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PREFACE 

The  Department   of   Energy 's   Off ice  of Indus t r ia l   Programs  has   sponsored  a 
number  of p r o j e c t s   f o c u s e d   o n   u t i l i z a t i o n  of waste tires and   o the r  waste 
p r o d u c t s .   T h i s   r e p o r t   d i s c u s s e s   v a r i o u s   t e c h n o l o g i c a l   o p t i o n s   f o r   d e a l i n g  
w i t h   t h e  waste t i r e  accumulat ion  problem,  with  an  emphasis  on t h o s e  systems 
where  the tires are u s e d   f o r   f u e l .   T h e   r e p o r t  i s  i n t e n d e d   t o  be u s e f u l  t o  a 
w i d e   a u d i e n c e   i n c l u d i n g   c i t i z e n s ,   b u s i n e s s   p e o p l e ,   a n d   o f f i c i a l s  of s ta te  and 
loca l   governments .  

I n   p r e p a r i n g   t h i s   r e p o r t ,  we were p rov ided   he lp fu l   gu idance  by Messrs. 
J e r o m e   C o l l i n s ,   S t u a r t   N a t o f ,   a n d  James Demetrops of t h e   O f f i c e   o f   I n d u s t r i a l  
Programs. We a l s o   r e c e i v e d   u s e f u l   i n p u t s   f r o m   t h e  t i r e  i n d u s t r y   a n d   t h e  
e n t r e p r e n e u r s  who are implementing new t e c h n o l o g i e s   t o   d e a l   w i t h   t h e  waste 
t i r e  problem. I n  p a r t i c u l a r  we a p p r e c i a t e  
T i r e  Dealers a n d   R e t r e a d e r s   A s s o c i a t i o n  who 

t h e   p a r t i c i p a t i o n  of t h e   N a t i o n a l  
p r o v i d e d   d a t a   t o  us. 

Dr. Robert   L.   Hershey, P.E. 
Martin D. Waugh 
EveLynn J. Hanny 
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I. INTRODUCTION 

Waste t i r e  accumulat ions  have become a n   i n c r e a s i n g l y   i m p o r t a n t   p r o b l e m   i n  
r e c e n t  years. Th i s  i s  of i n t e r e s t   t o  DOE because   the   sc rapped  t i r e s  r e p r e s e n t  
a l a rge   ene rgy   r e source ,   and  many r e q u e s t s   f o r   i n f o r m a t i o n   h a v e   b e e n  
r e c e i v e d .   T h e r e f o r e ,   t h i s   r e p o r t   h a s   b e e n   p r e p a r e d  t o  h e l p   i n   i m p l e m e n t i n g  
waste t i r e  u t i l i z a t i o n   t e c h n o l o g i e s .  

1. GENERATION OF WASTE TIRES 

A t  t h e   p r e s e n t  time approx ima te ly  200 m i l l i o n  t i r e s  a r e   s c r a p p e d   a n n u a l l y  
i n   t h e   U n i t e d  States .  Es t ima tes   va ry   f rom 170 m i l l i o n   t o  240 m i l l i o n .  The 
r u l e   o f  thumb i s  t h a t  1 was te  t i r e  per   person  p e r  y e a r  is g e n e r a t e d .  

The l a r g e   m a j o r i t y  of t h e s e   w a s t e  tires w i l l  j o i n   t h e   e x p a n d i n g  
accumula t ion  of 2 b i l l i o n  t ires t h a t   c o n t i n u e s   t o   b u i l d  up throughout   the  
c o u n t r y .  The t i res  t e n d   t o   b e  moved a round   un t i l   t hey   end  up i n  one  of  the 
hundreds   o f  t i r e  pi les  t h a t   a r e   s c a t t e r e d   t h r o u g h o u t   t h e   n a t i o n .   T h e s e  t i r e  
p i l e s   h a v e   b e g u n   t o  become a conce rn   t o   t he   communi t i e s   where   t hey   a r e  
l o c a t e d ,   b e c a u s e  of p o s s i b l e   p r o b l e m s   f r o m   m o s q u i t o e s   o r   f i r e   h a z a r d s .  
B e c a u s e   o f   t h e s e   p o t e n t i a l   p r o b l e m s   t h e r e   h a s   b e e n   a n   i n c r e a s i n g   n e e d   t o   g e t  
r i d  of t h e  tires once  and  for  a l l  -- e i t h e r  by u t i l i z i n g  them o r  by d i s p o s i n g  
of  them i n   l a n d f i l l s .  

I n   a n a l y z i n g   t h e  waste t i r e  p r o b l e m ,   t h e r e   a r e   v a r i o u s   t y p e s  of t i r e s  
t ha t   mus t   be   cons ide red .  

o Approximate ly   85%  of   the  waste t ires are automobi le  t ires.  Each 
au tomobi l e  t i re  w e i g h s   a p p r o x i m a t e l y   2 0   l b .   T h u s ,   t h e   r u l e   o f  thumb 
i s  t h a t   t h e r e  are approximate ly  100 automobi le  t i res  p e r  ton .  The 
smallest tires may weigh as l i t t l e  as  1 2   l b ,   a n d   t h e   l a r g e s t   a r e  
abou t  28 l b .  Automobile t i re  d i a m e t e r s   r u n  from 18 t o  30 i n c h e s .  
B e s i d e s   t h e   r u b b e r   i n   t h e  tire, t h e r e  w i l l  a l s o   b e  some steel  f o r  
the   bead   and  some rayon or steel f o r   t h e  bel t .  I f  a t i r e  i s  burned,  
t h e   f u e l   v a l u e  is s l i g h t l y   h i g h e r   t h a n   t h a t  of c o a l ,   a b o u t   1 2 , 0 0 0   t o  
16,000 B t u / l b .   T h e r e f o r e ,   f o r  200 m i l l i o n  t i res  a t   1 5 , 0 0 0   B t u / l b  
there are approx ima te ly  .06 q u a d r i l l i o n   B t u / y r  of p o t e n t i a l   e n e r g y  
v a l u e  . 

