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About the
Rubber Manufacturers Association

The Rubber Manufacturers Association (RMA) isthe national trade association in the
U.S. for the rubber products manufacturing industry representing nearly 100 companies
that manufacture various rubber products. These member companies include every major
domestic tire manufacturer including: Bridgestone Americas Holding, Inc., Continental
Tire N.A.; Cooper Tire & Rubber Company; The Goodyear Tire and Rubber Company;
Michelin North America, Inc.; Pirelli Tire North America; Toyo Tire North America, Inc.
and Y okohama Tire Corporation.

In 1989, the RMA member tire manufacturers created the Scrap Tire Management
Council (STMC), a non-profit advocacy organization that operated as part of RMA. In
October 2001, RMA realigned management of its activities. Today, RMA scrap tire-
related activities are directed by the RMA Scrap Tire Committee, comprised of
representatives of the seven major tire manufacturers and managed by the RMA
Environment and Resource Recovery Department.

The RMA Scrap Tire Committee provides policy direction and guidance for RMA
activities regarding scrap tire management. The Committee’ s mission is to promote the
environmentally and economically sound management and use of scrap tires. The
Committee’' s strategic goals are to promote the elimination of all scrap tire piles; promote
sound management of all annually-generated scrap tires; seek public awareness of scrap
tire management successes, and advocate for alegislative and regulatory environment
that is conducive and supportive of its mission.

Thetire industry is sensitive to the need to assist in promoting environmentally and
economically sound end-of-life management, reutilization and disposal practicesfor its
products. Theindustry continues to promote the development of appropriate markets for
scrap tires, provide technical and policy information regarding several areas of scrap tire
management, host national, international and regional scrap tire conferences for state and
federal regulators and advocate for sound state programs to address scrap tire issues.
RMA does not represent nor have any vested interest in the processing of scrap tiresor in
any product derived from scrap tires. RMA promotes the concept that scrap tiresare a
resource that can be used in awide array of applications.
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Executive Summary

Thisreport isthe eighth in a series of
biennial reports analyzing the state scrap
tire management in the United States.
Since the report’ s inception, scrap tire
market, generation and stockpile data
were provided in “millions of tires.” This
report continues to provide these datain
“millions of tires.” This edition of the
report, however, provides a new feature
aswell. Dataare also provided by
“weight,” in thousands of tons.

Market Overview

In 2005, nearly seven-eighths of the scrap
tiresin the U.S. were consumed in end-
use markets. The total number of scrap
tires consumed in end-use marketsin the
U.S. reached approximately 259 million
tires. RMA estimates that about 299
million tires were generated inthe U.S. in
2005. This represents nearly an 8-fold
increase in the percentage scrap tires
going into markets annually since 1990.
By weight, RMA reports that 82 percent
of scrap tires were consumed by end use
markets.

Scrap tires were consumed by a variety of
scrap tire markets, including tire-derived
fuel, civil engineering and ground rubber
applications. Other smaller markets and
legal landfilling consume to remaining
annually-generated tires.

Tire-Derived Fuel (TDF)

In this application, scrap tires are used as
a cleaner and more economical
alternative to coal asfuel in cement kilns,
pulp and paper mills and industrial and
utility boilers. TDF accounted for about
155 million scrap tiresinthe U.S. in

2005, or about 52 percent of the total
scrap tires generated. Dueto increasing
fuel prices and improvementsin the
quality and reliable delivery of TDF, this
market is anticipated to experience
continued growth in the next two years.

Civil Engineering

The civil engineering market consumed
over 49 million tiresin 2005, about 16
percent of the total tires to market and
consisted of tire shreds used in road and
landfill construction, septic tank leach
fields and other construction applications.
Tires add beneficial propertiesin these
applications, such as vibration and sound
control, lightweight fill to prevent erosion
and landslides and facilitate drainage in
leachate systems. This market
experienced a slight decrease since 2003,
due to competition with TDF markets.

Ground Rubber Applications

This market consumed nearly 38 million
tiresin 2005, or about 12 percent of the
scrap tires generated. Ground rubber
applications include new rubber products,
playground and other sports surfacing and
rubber-modified asphalt. The sports
surfacing market was the most dynamic
segment in the ground rubber market
during this period. Thismarket is
illustrated on the cover of this report,
shown on a school running track. The
asphalt market uses ground rubber to
modify the asphalt binder used in road
paving, resulting in more durable roads.
The ground rubber market is expected to
experience modest growth in the next two
years.
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Stockpile Abatement

At the end of 2005, 188 million scrap
tires remained in stockpilesin the United
States, areduction of about 81 percent
since 1990. RMA creditsthis progressto
state efforts to abate stockpiled tires,
develop sustainable scrap tire markets
and enforce existing scrap tire laws and
regulations. The remaining stockpiles are
concentrated in seven states: Colorado,
New Y ork, Texas, Connecticut, Alabama,
Michigan and Pennsylvania. These states
contain 85 percent of the scrap tires
remaining in stockpiles. Of these states,
Alabama and New Y ork have ongoing
abatement programs, while Texas has
recently completed an abatement effort.
RMA continues to work with legislators
and regulators in these states to develop
and implement effective scrap tire
programs to address these stockpiles.

State Performance

For thefirst time, RMA has evaluated
state scrap tire management performance
and created two ranking categories:
performance and improvement. Inthe
performance category, South Carolina,
Maine and North Carolinawere the top
three states in 2005. These states have
robust scrap tire markets and few, if any,
remaining scrap tiresin stockpiles. The
three most improved states since 2003 are
Texas, Alabama and Ohio.

RMA recognizes these three states for
increases in the scrap tires going into end-
use markets and for significant progress
in stockpile abatement. While scrap tire
stockpiles continue to pose challengesin
these states, significant progress was
achieved in 2004 and 2005. Additionally,
Alabama recently initiated abatement
projects in 2006.

Regional Markets

Scrap tire markets remain regional in
nature. In thisreport, RMA analyzed
regional scrap tire management and
market trends by U.S. EPA Region.
Scrap tire markets remain strong in the
mid Atlantic and Southeast, fueled by
expanding TDF markets. Several pockets
of stable and strong markets exist in the
middle of the country. In the western half
of the country, markets are challenged by
geography and population — large
expanses of land separate population
centers, thus complicating transportation
of scrap tiresto available potential
markets. Although some areas with

devel oped markets do exist in the West,
transportation costs serve as alimiting
factor in market growth in this region.

Outlook

Scrap tire management in the U.S. has
made considerable progress since 1990,
when the RMA began to address the
issue. In 2005, more scrap tires were
consumed in markets than ever before,
thus avoiding landfills and stockpiles.

The three major markets for scrap tiresin
the U.S. — TDF, civil engineering and
ground rubber applications — are expected
to expand in the 2006 — 2007 timeframe.

