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Clogging potential of tire-shred drainage
layer in landfill cover systems

ABSTRACT: This paper investigates the clogging potential of shredded scrap tire drainage layers in landfill covers. Laboratory
clogging tests were conducted using soil and shredded tire profiles in a large-scale permeameter. In each test, a layer of shred-
ded tire overlain by a soil layer was subjected to flow under a constant hydraulic gradient condition. Two types of shredded
tires were used for this study and they contained individual tire chips with sizes ranging from 2.5 cm to 50 cm. The soil layer
consisted of silty clay that is commonly used as cover soil in landfill cover systems. Tests were also conducted by placing a
geotextile filter between the soil and the shredded tire layers. During the testing, the outflow from the bottom of the shredded
tire layer was measured. After a specified number of days, the inflow was stopped and the soil layer was removed. The soil was
dried and weighed. If a geotextile was used, it was also removed, dried, and weighed. The mass of the soil that remained after
completion of testing was compared with the initial mass of the soil used to determine the extent of soil infiltration into the
underlying shredded tire layer. The hydraulic conductivity of the shredded tires was measured before and after soil infiltra-
tion. Overall, the test results showed that flow through the cover soil was very low, and the extent of soil infiltration into the
shredded tires ranged from 4% to 15%, depending on the presence of a geotextile and the thickness of the soil layer. Despite
partial clogging of tire-shred voids with the infiltrated soil, the hydraulic conductivity of the shredded tires still remained the
same as the initial value of 3.5 cm/s to 6.5 cm/s demonstrating that shredded tires can be used as an effective drainage media

in landfill cover systems.
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1. INTRODUCTION

Over 280 million used automobile, truck, and specialty tires
are discarded each year nationwide. The State of Illinois
alone contributes approximately 12 million scrap tires each
year to this figure. Disposal of whole tires in landfills was
the common practice for many years. However, whole tires
disposed in landfills tend to “float” to the surface, breaking
the landfill cover and causing increased leachate production,
which can contaminate groundwater. Because of this, many
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states have banned the disposal of whole tires in landfills.
The State of [llinois requires tires to be shredded before being
placed in landfills. This requirement has caused an increase
in scrap tire stockpiling. Currently, 2 to 4 billion tires are
stockpiled nationwide and approximately 40 to 50 million
scrap tires are stockpiled at numerous locations in Illinois
(IDENR, 1994). These stockpiled tires represent an aesthetic
nuisance, a public health hazard, and a waste of a valuable
resource. A scrap tire stockpile or dump provides an ideal
breeding ground for mosquitoes, rats, and other disease-
carrying vermin. Mosquito-borne diseases associated with
the stockpiling of scrap tires cost approximately $5.5 mil-
lion per year. Scrap tire stockpiles can self-ignite, which has
detrimental effects on air quality, groundwater quality, and
public health due to liquid and gaseous emissions from the
burning tires. The annual cost of extinguishing used tire fires
exceeds $2 million.

The best way to reduce the environmental and health
hazards associated with used and waste tires is to minimize,
and ultimately eliminate, stockpiling. Numerous studies have
been conducted to investigate and develop alternative meth-
ods to landfilling and stockpiling, such as using shredded
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