o Approximately  15% of t h e  waste tires are t r u c k  tires. T i r e s  from 
t r u c k s  come i n   v a r i o u s  s izes  and   we igh t s .   Typ ica l   we igh t s  a re  from 
30 t o  90 l b ,  a n d   t y p i c a l   d i a m e t e r s  are  30 t o  4 8   i n c h e s .   G e n e r a l l y  
t r u c k  tires can  be  handled by t h e  same means as  a u t o m o b i l e   t i r e s ,  
a d a p t e d   f o r   t h e   g r e a t e r   w e i g h t   a n d   l a r g e r   d i a m e t e r .  

o Less t h a n  1% of   the  waste tires are s p e c i a l  t ires f o r   c o n s t r u c t i o n  
e q u i p m e n t ,   a i r c r a f t ,  or m i l i t a r y   v e h i c l e s .  The few v e r y   l a r g e  t i r e s  

- 1 -  



. I  

t h a t   a r e  f rom  heavy  construct ion  equipment  may weigh  hundreds of 
pounds  and r e q u i r e   s p e c i a l   h a n d l i n g .  

During i t s  l i f e t i m e ,  a t i r e  may be  handled by v a r i o u s   p a r t i c i p a n t s  i n  t h e  
t i r e  i n d u s t r y ,   a l l  of whom are g e n e r a t i n g   s c r a p   t i r e s .   T h e s e   i n c l u d e  
m a n u f a c t u r e r s ,   r e t a i l e r s ,   c a s i n g   j o c k e y s ,  and r e t r e a d e r s .  

(1 )   Manufac tu re r s  

T h e r e   a r e   s e v e r a l   l a r g e  t i r e  manufac tur ing   companies   in   the  U n i t e d  
S t a t e s .  They manufac tu re r  new tires which e n t e r   t h e   t i r e   d i s t r i b u t i o n  
ne twork ,   and   t hey   a l so   gene ra t e   s c rap  t ires from t h e i r   p r o d u c t i o n   l i n e  
d e f e c t s .   S e v e r a l   o f   t h e   m a n u f a c t u r e r s   c u r r e n t l y   b u r n   t h e i r   s c r a p  t i res  
for f u e l ,   p r o d u c i n g   p r o c e s s   h e a t   f o r   t h e i r   m a n u f a c t u r i n g   o p e r a t i o n s .  

( 2 )  Retailers 

T y p i c a l l y   c u s t o m e r s   d r o p  o f f  t h e i r   o l d   t i r e s  when they   pu rchase  new 
ones .  Some r e t r e a d e r s   c u l l   t h e s e  tires t o   r e c o v e r   s a l a b l e  used  t i res  or 
o n e s   t h a t   c a n  be r e t r e a d e d .  The r e t a i l e r s   a l s o   a c c u m u l a t e  some s c r a p  
t i r e s  f rom  the   few  defec t ive  tires sh ipped   t o  them from  the 
manufac turers .   Each  t i r e  d e a l e r  must f i n d  a way t o   g e t   t h e   s c r a p  t i res  
removed  from h i s   p r o p e r t y ,   o r   h e  w i l l  face a con t inu ing   accumula t ion  
which may become  a cause of  community  concern. 

( 3 )  Casing   Jockeys  

O f t e n   t h e   w a s t e   t i r e s  are removed  from t h e   r e t a i l e r ' s   l o t  by a 
cas ing   j ockey .  The c a s i n g   j o c k e y   t a k e s   t h e  tires away t o  some l o c a t i o n  
where   they   can   be   sor ted .  Many of   the  tires have  good carcasses and  can 
be  recapped.  Some tires are good  enough t o  be r e s o l d  as is .  The v a s t  
m a j o r i t y  of them are sc rap   and   mus t   be   t r anspor t ed   t o  a t i r e  p i l e  or 
l a n d f i l l .  The   cas ing   jockeys   have   agreements   wi th   the  retailers on t h e  
f r e q u e n c y   o f   p i c k u p s ,   t h e   p i c k u p   f e e   p e r  t i re ,  and   the   degree   o f   "cher ry  
p i c k i n g "   a l l o w e d   t h e  retailers. 

( 4 )  R e t r e a d e r s  

The r e t r e a d e r s   t a k e  t ire carcasses and  run them th rough  a r e c a p p i n g  
p r o c e s s   t o   p u t  new t r e a d   o n  them.  The r e t r e a d e r s   g e n e r a t e   s c r a p  tires 
f rom  incoming  carcasses   which   they  reject, as well as manufac tu r ing  
d e f e c t s .  

As desc r ibed   above ,  a l l  f o u r   p a r t i c i p a n t s   i n   t h e  t i r e  i n d u s t r y  are  
c o n t i n u a l l y   g e n e r a t i n g   s c r a p  tires. Any one of them who i s  not  moving  the 
s c r a p  t ires o f f   h i s   p r o p e r t y   o n  a r e g u l a r   b a s i s  w i l l  soon g e n e r a t e  a 
s u b s t a n t i a l  t i r e  p i l e .  
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2 .  T I R E  DISPOSAL PROBLEMS 

Waste t ires h a v e   v a r i o u s   c h a r a c t e r i s t i c s  which make them h a r d   t o   d i s p o s e  
o f .  