Scrap tires in stockpiles have been
reduced by over 81 percent since 1990.
However, challengesremain. Severa
states till lack effective scrap tire
programs. Some states with
comprehensive programs are facing the
loss of scrap tire funds, due to tight
budget times. RMA will continueto
work toward expanding markets and
achieving effective regulatory programs
in realization of its commitment to shared
responsibility.
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Introduction

This edition of the Report on the U.S.
Scrap Tire Markets is the eighth biennial
report on scrap tire markets researched
and published by or on behalf of the
RMA as part of thetire industry’s
continued commitment to the concept of
shared responsibility for the disposition
of its products.

Thisreport presents U.S. scrap tire
market data for 2005, analyzes the
various U.S. scrap tire markets, discusses
the history and current trendsin U.S.
scrap tire management and presents data
quantifying the number of scrap tiresin
stockpilesinthe U.S. RMA is
recognized by stakeholders for its
expertise and leadership in the scrap tire
management field.

Thisreport is the most comprehensive
compilation of U.S. scrap tire
management information available. The
data presented in thisreport are a
culmination of questionnaires completed
by state scrap tire regulators and
extensive phone interviews with scrap
tire processors and othersinvolved in
scrap tire management activities.

Sources of Scrap Tires

This report addresses the two
components of scrap tire management —
the disposition of annually-generated
scrap tires and scrap tiresin legacy

stockpiles. These components pose
distinct challenges and opportunities.
Therefore, this report addresses them

separately.

A broad array of market opportunitiesis
available for annually-generated tires,
since these tirestypically arerelatively
clean. Furthermore, the fees paid by
consumers and retailers for disposal of
these tires are available to fund proper
processing. Annually-generated tires
can be properly absorbed into the
marketplace more readily than
stockpiled tires in most regions.

On the other hand, tires abated from
stockpiles can be dirty and difficult to
process. If disposal fee was collected at
the time a scrap tire was stockpiled, the
money usually has long since been
gpent. Accordingly, state funds often
are necessary to abate stockpiles. Some
markets are available for stockpiled tires,
primarily some TDF and civil
engineering applications. However,
other markets are often precluded by the
condition of stockpiled tires.

Data Collection

The information provided in this report
is based on severa data collection
efforts. In coordination with the U.S.
EPA Resource Conservation Challenge
(RCC) Tire Workgroup, an initiative
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focusing on scrap tire issues (discussed
in more detail in Chapter 11 of this
report), RMA developed and sent a
guestionnaire to all state scrap tire
regulators. Responsesto this
guestionnaire provided the basis for the
market and stockpile inventory data and
analyses contained in this report.

For the first time, RMA made this
guestionnaire available to be completed
on-linein an interactive format. RCC
Scrap Tire Subcommittee members
contacted fellow state regulators to offer
assistance to states completing the
guestionnaire.

Additionally, RMA staff conducted an
extensive telephone survey with industry
sources, including scrap tire processors
and end-users, to verify and in some
cases augment the data supplied through
the questionnaire. Particularly, in the
case of tire-derived fuel markets (TDF),
information collected through the phone
survey was used to supply data regarding
tires from one state used for TDF in
another state. These datawere not fully
reflected in questionnaire responses.

The phone survey also was used to gain
insight into certain aspects of the market
dynamics and trends affecting scrap tire
markets.

Scrap Tire Metrics

Within the scrap tire industry there has
been a continuing discussion concerning
the method of accounting for scrap tires.
Since itsinception, this report has
contained scrap tire generation and
market data expressed in terms of units
the number of scrap tires generated and
consumed by markets, regardless of size
or weight. This methodology was
consistent with the first substantial
report on scrap tire management

completed by the U.S. Environmental
Protection Agency (EPA) in 1990.

However, some governments (states,
regions and countries) collect and report
scrap tire datain terms of total weight,
rather than in units. Aswell, some other
tire industry organizations that report
scrap tire data do so in terms of weights.
Additionally, the RCC Tire Workgroup
has recommended that RMA data either
be collected or converted to aweight
basis.

The RMA Scrap Tire Committee
reviewed all of the issues associated with
starting to collect and report scrap tire
datain terms of weights. The
Committee agreed that RMA should
collect scrap tire market data from states
in terms of both weights and units for
thisreport. The scope of thisreport is
limited to those tires DOT-certified for
on-road use.

It isimportant to note that the 2005 data
using a weight-based approach may not
be comparable to the previous data
collected based on units. In thisreport,
RMA limits the impact of this by
reporting the data in terms of units as
well, which also will facilitate public
communication efforts.

Comparisons to data from previous years
are made only in terms of units. Inthe
interest of greater consistency and
precision of data, however, the change to
weight-basis accounting is necessary.
Reporting in terms of weight also will
facilitate greater consistency between
RMA datafor the U.S. and scrap tire
data available for other geographic
regions.

RMA appreciates the work of the RCC
Tire Work Group Goals Subcommittee
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inthisarea. Thisgroup endorsed
RMA'’s approach in thisreport. As
previously mentioned, this report
presents data by both weight (1,000s of
tons) and units (millions of tires).

There are four reasons for dual data
reporting. First, the data on scrap tire
generation that was collected was
reported in tire units. Second, in order to
be able to compare the progress of the
marketplace all historical data would
have to be trandlated into weight, a
difficult exercise at best. Having current
and future data in both weight and units
allows for a historical comparison.
Third, it would most likely cause
significant confusion if this report
suddenly described al resultsin terms of
weight only. Finally, the changein
accounting systems could
inappropriately characterize market
trendsif no transitional benchmarking
between the two systems were provided.

Developing a Weight-
Based Approach

In order to begin publishing scrap tire
market and information statisticsin
terms of total weight (*thousands of
tons’ isthe metric used in this report),
RMA needed to calculate an average
weight across all scrap tire categories.
Due to the difficulty in obtaining broad,
representative weight information across
the U.S. new tire market, RMA chose
instead to collect information from
various scrap tire processors throughout
the country.

RMA surveyed six scrap tire processors
to determine average scrap tire weights
for two broad classes of scrap tires: light
duty tires (including passenger and light
truck categories) and commercial tires
(including medium, wide base and heavy

truck and bustires). For the light duty
category, the average scrap tire weight is
22.5 pounds. This number serves asthe
revised passenger tire equivalent
(“PTE”) value, described in greater
detail later in this chapter. For the
commercial tire class, the average
reported scrap tire weight is 110 pounds.

RMA used these two valuesto calculate
an average tire weight across all classes
of tires certified for on-road use by the
U.S. Department of Transportation.

Table 1: Average Scrap Tire Weight
Calculations for U.S. Market.

Tire Class Millions Market Weight
of Tires Percent (Ibs)

Light Duty 264.2 88.20% 22.5

Tires

Passenger tire 202.3 67.53%

replacements”

Light truck tire 36.0 12.02%

replacements’

Tires from 25.9 8.65%

scrapped Cars®

Commercial 35.3 11.80% 110

Tires

Medium, wide 17.8 5.94%

base, heavy truck
replacement tires®

Tires from 17.6 5.86%

scrapped trucks

and buses?

Total 299.6 100.0% 32.8

scrapped tires

1 .
2005 RMA Tire Industry Facts, Factbook 2006. Industry total
replacement tire shipments.

