illegally dumped tires from vacant lots. 
	
$
6,900

	Salinas Valley Solid Waste Authority
	Conduct one week events to collect stored or improperly disposed tires from cities.
	
$
20,000

	San Diego County
	Create and publish a tire care and recycling guide and conduct five tire amnesty days.
	
$
15,084

	Shasta county
	Conduct two waste tire amnesty day events and increase public awareness of proper disposal.
	
$
10,000

	Siskiyou County
	Develop a waste tire public education and amnesty program.
	
$
20,000

	Tehama County
	Hold tire amnesty day events and develop educational materials and media ads.
	
$
19,938

	Trinity County
	Co-sponsor 12 tire amnesty days and distribute flyers on proper tire usage and recycling.
	
$
3,043

	City of Watsonville
	Implement an amnesty program.
	
$
20,000

	City of Whittier
	Conduct two waste tire amnesty day events and distribute educational materials.
	
$
20,000

	Total for 26 Grants
	
$
374,043


Appendix F

Tire Cleanup Grant Program Recipients, FY 1999/2000:
Local Government Agencies
	Grantee
	Project
	No. of Tires Removed
	Amount Awarded

	City of Gonzales
	To clean up approximately 20,000 tires located at King Towing Short Road.
	20,000
	
$
40,000

	City of Modesto
	Collect waste tires in streets and alleys throughout the city and enforce abatement procedures.
	4,500
	
$
17,150

	City of Hesperia Fire Protection
	Removal of individual and mass abandoned tires from the northern half of the city.
	6,000
	
$
43,162

	Sierra County
	Proposing to remove approximately 2,400 large tires at the Loyalton Landfill.
	2,400
	
$
15,364

	Monterey County
	Removal of approximately 3,000 illegally dumped tires and provision of fencing to prevent future dumping.
	3,000
	
$
22,450

	Soboba Tribe of Mission Indians
	Proposing to clean up waste tire piles on the Soboba Reservation.
	145,000
	
$
415,859

	Total for 6 Grants
	180,900
	
$
553,985
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� Referred to in this document as the “AB 117 Report”


� In actuality, more tire rubber is used for RAC or crumb rubber products than this figure represents.  However, the extra rubber used is tire buffings from tire retread operations.  These tires are already accounted for in the retreaded tire category.
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Figure 2    Estimated Reusable and Waste Tire Recycling and Disposal, 2000
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Figure 2    Estimated Reusable and Waste Tire Recycling and Disposal 2000
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Figure 4    Waste Tire Activity Type
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Figure 5    Major Wast Tire Facilities
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In 1990, 17.8 million tires were disposed in landfills.

In 2000, only 8.7 million waste tires were disposed in landfills.
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		Waste Tires Total Diversion - Baseline 1990 Data = Total of Waste Tires Diverted From the Waste Stream in the Last Decade

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Waste Tire Diversion		0		1		1.4		2.9		7		5.9		3.1		4.6		8.7		9.2		9.1		52.9

		1990 Baseline Data		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8

		Waste Tire Disposal		17.8		16.8		16.4		14.9		10.8		11.9		14.7		13.2		9.1		8.6		8.7

		Cubic yards saved 91 and 92		160,000

		Cubic yards saved 93 - 2000		1,683,333

		Total		1,843,333

		91-92 160,000x300 lbs\2000=		24,000 tons

		93-200 1,683,333x675lbs\2000=		568,124 tons

				592,124 tons

		Due to larger tires in California's waste stream: staff estimates that it would be more correct to use 80 tires per ton .																										17.8

		U.S. EPA rule of thumb (per Site Markets for Scrap Tires Oct. 1991 (EPA/530-SW-90-074A) 100 tires per ton of shreds.																										16.8

		Average cost/cubic yrd for a landfill is $15.02																										16.4

		Using data from the Guidance Manual on Alternative Daily Cover at Municipal Solid Waste Landfills - Oct. 97:  Staff calculated (Nate) that there are 675 lbs in a cubic yard (27 ft x 25 lbs of shred).																										14.9

																												10.8

																												11.9

																												14.7

																												13.2

																												9.1

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

		Total Disposal Rate		17.8		16.8		16.4		14.9		10.8		11.9		14.7		13.2		9.1		8.6		8.7

		Total Waste Tire Diversion		0		1		1.4		2.9		7		5.9		3.1		4.6		8.7		9.2		9.1

		1990 Baseline Diversion data		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8		17.8

		Waste Tire Diversion		17.8		16.8		16.4		14.9		10.8		11.9		14.7		13.2		9.1		8.6		8.7



&C&"Arial,Bold"&14Comparative Costs and Benefits Calculations

$15 per 1 yd3 :
1,843,333 x $15.02 = $27,686,861 or about $27.7 million.
Per the CIWMB 2000 Landfill Survey: The weighted average cost is $15.02 per cubic yard.

50.5 million tires diverted 93-2000. 675 lbs in a cubic yard (27 ft x approximately 25 lbs of shreds per cubic ft=675 lbs) each tire weighs about 20 lbs and there are about 33.75 tires  per cubic yard (20 lbs x 33.75 = 675).  Each PTE is estimated at 20 lbs.  675 lbs x 1,683,333 cubic yards = 1,136,249,775 lbs or 568,124 tons.   
Per: Shredded Tires as Alternative Daily Cover at Municipal Solid Waste Landfills
Date Published: Oct. `97
Publication Type: Guidance manual
Loosely dumped tire shreds typically exhibit dry density between 21 and 31 lb/ft3 (3.3 to 4.8 kN/m3), whereas compacted material typically exhibit dry densities between 38 and 43 lb/ft3 (5.9 to 6.7 kN/m3) [Humphrey, 1997].  For comparison, the compacted dry unit weight of soils typically ranges between 100 and 125 lb/ft3 (15.6 and 19.5 kN/m3), thus about 60% less than the dry unit weight for soil.

Note: for the years
93 through 2000 the Total would be 50.5 million tires

2.4 million diverted in 91 and 92  divided by 15 tires per cubic yard.
Because the law didn't require tires to be altered until 1993 for disposal in  landfills this calculation includes less tires per cubic yard than for following years.  Each PTE is estimated at 20 lbs. (15 x 20lbs = 300 lbs per cubic yard) x 160,000 = 48 million lbs or 24,000 tons.
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17.8 million waste tires disposed in landfills in 1990 (Baseline).

In 2000, only 8.7 million waste tires  disposed in landfills.
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Figure 6    Minor Waste Tire Facilities
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