(1) D i f f i c u l t i e s   o f   D i s p o s a l   i n   L a n d f i l l s  

Unless  waste tires are b u r i e d   v e r y   c a r e f u l l y   i n   l a n d f i l l s   t h e y   t e n d  
t o  rise up t h r o u g h   t h e   s o i l   a n d  become uncove red   aga in .   The   l and f i l l  
management   t echniques   to   avoid   th i s   p roblem are time consuming  and 
burdensome,   and   they   involve   deeper   bur ia l ,   mix ing   wi th   o ther  wastes, o r  
bu ry ing  a t  w i d e l y   s p a c e d   i n t e r v a l s .  Even a f t e r   i d e a l   b u r y i n g   t h e  
l a n d f i l l  w i l l  n o t   n o r m a l l y   b e   a b l e   t o   s u p p o r t   s t r u c t u r e s  t a l l e r  than  one 
s t o r y .   T h i s  w i l l  r e l e g a t e   t h e   r e c l a i m e d   l a n d   t o  uses such  as g o l f  
courses .   Because   o f   th i s   p roblem many l a n d f i l l s  w i l l  n o t   a c c e p t   t i r e s .  
S i n c e   t h e r e  is a g e n e r a l   l a n d f i l l   a v a i l a b i l i t y   p r o b l e m   i n   t h e   h e a v i l y  
popu la t ed  areas of  the n a t i o n ,   t h e r e  is a c r i t i ca l  s h o r t a g e   o f   l a n d f i l l s  
a v a i l a b l e   f o r  t ires.  T h i s   h a s   r e s u l t e d   i n   t i p p i n g   f e e s  a t  t h e   l a n d f i l l s ,  
ranging   f rom $.05 t o  $1.00 p e r   p a s s e n g e r   t i r e .  

( 2 )  Mosquitoes  

Tire  p i l e s  are e x c e l l e n t   b r e e d i n g   g r o u n d s   f o r   m o s q u i t o e s .  The 
sha l low  poo l s   o f  water t h a t   c o l l e c t   i n   t h e  t ires a f t e r  a r a i n   a r e   i d e a l  
f o r  the   adu l t   f ema le   mosqu i toes '   egg   l ay ing .   S ince  t i res  a re  d a r k   i n  
c o l o r ,   t h e y   r e a d i l y   a b s o r b   e n e r g y   f r o m   s u n l i g h t ,   c r e a t i n g  a h o s p i t a b l e  
warm envi ronment   for   the   mosqui to   eggs .   This  is  e s p e c i a l l y   t h e  case i n  
w a r m  humid p a r t s   o f  the c o u n t r y ,   s u c h  as  the   Gul f  Coast. 

( 3 )  F i r e   H a z a r d  

T i r e   p i l e s  are b a s i c a l l y   a c c u m u l a t i o n s   o f   c o m b u s t i b l e   m a t e r i a l ,  
similar t o  coal p i l e s .   I f   f i r e s  get s t a r t e d   i n  t i re  p i l e s ,   t h e y  are ha rd  
t o   e x t i n g u i s h ,   a n d   t h e   u n c o n t r o l l e d   b u r n i n g   g i v e s  r ise t o  smoke  and 
nox ious   emis s ions .   The  t i r e  f i r e s   a l s o   l e a v e   b e h i n d   h a z a r d o u s   l i q u i d s  
fo rmed   t h rough   py ro lys i s   t ha t   mus t   be   c l eaned  up to   s a fegua rd   g roundwate r  
a n d   r e s t o r e   t h e  site. To minimize the f i r e   haza rd ,   communi t i e s   some t imes  
i n s i s t   t h a t   t h e  t ire p i l e s   h a v e   f i r e   l a n e s   b e t w e e n   t h e   p i l e   s e g m e n t s   t o  
p r o v i d e  access f o r   f i r e   c o n t r o l   v e h i c l e s  and r e t a r d  the sp read   o f  a 
p o t e n t i a l   f i r e .  The b e t t e r  managed t i r e  s t o c k p i l e s   h a v e   s u r v e i l l a n c e  
systems  and  emergency water s u p p l i e s   f o r   f i r e f i g h t i n g .  

Because of the p r o b l e m s   a s s o c i a t e d   w i t h  t i r e  d i s p o s a l ,   g e t t i n g   r i d  of 
waste t i res  i n v o l v e s   c o n s i d e r a b l e   e x p e n s e   a n d   l o g i s t i c   d i f f i c u l t i e s .  As a 
r e s u l t ,  some   unsc rupu lous   bus inesses   and  car o w n e r s   h a v e   r e s o r t e d   t o   i l l e g a l  
dumping. It i s  d i f f i c u l t   t o  estimate how many waste t i res  have wound up i n  
r a v i n e s ,   w o o d s ,   d e s e r t s ,   o r   e m p t y   l o t s   t h r o u g h   i l l e g a l   d u m p i n g .  
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3 . ALTERNATIVES 

There  are a limited number of alternatives  for  utilizing  or dispos€ng of 
waste  tires. 