2 Ward's Motor Vehicle Facts and Figures, 2006. Includes the
number of vehicles removed from service in the car/light truck,
truck and bus categories in 2005. Assumes 4 tires scrapped
from light duty vehicles and 5 tires scrapped from trucks and
buses.

Asillustrated in Table 1, the average tire
weight in the United States across all on-
road tire categories and classesis 32.8
pounds. Due to precision limitations
inherent in these calculations, RMA then
rounded this number to the nearest
whole number for purposes of
converting data provided in terms of
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“millions of scrap tires’ to weights.
Consequently, in every instance where a
conversion from units to weights was
necessary, 33 pounds was used to
represent the average weight of a scrap
tire.

Revised Passenger Tire
Equivalent (PTE) Value

The “passenger tire equivalent” or
“PTE” has become avaluable tool used
to estimate scrap tire weights and
volumes for avariety of purposes,
including assessing scrap tire stockpiles
and scrap tires used in market
applications. Historically, the scrap tire
community, including industry and
regulators, has used an average scrap tire
weight of 20 pounds to represent one
PTE. Thisstandard for PTE isno longer
valid, sincetire sizes are trending larger.

In order to revise the PTE to reflect
current tire sizes, RMA staff contacted
six of the largest scrap tire processorsin
the U.S. RMA obtained average tire
weights for the scrap passenger and light
truck tires received by each company
within alimited period of time. RMA
found that the average scrap weight for
passenger and light truck tiresisfairly
consistent throughout the country. The
average tire weight for passenger and
light truck tiresin this study was 22.5
pounds. RMA recommends that this
new value be used as the revised
standard PTE valuein the United States.

Characterizing the Data

States provided datato RMA in avariety
of formats — number (millions) of tires,

PTEs and weights. States were asked to
specify which format represented the
data provided. Many states reported in
inconsistent formats across the various
reporting categories — annual scrap tire
generation, stockpiled tires and tires to
the various markets. By necessity, RMA
developed conversion equations in order
to present the datain “millions of tires’
(units) and “thousands of tons”
(weights). Table 2 showsthe
distribution of dataformats RMA
received across the various data
collection categories.

Table 2: Characterization of State Data —
Number of States Using Various Units to

Report Data.
Data Category  Millions PTEs Weight
of Tires

Generation 35 12 3
TDF 20 6 16
Civil Engineering 10 3 11
Ground Rubber 13 2 11
Agricultural 5 0 3
Punch/Stamp 4 0 2
EAF 5 0 7
Landfill 15 2 7
Stockpiles 25 13 0

In tabul ating the data provided by states,
original, not calculated, values were
used wherever possible. If astate
provided datain “millions of tires,” the
original values are reflected in the
“units’ calculations and then converted
to weights for the weights evaluation.
Likewise, if astate reported in terms of
weight, the original data are provided in
the weights analysis and then converted
for the “units’ assessment. If astate
provided datain terms of PTES, the data
were converted to weights or units using
the PTE value used and provided by the
reporting state.
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Scrap Tire Generation
Rates

RMA estimates that about 299 million
tires were discarded in 2005, based on
the data reported to RMA through the
state survey process. Historically, RMA
has compared new replacement tire
shipments and scrapped vehicles data
with U.S. population data. This
comparison indicates that about onetire
isdiscarded annually per person in the
United States. Thisratio has become an
important estimation tool in scrap tire
management.

For thisreport, RMA reaffirmed the
validity of thisratio by adding the
replacement tire shipmentsin al tire
categories and the tires on scrapped
vehicles and calculating the ratio of that
sum to the total U.S. population. The
calculations are shown in Table 3.

2005 RMA total industry replacement
tire datawere used. The 2005 U.S.
population estimate by the U.S. Census
Bureau was used to reflect the total U.S.
population. Table 1 illustrates that RMA
has once again validated the estimate of
one tire per person per year as the
number of scrap tires generated annually
inthe U.S.

Furthermore, inits scrap tire
guestionnaire sent to the states, RMA for
the first time asked states to report the
number of scrap tires generated
annually. The states reported atotal of
299.15 million tires generated annually,
which aignswith U.S. Census
population data. Since RMA received
actual reported data from respondent
states for annual generation this year,
these primary data were used to
represent annual generation and
calculate recovery percentages.

Table 3: Scrap Tire Generation as a
Function of U.S. Population (in 1000's)!

Passenger tire replacements® 202,309
Light truck tire replacements® 35,025

Medium, wide base, heavy 17,784
truck replacement tires?

Tires from scrapped cars® 25,912
Tires from scrapped trucks 17,784
and buses

Total scrapped tires 299,595

U.S. population — 2005 Census 296,410
estimate (July 1, 2005)

Number of tires scrapped per 1.01
person
Annual scrap tire generation, 299.15

as reported by states

lAII units represented in table are in 1000’s, except for the
number of tires per person, which is in actual units.
2005 RMA Tire Industry Facts, Factbook 2006. Industry
total replacement tire shipments.
Ward's Motor Vehicle Facts and Figures, 2006. Includes
the number of vehicles removed from service in the

car/light truck, truck and bus categories in 2005.
Assumes 4 tires scrapped from light duty vehicles and 5

tires scrapped from trucks and buses.

Retreaded and Used Tires

In Europe and Japan, retreading and the
used tire market are included in scrap
tire market statistics. However, RMA
has always made a distinction among
retreadabl e casings, used tires and scrap
tires. All RMA reports have excluded
retreading and used tires from estimates
of scrap tire markets. Inthe United
States, used tires and retreadable casings
usually are handled through the same
system that collects all other worn tires
when they are first removed from
vehicles. Consequently, it iscommon
for states and non-tire industry concerns
to consider these tires as part of the
“scrap tire” flow.

Since retreadable casings can still be
used for their original intended purpose,
RMA does not consider them scrap tires
and does not include them in scrap tire
estimates. In RMA’sview, retreading is
aviable technology that prolongstirelife
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and makes a positive contribution
toward decreasing scrap tire disposal.
RMA estimates that 16.255 million
retreadabl e tire casings were retreaded in
the U.S. in 2005 and used by
commercia aircraft, commercial trucks,
school buses and off-the-road vehicles
such asindustrial, agricultural and
mining equipment. Very few passenger
tiresareretreaded in the U.S,, dueto
economic factors.

RMA defines used tires as those tires
that are still usable on vehicles after they
are removed from initial service. Used
tiresareresold in the U.S. or exported
for salein other countries. No extensive
market data are available on the used tire
market. RMA does not consider used
tiresthat areresold inthe U.S. inits
scrap tire figures, since they are not
disposed. Aswill be discussed later,
some U.S. used tires are exported from
the U.S. and are counted as a scrap tire
market because they leave the U.S.

Recycling and Scrap Tire
Processing

RMA does not consider processing scrap
tires to be the same as recycling scrap
tires. While scrap tire processors serve
an important role in the scrap tire
management structure, RMA focuses on
end-use markets.

In order for scrap tire processing to be
considered “recycling,” the product
generated would have to be classified as
“recycled” material. Without exception,
state regulatory definitions for scrap tire
programs consider scrap tire-derived
material as asolid or special waste as
long as it remainsin the possession of a
scrap tire processor. It isonly upon the
sale and transfer of the scrap tire-derived

product that the material can be
considered a non-waste or acommodity.

Processing scrap tires produces material
for various scrap tire markets, including
tire-derived fuel (TDF), ground rubber
applications and civil engineering
applications. Some end-uses in these
market segments could be considered
recycled products, while others,
including TDF cannot. The use of TDF
isconsidered a“recovery” (energy
recovery) activity.

According to EPA, collecting and
processing secondary materialsis part of
the “recycling process,” not recycling.
By conventional definition, ascrap tire
“recycler” refersto a company that
incorporates ground rubber into a new
product, such as mats, molded or
extruded rubber products, rubber
modified asphalt and new tires.
Interestingly, companies manufacturing
such products typically focus on the
performance attributes of their products,
instead of the recycled content.

Other entrepreneurs sometimes attempt
to enter the tire “recycling” business by
producing a*“product” with no market.
An example of this situation istire balers
that define non-engineered structures
(i.e., fences) as “recycling tires.” RMA
recognizes tire bales as a market
application only when the structure has
been certified by a professional engineer.

Another abuse of the term “recycler”
occurs when a scrap tire processor
amasses an excessive gquantity of
shredded scrap tires and calls that
material “recyclable.” Thisindustry
often has witnessed such processors go
out of business, often abandoning whole
or processed scrap tiresin the process.
Thisiswhy state regulatory definitions



14 Scrap Tire Markets in the United States 2005 Edition

have made clear distinctions between
processed tire materia that is
“recyclable” and material that is destined
for a specified market.

How the scrap tire industry is defined
can also have legislative implications.
Several states enacted scrap tire
legidlation stating that “scrap tire
recyclers’ can receive payment directly
from the state’ s scrap tire fund. If these
payments are used to increase the
demand for scrap tire-derived products,
then the scrap tire program typically is
successful. However, when this equates
to paying scrap tire processors to simply
process scrap tires (i.e. shred tires) with
no identified end-use markets, the results

are far different. History has taught us
that using state scrap tire funds to
subsidize scrap tire processing has
yielded less than desirable results.

Scrap tire processing does serve an
important and integral function in the
recycling process. Production and sale
of high quality scrap tire-derived
materialsisintegral to the success of the
industry. Yet processing scrap tiresis
not an end unto itself. The focus of this
report, therefore, is on market
development and progress. Only with
healthy, stable and sustainable markets
will the scrap tire management industry
continue to thrive.
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U.S. Scrap Tire Market
Overview

From 2003 through the end of 2005, the U.S. scrap tire markets, tracking scrap
total number of scrap tires going to a tire generation, utilization and usage
market annually increased from 233.3 rates over time. Thedatain Figure 1
million tires (80.4 percent of the 290.2 represent the historical data collected by
million generated) to 259.2 million (86.6 RMA since the inception of its scrap tire
percent of the 299.15 million generated). activities.

Figure 1 shows historical trendsin the
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Figure 1: U.S. Scrap Tire Management Trends, 1990 - 2005.
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In 2005, the market increases can be
attributed to expanded markets for scrap
tiresfor tire-derived fuel and coarse
rubber applications. Table 4 showsthe
estimated total U.S. scrap tire market for
2005. In addition, the data collected for
each state are presented in Appendix B,
which cumulatively comprise the
numbers presented in Table 4.

Figure 2 shows the disposition of scrap
tiresin the U.S. in 2005 and the relative
percentages for each market or other
disposition. Figure 3illustrates the
historical trends of scrap tire market
distribution since 1990, illustrating the
increasing diversification of the scrap
tire marketplace as it matures. The data
used to create Figure 3 are presented at
Appendix A.

Table 4: 2005 U.S. Scrap Tire Market

Summary.
MARKET Millions Tons x 10°
of Tires

Tire-Derived Fuel (TDF) 155.09 2144.64
Civil Engineering 49.22 639.99
Ground Rubber 37.47 552.51
Export 6.87 111.99
Cut/Punched/Stamped 6.13 100.51
Miscellaneous/Agriculture 3.05 47.59
Electric Arc Furnaces 1.34 18.88
TOTAL USE 259.17 3616.11
TOTAL GENERATION 299.15 4410.73
Percent Utilization 86.6 82.0

Baled

1%

Agricultural
1%

Land Disposed
14%
Punch/Stamp
2%
Exported
2%

Electric Arc Furnace
<1%

Ground Rubber
12%

Civil Engineering
16%

Tire Derived Fuel
52%

Figure 2: 2005 U.S. Scrap Tire Disposition (in millions of tires).
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Figure 3: U.S. Scrap Tire Market Trends, 1990-2005.

As described in the previous chapter,
RMA is publishing scrap tire market
information data by weight for the first
time. By weight, about 82 percent of
scrap tires generated in the U.S. in 2005
were utilized by an end-use market. As
expected, the recovery percentage by
weight islower than the recovery
percentage by units (millions of tires),
sincetiresrange in size from small
passenger tires to very large commercial
applications. Since weight-based
calculations are a new addition with this
report, comparative and trend analyses
are provided by units (millions of tires)
only.

Thetire-derived fuel market consumed
155.09 million tires (2144.64 thousand
tons), up from 129 million tiresin 2003.
In the TDF market, the increase was a
function of three factors: increased
demand for alternative fuels due to
elevated energy prices, continued

improvement in the quality and
consistency of TDF and morereliable
delivery of aconsistent TDF product.

The use of scrap tiresin civil
engineering declined since 2003. The
2005 data indicate that 49.22 million
scrap tires (639.99 thousand tons) were
used in avariety of applications, down
from 55 million tiresin 2003. The same
three large-scale applications for tire
shreds accounted for most of the
markets: landfill construction
applications, use as a septic system drain
field medium and road construction.

Civil engineering market demand
remains a function of three factors: cost
competitiveness of tire shreds, compared
to traditional construction materials,
increased acceptance by regulatory
agencies and increased recognition by
scrap tire processors of market



18 Scrap Tire Markets in the United States 2005 Edition

opportunities available in civil
engineering applications.

The ground rubber market increased to
37.47 million tires (552.51 thousand
tons), up from 28.2 million tiresin 2003.
In the ground rubber market there are
two classes of particle sizes. “ground”
rubber (10 mesh and smaller) and
“coarse” rubber (4 mesh and larger, with
amaximum size of one-half inch). Each
of these size ranges has distinct market
applications.

Over the last two years the greater
growth in market share has been with the
“coarse’ sized particles. Thisparticle
range is used in playground surfacing,
running track material, soil amendments
and some bound rubber products. The
smaller particle sizes are used for the

more traditional applications (asphalt
rubber and molded and extruded rubber
products). From 2003 to 2005, the
industry witnessed a decrease in the use
of ground rubber as amodifier in
asphalt, while the use of ground rubber
in molded/extruded products increased.