(1) Landfills 

Currently  the  main  method  used  in  the  United  States  for  permanent 
disposal of scrap  tires  is  by  landfilling.  Because of the  problem of 
whole  tires  rising  up  in landfills, the  generally  accepted  procedure is 
to  shred  or  split  the  tires  first. Landfilling  the  tires  solves  the  main 
problems  associated  with  tire  piles -- mosquitoes  and  fire  hazards. 
However, there  are  two  major  disadvantages  associated  with  landfilling: 

o Landfill  capacity  is  limited.  There is currently a shortage of 
landfills  in  metropolitan  areas. As the  shortage  Rets worse, 
tires  have to  be transported  longer  distances to reach 
landfills  with  space. 

" 

o The fuel  value of the  tire is lost. Burying a tire  in a 
landfill will-  probably  prevent  its  use as  fuel  in  the  future. 
Landfilling  mixes  the  tires  with  other  wastes and contaminates 
them  with  earth,  making it much  more  difficult  to  retrieve  and 
burn  them  in  the  future. 

Several  years ago, landfilling  was  the  only  viable  option.  But 
recently  new  technologies  have  been  developed  for  combustion and  other 
utilization  alternatives. 

Combus tion 

The controlled  combustion  of  tires  using  environmentally  acceptable 
technologies is very  different  from  uncontrolled  open  burning.  People 
who are not  familiar  with  the  newer  tire  combustion  technologies u s u a l l y  
visualize  open  burning  when  they  think of  tire  combustion - with  black 
smoke and a  noxious  odor  of  burning  rubber.  However,  this  image is  no 
longer  correct. A t  the  much  higher  temperatures of  today's  technologies, 
the  combustion is complete  and  the  environmental  cleanup  technologies 
will  take  care of  the  pollutants.  Several  tire  combustion  technologies 
are available  for  various  uses: 

o Reciprocating  Stoker  Grate  System 

This system  uses  a  grate  composed  of  bars  of  temperature 
resistant  material  arranged  in  a  configuration that allows  air 
flow. This system  has  been  used  commercially  for  twelve  years 
at  the  Gummi  Mayer  tire  facility  in  West  Germany.  It is now 
being  installed  in  a  power  plant  in  Modesto,  California by 
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Oxford  Energy.  This sys tem w i l l  be d i s c u s s e d  i n   d e t a i l  in 
Chapter  111. 

o P u l s i n g   F l o o r   F u r n a c e  

A heat - recovery   s team  genera tor   sys tem  us ing  a p u l s i n g   f l o o r  
furnace   has   been   deve loped   by   Bas ic   Envi ronmenta l   Engineer ing ,  
I n c .   o f   G l e n   E l l y n ,   I l l i n o i s .  A p l a n t  of F i r e s t o n e  Tire & 
Rubber Company i n   D e c a t u r ,   I l l i n o i s  is c u r r e n t l y   u s i n g   t h i s  
sys t em  to   bu rn   was t e  t i r e s  a l o n g   w i t h   o t h e r   s o l i d  wastes. The 
t i re  combust ion  system  produces 23,000 l b / h r  of p rocess   s t eam 
f o r  t h e   p l a n t .  

o Combustion i n  Cement K i l n s  

Ki lns   used   in   the   cement   indus t ry   have   tempera tures   ho t   enough 
to give   comple te   combust ion  of tires i n   a n   e n v i r o n m e n t a l l y  
acceptab le   manner .   This   t echnology is w i d e l y   u s e d   i n   E u r o p e .  
However, i n   t h e  U. S. only  one  cement  maker i s  c u r r e n t l y   u s i n g  
shredded  t ires a s   f u e l  on a commerc ia l   bas i s .   Th i s  company is  
G e n s t a r   i n   R e d d f n g ,   C a l i f o r n i a .   C o m b u s t i o n  of tires i n  cement 
k i l n s  w i l l  b e   d i s c u s s e d   f u r t h e r   i n   C h a p t e r  I V .  

o Small   Packane  Steam  Generators  

S e v e r a l  small package steam genera tor   un i t s   have   been   produced  
by f o r e i g n   m a n u f a c t u r e r s   a n d   o p e r a t e d   i n   v a r i o u s   i n s t a l l a t i o n s  
abroad .  As o f   t h i s   d a t e   o n l y   o n e  i s  i n   o p e r a t i o n   i n   t h e   U n i t e d  
S t a t e s .  

- Tsurusak i   Sea land   marke t s  a small package  system 
m a n u f a c t u r e d   i n   J a p a n  by Nippo.  The u n i t   c a n   b u r n  
24-25 t i r e s / h r ,   p r o d u c i n g  100 p s i g   p r o c e s s  steam w i t h  
t h e   h e a t .   T h e   d r a f t   c o n f i g u r a t i o n   a l l o w s   t h e  t i res  
t o   b u r n  a t  2000°F, g r e a t l y   r e d u c i n g   t h e   e m i s s i o n  
problem.   There   a re   over  20 of t h e s e  small 
i n c i n e r a t o r s  now o p e r a t i n g   i n   J a p a n .   T h e  f i r s t  U.S. 
u n i t  was r e c e n t l y   i n s t a l l e d   a n d   h a s   b e e n   i n   o p e r a t i o n  
f o r   t h e   p a s t  two  months. It i s  a t  Les Schwab Tires,  
a r e t r e a d e r   i n   P r i n e s v i l l e ,  Oregon.  The u n i t   h a s  a 
Cleaver B r o o k s   w a s t e   h e a t   r e c o v e r y   b o i l e r   a n d  a bag 
f i l t e r .  The u n i t   h a s   b e e n   f i t t e d   w i t h   a n   a u t o m a t i c  
f eed   sys t em  tha t   l oads   who le  t ires,  bo th   au tomobi l e  
tires afid l i g h t   t r u c k  tires. The  system was approved 
by the   Depa r tmen t  of Env i ronmen ta l   Qua l i ty  of t h e  
S t a t e  of Oregon,   and it  is  a p p a r e n t l y   w o r k i n g  well .  
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- Bar tech   Inc .  of N e w  Canaan ,   Connect icu t   marke ts  a 
Japanese  patented  system  which w i l l  c o n v e r t  900 t i r e s  
p e r   d a y   t o  a gas  which  can  be  used t o  produce   process  
steam. They  p lan   to  s ta r t  t h e i r   f i r s t  U.S. 
i n s t a l l a t i o n  by the  end  of   the year. 