Other markets include scrap tire exports,
punched and stamped products and
agricultural and miscellaneous uses. The
export of tires was reported to involve
about 6.5 million tires (111.99 thousand
tons). Punched and stamped products
were reported to use around 6.1 million
tires (100.51 thousand tons).
Agricultural and miscellaneous uses are
estimated to be the same as has been
reported in previous editions of this
report, about 3 million tires (47.59
thousand tons).
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Tire-Derived Fuel

At the end of 2005, 117 separate did not use the maximum amount
facilities were permitted to use tire- allowed or did not use TDF on a
derived fuel (TDF).! Tota annual TDF consistent basis. Thelevel of TDF
consumption was approximately 155 consumption in 2005 represents a 20
million scrap tires (2144.64 thousand percent increase in the number of tires
tons). The permitted capacity of all used as TDF since the end of 2003.
facilities in 2005 was actually higher Figure 4 shows the distribution of TDF
than the amount consumed, but several usage across the various markets.

facilities permitted to use TDF actually
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Figure 4: U.S. Tire-derived Fuel Market Distribution Trends, 1990 — 2007.

! The 117 total facilities using TDF in 2005 included 47 cement kilns, 24 pulp and paper mills, 22 electric utility
bailers, 15 industria boilers, six waste-to energy facilities, two lime kilns and one dedicated tires-to energy facility.
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Overall, the industries that are taking the
greater advantage of the benefits of TDF
had to contend with a series of
significant issues over the past two
years. While thisreport will not go into
detail about the changes that have
occurred in the energy sector, sufficeit
to say that the cost of energy rose to new
heights in the 2003 to 2005 timeframe.

Many large-scale energy consuming
industries began or expanded use of
aternative fuels, which had a direct and
positive impact on the use of TDF.
Another significant trend seen within the
last two yearsisthat several large-scale
users of TDF have made considerable
upgradesto TDF systems. This suggests
TDF will continue to be used as an
aternative fuel regardless of any
changesin the cost of energy, thus
implying that TDF usage will at least
remain at its current level, if not increase
to new record levels over the foreseeable
future.

Prior to the discussion on the individual
end use markets for TDF, areview of
information supplied in the last edition
of thisreport is appropriate. The end-
use market for processed TDF (fuel
chips) has changed over time. Facilities
that once accepted two to three inch
rubber chips have generally shifted to
smaller, typically two by two inch, fuel
chips.

A number of companies are producing
two inch minus chips, which typically
are no larger than two inches by one and
one half inches. These smaller fuel
chips also contain less steel than larger
fuel chips, which can reduce problems
associated with handling and ash
disposal. Production of fuel chips
smaller than one and one half inch

minus, while technologically feasible,
does not appear to be economically
viable at thistime.

One of the mgjor reasons for the
improvement in the quality of TDF fuel
chips has been the introduction of a new
type of tire processing equipment. The
processing system used in second stage
scrap tire processing consists of slow
speed machines designed to have a high
steel removal efficiency (this equipment
isknown commercialy asthe Liberator,
Grizzly or Rasper). The better the steel
liberation at this point the easier it isfor
down stream processing of high-quality
TDF or feed stock material for coarse or
ground rubber production. Additionally,
when steel isremoved to makea TDF
chip, the steel can be sold to metals
processing and recycling operations.

In addition to producing a more refined
fuel chip, this processing system has also
yielded a secondary benefit: production
of coarse rubber particles. Itis
commonplace that when using these
large-scale, second stage scrap tire
processing systems, the scrap tire
processor also generates various
percentages of smaller particle material.
The particles generated range in size
from one inch to three-eights of an inch.
Thisiswhat iscommonly referred to a
“coarse” rubber, alarger form of ground
rubber. The coarse rubber is generally
separated by a screen as the finished
product exits the processing system.

The generation and capture of this coarse
rubber allows TDF producers to enter
into the supply chain for this material,
which is currently in relative high
demand. Thisisa positive development,
for it allows scrap tire processors who
have historically focused on TDF
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production to develop amore diverse
array of products that they can produce
and sell. Since the generation of coarse
rubber is a by-product of the generation
of high quality TDF, the return on
investment is enhanced and improves the
economic stability of the scrap tire
processors as well as increases the
supply of this material.

The development of American Society
for Testing and Materials (ASTM)
standards for TDF must be recognized as
another step toward making tire-derived
materials acommodity (ASTM Standard
D-6700-01 “ Standard Practice for Use of
Scrap Tire-Derived Fuel). The great
advantage in this effort is that end users
and potential end users now have an
industry-accepted standard against
which to compare all tire chips. The
other benefit to the industry isthe
development of a single sampling and
testing protocol.

The Cement Industry

At the end of 2005, 58 million tires
(about 802.0 thousand tons) were
consumed in the U.S. by atotal of 17
cement companies using TDF in atotal
of 78 cement kilnsin 47 cement
facilities across the county (one location
could have multiple kilns using scrap
tires). Each cement company has
severa facilities located across the
county. Thetotal volume of tires
consumed is reported herein tire units
only, since the majority of scrap tires
used in cement kilns as TDF iswhole
tires. Appendix C lists the cement kilns
inthe U.S. that utilize scrap tires as fuel.

The increase in TDF consumption by the
cement industry once again is dueto five
main factors: (1) reduced demand for

cement (since kilns with high demand
for cement often do not use TDF
because TDF use can limit kiln
capacity), (2) elevated cost of energy, (3)
favorable cost implications, (4)

reduction of nitrogen oxide emissions as
compared to other fuels and (5) the fact
that TDF usage is starting to be
considered aroutine practice.

The data also indicate that arelatively
high number of kilns are using relatively
low volumes of TDF. Thistrend isdue
to avariety of factors. Inthe lower
Atlantic Coast region and in the Gulf
States area, the supply of wholetiresfor
TDF was limited due to the demand for
processed TDF by the pulp and paper
industry.

The shift in the supply chain was due to
the higher return on investment for
processed TDF relative to the cost of
supplying whole tires asfuel. Inthe
Pacific Northwest, the supply of whole
tires was limited due to the relatively
high cost of transporting relatively low
value whole tires the great distances
between the sources of scrap tires (urban
areas) and the kilns (usually some
distance away in rural settings).

While some areas of the country had
supply problems with whole tires, the
Central and Plains states demonstrated a
significant increase in the use of whole
tires. Among Texas, Oklahoma and
Kansas there were 12 cement kilns using
wholetire TDF. Inthisareathere were
few other, large-scale, viable markets for
scrap tires. Consequently, the
combination of the locations of the
cement kilns, the availability of whole
tires and an efficient transportation
system facilitated the rate of TDF usage.
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As reported in previous editions of this
report, environmental considerations
continue to play akey rolein the use of
TDF in cement kilns. The EPA required
states to develop State Implementation
Plans (SIPs) for the reduction of nitrogen
oxides (NOy) emissions from fuel
combustion, which required some
cement kilns to make significant NOy
reductions. The use of TDF isalow cost
NOy reduction option, encouraging the
use of TDF in the cement industry.
Cement kilns are also recipients of tires
from stockpile abatement projects,

which is a beneficial use of amaterial
that would otherwise have few other
market opportunities.

Pulp and Paper Mills

At the end of 2005 there were 24 pulp
and paper mill boilers consuming 39
million scrap tires (539.3 thousand tons),
up from 17 pulp and paper mill boilers
consuming 26 million scrap tires at the
end of 2003. Severa factors contributed
to this dramatic increase. The continued
elevated cost of energy is probably the
first and most significant factor. TDF is
an attractive alternative source of energy
since TDF prices are afraction the cost
of traditional fuels, such as natural gas,
coal, petroleum coke, etc. Appendix C
lists the pulp and paper millsin the U.S.
that utilized TDF in 2005.

As has been seen before, poor quality
TDF will cause pulp and paper mill
operators to stop use of this material,
regardless of the price differential. Over
the last four years, the quality of TDF
has experienced significant and
continuous improvement, which has
contributed to the market growth.
Additionally, the overall service
(delivery) related to TDF supply has

improved. Another major factor,
especially for those mills that have been
using TDF for several yearsisthat the
feeding systems have been amortized,
adding to the cost benefits of TDF. In
certain cases, TDF suppliers have
installed TDF feeding systems for mill
customers. This business arrangement
has alleviated problems with capital
outlays from the mills, which are often
in short supply.

In the 2003 to 2005 timeframe, this
market sector saw several former end-
users resume use of TDF, while several
other mills significantly increased use of
TDF because of the continued high cost
of energy. It appears now that even if
thereisadrop in the price of natural gas
that TDF will continue to be used at
present levels, since TDF will likely
remain aless expensive fuel even if
other fuels come down in price.

Another important factor is that the use
of bark as afuel has been decreasing
over time. Bark, which was used in
large volumes, is being diverted to the
mulch market. This situation benefits
the TDF market but presents marketing
challengesfor tire shreds being used in
competitive applications, such as sports
and playground coverings and other
landscaping and soil amendment uses.

Electric Utilities

At the end of 2005, 17 electric utility
boilers were using TDF on aregular
basis, consuming the equivalent of 27
million scrap tires (373.3 thousand tons).
Several of the market conditions that
limited the use of TDF in this market
sector in the past seemingly have been
resolved. Electric utility deregulation,
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for many electric utility companies, has
concluded. These companies are now
seeking ways to remain competitivein
the marketplace.

The purchase of relatively lower cost,
high energy content alternative fuelsis
one way for these companies to remain
competitive. Second, the production of
high-quality, relatively steel free TDF is
another major factor in the resurgence of
thismarket. Appendix C liststhe utility
boilersin the U.S. that utilized TDF in
2005.

While TDF has made a comeback in this
market, there still remain several
technological limitations to the further
expansion of this market. Many of the
newer utility boilers either use
pulverized coal or have entered into
long-term contracts to purchase low-
sulfur coal. TDF isincompatible with
pulverized coal boilers due to the
differences between the two fuels, both
in terms of fuel size and in terms of the
necessary residencetimein the
combustion zone. Also, while the sulfur
content of TDF isrelatively low and
stable, low sulfur coal contains less
sulfur than TDF and typically is used to
comply with stringent sulfur emission
requirements. Few boiler operators will
accept any fuel that contains more sulfur
than contained in their current fuel.

Industrial Boilers

At the end of 2005, 16 industrial boilers
were consuming an equivalent of 21
million scrap tire tires (290.4 thousand
tons). Appendix C liststhe industrial
boilersin the U.S. that utilized TDF in
2005.

Over the past several years, the use of
TDF hasincreased significantly in
industrial boilers. The main reason for
thisistheincreased use of TDF in
circulating fluidized bed (CFB) boilers.
According to the Department of Energy
(DOE) website, CFB boilers “suspend
solid fuels on upward-blowing jets of air
during the combustion process. The
result is aturbulent mixing of gas and
solids. The tumbling action, much like a
bubbling fluid, provides more effective
chemical reactions and heat transfer”
(http://www.fossil.energy.gov/programs/
powersystems/combustion/fluidizedbed
overview.html).

The DOE website further explains that
CFB “evolved from effortsto find a
combustion process able to control
pollutant emissions without external
emission controls (such as scrubbers).
The technology burns fuel at
temperatures of 1,400 to 1,700 degrees
F, well below the threshold where
nitrogen oxides form (at approximately
2,500 degrees F, the nitrogen and
oxygen atoms in the combustion air
combine to form nitrogen oxide
pollutants).”

The development of CFB boilers has led
to greater fuel source flexibility for
industrial boilers, since any solid fuels,
including tires, can be combusted
without additional emission control
measures.

Dedicated Scrap Tires-to-
Energy Facilities

At its peak in 1996 and 1998, three
dedicated tires-to-energy facilities
consumed some 16 million scrap tires
annually in thismarket. At the end of
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2005, there was only one dedicated tires-
to-energy facility in operation
consuming 10 million scrap tires (about
138.3 thousand tons). The cause for the
decrease was due to the Illinois facility
not being operational. At present the
use of whole and/or processed tiresin
dedicated scrap tires-to-energy facilities
remains limited to the one facility in
Connecticut.

Three dedicated tires-to-energy facilities
have been constructed in the United
States: one each in California,
Connecticut and Illinois. In California,
the Modesto Energy Limited Partnership
(MELP, Westly, California) closed in
1999, due to the change in rates the
facility received for the power it
generated.

During the same period, the Ford
Heights, Illinois facility reopened after
Rubber Technology Group (RTG)
purchased it. This plant was built by
Browning-Ferris Industries in the mid
1990’s, but was shut down soon after its
completion due to the termination of the
Illinois Retail Rate Law. The Retall
Rate Law extended favorable rates for
electricity to alternative fuel-fired
utilities.

The Exeter Energy Limited Partnership
facility, located in Sterling, Connecticut,
is a25-megawatt electric generating
facility. Builtin 1991, Exeter consumes
10 to 11 million scrap tires a year,
providing the only large-scale end-use
market for scrap tiresin the lower New
England area. Thisfacility also serves
asamajor market for scrap tiresin New
Y ork and Northern New Jersey.

Other TDF users

Lime Kilns

Limekilns, like their cousins, cement
kilns, can use tires as a source of heat in
the lime production process. The
production of lime in kilns does not
require as long a combustion process as
is needed in the manufacturing of
cement. This has been alimiting factor
for the use of TDF in lime kilns since the
time needed to ensure complete
combustion of the tire material is not
availablein all limekilns.

Tiresin commercial grade limekilns
have a so been limited because the
introduction of the tire could darken the
color of the lime. While no negative
impact on the [ime’s performance has
been reported, there could be an impact
on the acceptability of the color of the
lime. The data collected indicates that
tires are being used in two industrial
lime kilns, where discoloration is not an
issue.

The combination of elevated energy
costs, abundant tire supply and
compatible kilns has allowed for this
market to be created. Still, the use of
tiresin lime kilns appears to be of
limited scope, since less than amillion
tires are reportedly used in both lime
kilns. The data collected indicates that
there are an additional two limekilns
interested in using tires, which if
realized, would probably double the
current level of usage. This market
likely can be helpful in alocalized area
near the lime kiln. The indications are
that this market will not have any major
impact on the overall scrap tire
marketplace.
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Resource Recovery Facilities

The term resource recovery facility
(RRF) is used to describe afacility that
combusts municipal solid waste.