- Enea l   A l t e rna t ive   Ene rgy   o f   Mi l an ,  I t a l y  h a s  a waste 
t i re  package   p lan t   to   p roduce   process  steam. I t  
consumes  approximately 200 tires per   hour   and 
produces 22,000 l b l h r  of p rocess  steam. None of 
t h e s e   E n e a l   p l a n t s  are c u r r e n t l y   i n   o p e r a t i o n   i n   t h e  
U.S. 

As d i s c u s s e d   a b o v e ,   t h e r e  are s e v e r a l   v i a b l e   c l e a n   c o m b u s t i o n  
t e c h n o l o g i e s   w h i c h   c a n   d e r i v e   f u e l   v a l u e   f r o m  waste t i res .  

( 3 )  Road S u r f a c i n g  

By combining  crumb  rubber  from waste t i res  w i t h   a s p h a l t ,  a road 
s u r f a c i n g  material can  be p r o d u c e d .   S e v e r a l   i n s t a l l a t i o n ;  of t h i s   r o a d  
su r face   have   been   done   -by   f i rms   such  as Asphalt  Rubber  Systems  of  Rhode 
Is land.   They  have  observed  extended  pavement  l i f e  for t h e   l a r g e   m a j o r i t y  
o f   t h e s e   i n s t a l l a t i o n s .  However, t h e   f i r s t   c o s t   o f   a s p h a l t   r u b b e r  i s  
a p p r o x i m a t e l y  twice t h a t   o f   c o n v e n t i o n a l   p a v i n g .   S i n c e   t h e   a d o p t i o n   o f  
t h e   r u b b e r   a s p h a l t   s y s t e m  by s t a t e  highway  departments   remains 
c o n t r o v e r s i a l ,   t h e r e  is no c u r r e n t   i n d i c a t i o n   t h a t  a la rge   vo lume of 
waste t ires w i l l  b e   g o i n g   t o   t h i s   u s e .  

( 4 )  Manufac tured   Products  

I t  i s  poss ib l e   t o   p roduce   va r ious   manufac tu red   p roduc t s   u s ing   c rumb 
rubbe r   f rom waste tires as o p p o s e d   t o   v i r g i n   r u b b e r .   T h e   q u e s t i o n  
r ema ins  as to  t h e   p r o p e r t i e s   o f   r u b b e r   i n   t h e   r e c y c l e d - p r o d u c t   a n d  i t s  
marke t   acceptance .   Recent ly   Rubber   Research   Elas tomer ics ,   Inc .   o f  
M i n n e a p o l i s   d e d i c a t e d  a p l a n t   i n   B a b b i t t ,   M i n n e s o t a   t o   p r o d u c e  a r t ic les  
from  recycled  crumb  rubber   f rom waste tires. T h e i r   T i r e c y c l e @   o p e r a t i o n  
w i l l  u s e  their p r o p r i e t a r y   p r o c e s s  to  make products   f rom  ground  sc rap  
r u b b e r ,   w h i c h   i n c l u d e  mats and  powdered compound. These are ,  i n   t u r n ,  
used  by other f i r m s  i n  t h e   m a n u f a c t u r e  of o t h e r   p r o d u c t s   s u c h  as l i n e r s  
f o r   u s e   i n   t h e   a u t o m o t i v e   i n d u s t r y .  Data from  Rubber  Research 
E l a s t o m e r i c s   i n d i c a t e  small changes of p r o p e r t i e s   c o m p a r e d   t o   v i r g i n  
r u b b e r .  It remains t o   b e   s e e n   w h e t h e r   t h e r e  w i l l  be s u f f i c i e n t   m a r k e t  
acceptance of r e c y c l e d   r u b b e r   p r o d u c t s   t o  make t h i s  a s u b s t a n t i a l   u s e r   o f  
waste tires. 
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( 5 )  P y r o l y s i s  

Using a p y r o l y s i s   p r o c e s s ,  i t  is p o s s i b l e   t o   c o n v e r t   s c r a p  t i r e s  
i n t o  a l i q u i d   f u e l .  The  economics  of  pyrolysis i s  dependent   on   the   p r ice  
of o i l ,  w h i c h   h a s   r e c e n t l y   b e e n   r e l a t i v e l y   l o w ,   a s  well as o n   t h e   s a l e   o f  
t he   cha r   byproduc t s .  
deve loped ,   such  as by 
s u b s t a n t i a l  number of 
manner. 