Another term frequently used is garbage
(or waste)-to-energy facilities. There are
some 110 RRFsin the United States. In
2005, six of these facilities reportedly
used TDF. At some point virtually every
one of these facilities has combusted
some scrap tires. Still, the amounts
consumed were generally small and
previous versions of this report have
never quantified the level used. When
and where this market segment uses
relatively larger-scale amounts of TDF it
is primarily a function of the amount of
solid waste the facility can acquire and
consume.

In general, TDF use in RRFs represents
only two to five percent of afacility’s
fuel supply. Thistypically trandates
into the consumption of less than
500,000 tires per facility per year. When
tires are allowed into one of these
facilities, the tipping fee and heating
value from TDF provide a net benefit, as
well as providing a combustible material
needed to maintain their mass balance.

Three main reasons limit TDF use in
RRFs. First, every RRF isdesigned to
consume a certain amount of municipal
solid waste (MSW). The economic
viability of the RRF depends on taking
in a certain quantity of MSW at a certain
tipping fee. MSW contains about a third
of the energy value of scrap tires (5,000
BTUY/Ib versus 14,000 BTU/Ib of tire).
The RRF' s mass balance is calculated
based on a certain amount of MSW

combusted that will yield a certain
amount of energy. When tires are
introduced into RRFs their heating value
relative to their weight can cause
combustion irregularities inside the
RRF.

Second, using tiresin a RRF can cause
economic concerns since the tipping fee
for tiresis generally lower than the
tipping fee for MSW. The third main
reason is that the combustion technology
in a RRF, particularly the grates upon
which the MSW is combusted, are not
designed for the greater heating value of
tires. Placing concentrated energy
sources like TDF into the combustion
system has caused the gratesto fail in
the past.

Scrap tires are used in RRFs for two
basic reasons:. alack of MSW or to off-
set an even lower than normal heating
value material. Thelack of MSW
available could be caused by an effective
recycling program, shiftsin population
or more competitive MSW management
options. A RRF often takesin very wet
or very dry materials (grass clippings or
dry leaves) and must use a higher BTU
value material to maintain the facility’s
energy balance. Scrap tirescan bea
very effective material in such cases.

Since 1990, the RMA has not focused on
RRFs as a potential TDF market for two
basic reasons. an RRF would use a
relatively low volume of TDF and a
negative RRF experience with TDF
could have caused an unneeded
distraction from existing end use TDF
markets. Therefore, no national effort to
introduce TDF into RRFs exists.
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Challenges to the TDF
Marketplace

In 2005, three challengesto the TDF
market emerged. Two of these threats
are not specific to TDF, but if brought to
fruition, could pose significant
challengesto the TDF market. Thethird
isadirect threat to TDF — alegd
challenge by the state of Vermont to the
use of TDF at an International Paper mill
in New York State.

Review of EPA Air Rules

Recent petitions for review brought in
the U.S. Court of Appeals D.C. Circuit
challenge EPA’ sindustrial, commercial
and institutional boilers and process
heaters Clean Air Act (CAA) section
112 standards and commercia and
industrial solid waste incineration
(CISWI) CAA section 129 MACT
standards (Natural Resources Defense
Council (NRDQ), et. al, petitioners v.
U.S. Environmental Protection Agency,
respondents (04-1385 consolidated with
04-1386, 05-1302, 05-1434, 06-1065)).
One of the key issuesin the caseis
whether waste combusted for energy
recovery should be regulated under
section 112 or section 129 of the Clean
Air Act.

The final CISWI rule distinguished
between discarded material that is
incinerated (which is subject to the more
stringent requirements of Section 129 of
the CAA) and materia that is not
discarded, but rather used as fuel (which
remains subject to Section 112 of the
CAA).

Thus, under the final rules, emissions
associated with tires burned for energy

recovery astire-derived fuel are
regulated under section 112 of the CAA.

However, if facilities using TDF for
energy recovery were required to
comply with section 129, this would
impose additional regulatory and
administrative burdens on such facilities
and would serve as a significant
disincentive to TDF use. Under such a
scenario, even if afacility burned a small
amount of TDF (even onetire), it might
be subject to section 129, unless EPA
explicitly recognized the fact that tires
used as tire-derived fuel are not solid
waste because they are not discarded or
some other legally permissible
justification.

Thislega challengeisongoing at this
date. Environmental and municipal
petitioners filed their briefs on June 12,
2006. Respondent’s brief wasfiled on
September 18, 2006. Other parties have
also filed briefs, including state amici
curiae and industry and environmental
interveners. RMA filed an amicus
curiae brief in the case to explain the
policy implications if TDF burned for
energy recovery were regulated under
CAA section 129.

As of the writing of this report, the court
had not ruled. Evenif the court were to
require EPA to revise its CISWI
regulations, EPA would need to develop
afactual record and make
determinations such as whether tires
used as fuel are solid wastes and whether
using tires for energy recovery presented
such aminimal impact that they should
be exempted from the rule.

EPA would seek public comment on a
proposed new rule and only issue the
final rule after addressing these
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comments. If such anew rulemaking is
initiated, RMA would continue to inform
EPA about the legal, factual and policy
reasons that tires are not solid wastes
and that application of section 129 of the
CAA to energy recovery facilitiesusing
tiresis not necessary to protect the
environment and would result in
significant negative environmental
impacts.

Biomass Tax Credits

The second challenge to the TDF market
concerns the use of TDF in biomass
combustion facilities. There was an
opinion rendered by the Internal
Revenue Service (IRS) on the use of
non-biomass materials in biomass
combustion facilities and the impact on
tax credits that could be generated from
the use of biomass materials.

Section 45 of the IRS Code allows
taxpayers a credit for electricity
produced from qualified energy
resources, including any solid, non-
hazardous, cellulose waste material or
certain waste materia that is segregated
from other waste materials (this
definition was expanded in the Energy
Policy Act of 2005). Businesses that
qualify for certain target federal income
tax credits commonly broker them to
other taxpayers that could better use
them.

In early 2006 several “biomass’
facilities were preparing to sell the
Section 45 credits to other taxpayers and
wanted to strengthen their tax positionin
the credits. Specifically, these facilities
apparently create electricity from a
mixture of qualified energy resources
and asmall amount of non-qualified
energy resources. Tire-derived fuel is

apparently anon-qualified energy
resource.

These facilities requested a private | etter
ruling from the IRS to clarify how the
combustion of non-qualifying fuelsis
treated in the calculation of the credit.
Although aprivate letter ruling is
generally only binding on the taxpayer
who received the ruling, it does evidence
the IRS' thinking on the matter. A
“biomass’ combustion facility that was
using tire-derived fuel as a supplemental
fuel may stop using TDF fudl if an
unfavorable private letter ruling isissued
for fear that they would lose the tax
credits.