( 6 )  A r t i f i c i a l   R e e f s  

There  has   been a 
examples of a r t i f i c i a l  

U n t i l  a more e c o n o m i c a l   p y r o l y s i s   p r o c e s s  i s  
upgrading of c h a r ,   t h e r e  i s  no i n d i c a t i o n   t h a t  a 
waste t ires are  l i k e l y   t o  be u t i l i z e d   i n   t h i s  

s u b s t a n t i a l  amoun t   o f   pub l i c i ty   g iven   t o   t he  few 
r e e f s   c o n s t r u c t e d   f r o m  waste t i res .  T h e s e   r e e f s  

a r e   e n v i r o n m e n t a l l y   b e n i g n ,   p r o t e c t i n g   t h e   s h o r e l i n e   a n d   i m p r o v i n g   t h e  
o f f s h o r e   a r e a .  However, t h e   r e e f s  are  e x p e n s i v e   t o   i n s t a l l ,   a n d   t h e  
areas  where  they  can  be  used  to   advantage are  l i m i t e d .   T h u s ,   t h e y  are  
expec ted   t o   have  a n e g l i g i b l e   e f f e c t  on t h e   p r o b l e m   o f   u t i l i z i n g  waste 
t i r e s .  The same is t r u e   f o r   o t h e r   l o w   v o l u m e  uses, such  as boa t   docks ,  
h i g h w a y   s a f e t y   b a r r i e r s ,   s o i l   e r o s i o n   c o n t r o l ,  and  backyard  swings.  

( 7 )  Pond S t o r a g e  

One way o f   a l l i e v i a t i n g   t h e   p r o b l e m s   a s s o c i a t e d   w i t h  t i r e  p i l e s  i s  
t o   s t o r e  them underwater .   There  is c u r r e n t l y   o n e   s u c h  t i r e  pond i n   t h e  
U n i t e d   S t a t e s  a t  t h e  s i te  of an abandoned  quarry  in   North  Haven,  
Connect icut .   However ,  i t  i s  d o u b t f u l   i f   t h i s   s o l u t i o n   t o   t h e  t ire 
problem  can  be  repeated a t  many l o c a t i o n s .  

* * * * * 

I n  summary, t h e r e  are s e v e r a l   a l t e r n a t i v e s   f o r   d e a l i n g   w i t h   t h e  waste 
t i r e  problem.  The  current   high  volume  approaches  appear   to   be  combust ion  and 
l a n d f i l l i n g .  T h e   c o m b u s t i o n   a l t e r n a t i v e s  are d i s c u s s e d   i n   t h e   f o l l o w i n g  
c h a p t e r s  : 

o 111. F r e e   S t a n d i n g  New Power P l a n t  

0 I V .  Cement K i l n s  

0 V. Tire-Der ived   Fue l .  

L a n d f i l l i n g  i s  d i s c u s s e d   f u r t h e r   i n   C h a p t e r  V I .  E n v i r o .   . e n t a l   C o n s i d e r a t i o n s .  

- 7 -  





11. TIRE SUPPLY CONSIDERATIONS 





11. TIRE SUPPLY CONSIDEUTIONS 

The t i r e  s u p p l y   s i t u a t i o n  is  a c r i t i c a l   c o n s i d e r a t i o n   f o r   a n y  
e n t r e p r e n e u r   t h i n k i n g   o f   s e t t i n g  up a power p l a n t   t o   b u r n  waste t i res .  
S i m i l a r l y ,  i t  e n t e r s   i n t o   t h e   e c o n o m i c s  of p r o d u c i n g   t i r e - d e r i v e d   f u e l s   o r  
u s i n g   w a s t e  t i res  as f u e l   i n   c e m e n t   k i l n s .  To make good  economic  sense,   the  
waste t i res  must be a v a i l a b l e   a t  a n e a r - z e r o   o r   n e g a t i v e   c o s t   o v e r   t h e   l o n g  
term. T h e s e   c o n d i t i o n s   t e n d  t o  b e   s i t e - s p e c i f i c  and  depend on s e t t i n g  up l o n g  
term c o n t r a c t s .  

1. TIPPING FEES 

S i n c e  waste t i res  a re  an  unwanted  commodity,   disposing  of them r e q u i r e s  
payment  of a t i p p i n g   f e e   i n  most l o c a t i o n s .  The  amount   charged  for   the 
t i p p i n g   f e e  by t h e   o p e r a t o r  of t h e   l a n d f i l l   o r  t i r e  p i l e  w i l l  v a r y   w i t h   s u p p l y  
a-nd demand .   Depend ing   on   t he   l oca l   s i t ua t ion ,   t he   t i pp ing  fees are anywhere 
from 5 c e n t s  a t i r e  t o  $1.00 p e r   p a s s e n g e r  t i r e .  T ipp ing  fees f o r   t r u c k  t ires 
may be h i g h e r ,   g o i n g  up t o  as h i g h  as $3.00 pe r  t i r e .  The t i p p i n g   f e e  w i l l  
vary   depending  on: 

o s t a t e  a n d   l o c a l   r e g u l a t i o n s  

o a v a i l a b i l i t y  of c o m p e t i n g   l a n d f i l l s   o r   o t h e r   p l a c e s   t o   d i s p o s e  of 
t i res  

o d e g r e e  of e n f o r c e m e n t   a g a i n s t   i l l e g a l  dumping  of t i res .  

I n  some unusua l  cases, t h e r e  may be   the   oppos i te   o f  a t i p p i n g   f e e  -- a 
t i re  boun ty .  This may o c c u r   i n  a community  where  people want t o   g a t h e r  waste 
tires and   d i scourage   i l l ega l   dumping .   Conce ivab ly  i t  c o u l d   o c c u r   i n   t h e  
p r i v a t e   s e c t o r   i f  a t i r e - b u r n i n g   p o w e r   p l a n t   n e e d e d   f u e l .   P r e s e n t l y   n o  
c o m p a n i e s   i n   t h e  U.S.  a re  pay ing  t i r e  b o u n t i e s .  

2 .  LONG TERM CONTRACTS 

I n   o r d e r  t o  a s s u r e  a s u p p l y   o f   f u e l   f o r  a t i r e - b u r n i n g   p o w e r   p l a n t ,   t h e  
o p e r a t o r  of t h e   p l a n t  w i l l  g e n e r a l l y   n e e d   l o n g  term c o n t r a c t s   w i t h   s u p p l i e r s  
of  waste tires. T h e s e   c o n t r a c t s   a s s u r e   t h e  power p l a n t   o p e r a t o r  that   the 
s u p p l i e r s   o f  waste t ires w i l l  n o t  demand a l o w e r   t i p p i n g   f e e   o n c e   t h e   p l a n t  
goes  on l i n e  a n d   t h e i r  waste tires are needed.  The  long term c o n t r a c t s ,   i n  
t u r n ,   a s s u r e  the waste t i r e  s o u r c e s   t h a t   t h e y  can p l a n   t o   d i s p o s e  of t h e i r  
tires w i t h o u t   i n c r e a s i n g   t i p p i n g   f e e s  i n  t h e   f u t u r e  o r  t r u c k i n g   t h e  t ires l o n g  
d i s t a n c e s .  

O p e r a t o r s  of t i r e -bu rn ing   power   p l an t s   can  write long  term c o n t r a c t s   w i t h  
m a n u f a c t u r e r s ,  r e t a i l e r s ,  c a s i n g   j o c k e y s ,  or r e t r e a d e r s .   I n   d e a l i n g   w i t h  
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c a s i n g   j o c k e y s ,   t h e   e n t r e p r e n e u r   c a n   p l a n   t h a t   t h e   c a s i n g   j o c k e y  w i l l  be the  
one who t r a n s p o r t s   t h e  t i res .  In  d e a l i n g   w i t h   o t h e r  par t ies ,  t h e   e n t r e p r e n e u r  
may h a v e   t o   s u p p l y   t h e   t r a n s p o r t a t i o n .  

I n   o b t a i n i n g  a long  term c o n t r a c t ,   a n   e n t r e p r e n e u r  may h a v e   t o   a s s u r e  h i s  
s u p p l i e r s   o f  a way t o   d i s p o s e   o f  t i r e s  u n t i l   t h e   p l a n t  comes  on l i n e .   I n   t h e  
case of Oxford  Energy  Company's  proposed  Connecticut  plant,   they are p r o v i d i n g  
s h r e d d i n g   a n d   l a n d f i l l i n g   s e r v i c e s   t o   t h e i r   s u p p l i e r s   u n t i l   t h e   p l a n t  comes  on 
l i n e .  

The  long term c o n t r a c t   s i t u a t i o n  w i l l  be   i n f luenced  by o t h e r   p o t e n t i a l  
d i s p o s a l  s i tes  f o r  t ires i n   t h e  area. F o r   i n s t a n c e ,   i f   t h e r e  i s  a l r e a d y  a 
t i r e -bu rn ing   power   p l an t   i n   an  area,  i t  would  be d i f f i c u l t   f o r  a second  p lan t  
t o   o b t a i n   a n   a d e q u a t e   s u p p l y   o f  t i res .  

3 .  TRANSPORTATION 

Almost a l l  waste t i res  a r e  moved by t r u c k   i n   t h e   U n i t e d   S t a t e s   t o d a y .  A 
t y p i c a l   t r u c k   u s e d  for t h i s   h a u l a g e  w i l l  ho ld  1 2  t o n s  of whole t i r e s  -- abou t  
1200 t i res .  I f   t h e  t i res  have   been   shredded   in to   2 - inch   chunks ,   the   t ruck  
w i l l  hold twice as much -- 25 t o n s .   T h e   t r a n s p o r t a t i o n   c h a r g e   f o r   t h e   2 5 - t o n  
load  of   2- inch  chunks may be   approx ima te ly  $250.  For a 100-mile r u n   t h i s  
would  be  approximately $ . l o  p e r   t o n  mile o r  1 m i l l  p e t  t i re  mile. G e n e r a l l y ,  
t h e  rule of  thumb i s  t h a t  i t  does   no t   pay   to  move t i res  more than  150 m i l e s .  
The r u l e   o f  thumb i s  s u b j e c t  t o  change,  however, as the   need  f o r  t i r e  d i s p o s a l  
becomes  more s e v e r e ,  o r  as r a i l  and   ba rge   s e rv i ce   becomes   ava i l ab le  f o r  t i res .  

4 .  TIRE ACCUMULATION 

A t i r e - b u r n i n g  power p l a n t  will need a t i r e  p i l e   n e a r b y  as  a s o u r c e  of 
f u e l .  This is n e c e s s a r y  as  a b u f f e r   a g a i n s t   s u p p l y   d i s r u p t i o n s ,   e v e n   i f  
s u p p l i e r s   c o n t i n u e   t o   b r i n g   e n o u g h  waste tires f o r   c u r r e n t   n e e d s .  Thus ,  t h e  
most l i k e l y   s i t i n g   f o r  a t i re -burn ing   power   p lan t  is a t  a n   e x i s t i n g  t i r e  
p i l e .   T h i s  was t h e  case f o r   s i t i n g   t h e   O x f o r d   E n e r g y  t i r e  p l a n t   i n   M o d e s t o ,  
C a l i f o r n i a   w h i c h  is s i t e d  a t  t h e   l a r g e s t  t i r e  p i l e   i n   t h e  U.S. -- 35 m i l l i o n  
t i res .  