RMA submitted a White Paper to the
IRS explaining the factual and legal
background of the use of tire-derived
fuel at biomassfacilities. The White
Paper sought to have the IRS address the
issue by issuing acomprehensive IRS
notice (instead of by private ruling),
which would interpret Section 45 of the
IRS Code as not prohibiting an
otherwise qualified taxpayer from
utilizing the tax credit for a biomass
facility that also usestire-derived fuel.

On September 26, 2006, the IRS
released an interim guidance notice
(2006-88) regarding the tax credit under
section 45, pending issuance of a
treasury regulation (* Interim
Guidance”). The Interim Guidance
states that “[€e]lectricity produced from
open-loop biomass [facilities] that is co-
fired with fuels other than fossil fuels
may qualify for the “45 credit.”

Similarly, the Interim Guidance states
that if “ataxpayer produces electricity
from both open-loop biomass and other
fuels’ and “the open-loop biomass and
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other fuels are commingled during
combustion and the steam and electricity
iscommingled,” the percentage of
electricity subject to the credit isthe
“percentage of the thermal content from
open-loop biomass.” One of the
examplesin the Interim Guidanceis a
paper mill that generates 25 percent of
its thermal content using biomass and 75
percent using other fuels and states that
25 percent of the electricity qualifiesfor
the tax credit.

RMA isgoing to verify that these
references to “ other than fossil fuels’
and “other fuels’” asallowing TDF to be
used, since the term is not defined in the
Interim Guidance. As of the writing of
thisreport, RMA isin the process of
evaluating the details of this proposal.

Positive EPA Statement
on Tire-Derived Fuel

While these three examples pose new
challenges to the TDF marketplace,
positive developments have occurred as
well. Most notably, EPA published a
Tire-Derived Fuel Fact Sheet on its
website. On March 7, 2005, the EPA
posted its position statement on TDF
onto their web site. This position
statement was created through the EPA
Resource Conservation Challenge
subcommittee on TDF. To datethisis
the most definitive and positive
statement the EPA has made on TDF.
The EPA statement is as follows:

EPA supports the highest and best practical use
of scrap tires in accordance with the waste
management hierarchy; in order of preference:
reduce, reuse, recycle, waste-to-energy, and
disposal in an appropriate facility. Disposal of
scrap tires in tire piles is not an acceptable
management practice because of the risks
posed by tire fires, and because of the use of
tire piles as a habitat by disease vectors such
as mosquitoes. The use of scrap tires as tire
derived fuel (TDF) is one of several viable
alternatives to prevent newly generated scrap
tires from inappropriate disposal in tire piles,
and for reducing or eliminating existing tire
stockpiles.

EPA testing has shown that TDF has a higher
BTU value than coal. Based on over 15 years
of experience with more than 80 individual
facilities, EPA recognizes that the use of tire
derived fuels is a viable alternative to the use of
fossil fuels, and supports the responsible use of
TDF in Portland cement kilns and other
industrial facilities, provided the candidate
facilities have developed a TDF storage and
handling plan, and have secured a permit for all
applicable State and Federal environmental
programs and are in compliance with all
requirements of this permit.

— EPA TDF Website
http://www.epa.gov/epaoswer/non
-hw/muncpl/tires/tdf.htm

RMA applauds EPA for development
and publication of this supportive and
factual statement on TDF. EPA hasthe
ability to encourage markets and
eliminate barriers in ways that industry
cannot. This statement is an important
step in eliminating misperceptions about
TDF. RMA encourages continued EPA
leadership in this area.
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Table 5: TDF Market Trends and 2007 Projections.

1990 1992 1994| 1996| 1998 2001| 2003| 2005/ 2007

(proj.)

Cement Kilns 6 7 37 34 38 53 53 58 66
Pulp & Paper 13 14 27 26 20 19 26 39 42
Industrial Boilers 6 10 16 15 11 17 21 35
Utility Boilers 1 15 12 23 25 18 23.7 27 26
Tires-to-Energy 4.5 15 15 16 16 14 10 10 10
Total Fuel 24.5 57 101 115 114 115 129.7] 155.1 179

Market Outlook

The outlook for the TDF market remains
optimistic over the next two years.
However, the various market segments
will face different market challenges and
opportunities. Every indication exists
that TDF markets will remain strong for
the foreseeable future, barring any legal
or regulatory disruptions. In fact, TDF
use could increase over the next two
years. RMA projects a 10 to 20 percent
increase over current usage levels.

Table 5 shows the historical TDF trends
and projected market expansion for
2007.

Limited potential TDF market capacity
existsin some regional markets, due to
scrap tire supply constraints. Several
markets are rapidly approaching these
[imits. In the cement industry there
appear to be only another six to ten
cement kilns that could readily use TDF.
In the pulp and paper industry, RMA
estimates that five to ten additional mills
could use TDF. Additionally, about five
utility boilers and no other dedicated
scrap tire-to-energy facilities could
potentially use TDF. Theindustrial
boiler market has a greater expansion
potential, although thisrealizing this
potential is dependent on cultivation of
new TDF users.

An apt summary of thisanalysisis that
in the near term, the scrap tire

marketplace could be characterized by a
base TDF market of some 200 million
tires. The other markets combined
would consume the remaining tires
(estimated at 150 million). Thisanalysis
can give states the time necessary to
work with the scrap tire industry and
develop the other markets that will be
needed to accommodate the scrap tires
generated annually.

Cement Industry

In order for the kilns using relatively low
quantities of TDF to increase TDF use,
greater supply must be made available in
the marketplace. Supply issues
notwithstanding, cement kilns may be
limited in the amount of TDF they can
use due to limited amount of additional
oxygen that can be introduced into the
kiln. The use of whole tiresin cement
kilnstypically causes a need to introduce
extra oxygen into the cement making
process. Not all kilns have excess
capacity for oxygen or the ability to
increase this capacity. Furthermore, due
to the manner in which any given kilnis
configured, the quantity of tires that can
be introduced at any point in the cement
making process may be limited.

In addition, cement kilnstypically do not
operate non-stop year around due to
annual or semi-annual maintenance,
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during which time scrap tires are not
consumed. In the past two years severa
cement kilns were shut down for major
renovations. All of these factors
combine to disrupt the constant flow of
scrap tires to cement kilns.

Overall, the data collected suggest that
the use of scrap tiresin cement kilns will
continue to be the major end-use market.
Maximum capacity may be reached in
several yearsin the cement kilnsin the
U.S. that have the ability to use TDF.
Thiswill clearly have an impact on the
marketplace, because the cement
industry has been a major contributor the
steady increase in the number of tires
consumed as TDF.

Pulp and Paper Industry

The pulp and paper mill industry is
concentrated in three geographic regions
of the country: the Northeast, Southeast
and Northwest. At present, the use of
TDF in pulp and paper millsis common
in the Northeast (Maine) and the
Southeast. The millsin the Northwest,
which were the first to use TDF, are not
currently TDF users. The number of end
usersin the Northeast is limited but
stable. At thistime, one other mill could
use TDF.

The situation in the Southeast (North
Carolinato Louisiana) is such that there
might be more dema