5. STANDBY FUEL 

For a power p l a n t   t o   c o n t i n u e   t o   s u p p l y   p o w e r ,  i t  must  have a backup  fue l  
supp ly .   Of t en   power   p l an t s   have  a backup  supply   o f   one   month   o f   fue l  o r  
more. For a t i r e -bu rn ing   power   p l an t ,   t he   mos t   l i ke ly   backup  power s u p p l y  i s  
a t i r e  p i l e .   I f  i t  a p p e a r s   t h a t   t h e  t i r e  p i l e  has a chance of  becoming 
e x h a u s t e d ,   t h e n   a d d i t i o n a l   s u p p l i e s   s u c h  as o i l  or n a t u r a l   g a s  w i l l  be  
n e c e s s a r y .  
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6 .  STATE ACTIONS 

The  development of a  tire-burning  power  plant  can  be  encouraged  or 
inhibited by governmental  actions  in the  host  state  or  the  surrounding 
states. One of the actions that  will  encourage  a  tire-burning  power  plant is 
to enforce the  laws  against  illegal  tire  dumping  in  the  surrounding  area. 
This will  encourage  the  tires to flow  toward  legal  utilization  at  the  power 
plant  rather  than  illegal  dumping. 

On  the  other  hand,  state  actions  in  neighboring  states  can be detrimental 
to  the operation  of  a  tire-burning  power  plant  if  they  draw  off the  waste  tire 

manufacturing  plant  at Babbitt,  Minnesota.  This  allows  the  plant to accept 
waste  tires  without  a  tipping fee. This encourages  the  waste  tire  suppliers 
to  bring  their  tires  to Babbitt, and it discourages  them  from  dropping  off 
their  tires  at  a  competing  location  where  they  might  have  to  pay  a  tipping 
fee. 

supply. For instance,  Minnesota  has  subsidized the  tire  recycling 

* * * * * 

In  conclusion, the  waste  tire  supply  situation  for  tire-burning  power 
plants is highly  site-specific.  To  be  successful,  an  entrepreneur  must  find  a 
situation  where  the  economics  of  the  supply  situation  favor  the  establishment 
of a  plant. 
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111. FRBB STANDING N E W  PO- PLANT FUELED BY W A S T E  TIRES 

C u r r e n t l y ,   t h e   m a j o r   a l t e r n a t i v e   t o   l a n d f i l l i n g   o f  waste tires i s  burn ing  
them i n  a f r e e   s t a n d i n g  new power p l a n t .   T h i s   c h a p t e r   p r e s e n t s   t h e   c u r r e n t  
s t a t u s  of t h i s   a l t e r n a t i v e   a n d   d i s c u s s e s   t h e   e c o n o m i c s   o f  power p l a n t  
o p e r a t i o n .  

1. DESCRIPTION OF TECHNOLOGY 

The f i r s t  U.S. t i r e - b u r n i n g  power p l a n t  is c u r r e n t l y   u n d e r   c o n s t r u c t i o n  
i n  Modes to ,   Ca l i fo rn ia ,   and  i t  is s l a t e d   f o r   t e s t i n g   i n   t h e   n e x t   f e w   m o n t h s .  
A photograph  of t h e  p l a n t  is shown i n   E x h i b i t  111-1. Oxford  Energy is t h e  
d e v e l o p e r ,   w i t h   G e n e r a l  Electric p r o v i d i n g   c o n s t r u c t i o n   s e r v i c e s   f o r   t h e   p l a n t  
on a t u r n k e y   c o n t r a c t   b a s i s .  GE h a s   a l s o   c h o s e n   t o   p a r t i c i p a t e   i n   t h e   v e n t u r e  
as a l i m i t e d   p a r t n e r .  

The p l a n t  is designed  to   produce  12.9 MW of  power  and t o   o p e r a t e   a l l  
y e a r ,  24 hours  p e r  day ,  7 days   per  week.  The d e s i g n   f e e d  capacity o f   t h e   u n i t  
i s  5.6 t o n s / h r .   T h i s  is e q u i v a l e n t   t o   a p p r o x i m a t e l y  700 t i r e s l h r .   T h u s ,   t h e  
f a c i l i t y  w i l l  consume  approximately 4.5 m i l l i o n  tires per  year. S i n c e   t h e  
t i r e  p i l e  a t  Modesto  has 35 m i l l i o n  t ires,  t h e   p l a n t  w i l l  have   enough   fue l   t o  
o p e r a t e   f o r  8 y e a r s   e v e n   i f   a d d i t i o n a l  tires do not   a r r ive .   However ,  t i res  
a r e   c o n t i n u i n g   t o   a c c u m u l a t e  a t  a rate of 4-5 m i l l i o n  per y e a r ,   a n d   t h e   p i l e  
is  n o t   l i k e l y   t o   s h r i n k   r a p i d l y .  

A schemat i c   d rawing   o f   t he  t i r e  i n c i n e r a t i o n   p r o c e s s  is shown i n   E x h i b i t  
111-2. The  p lan t   has   two t i re  i n c i n e r a t o r s ,   e a c h   w i t h   a n   a s s o c i a t e d   b o i l e r .  
The  combustion  of t ires t a k e s   p l a c e  a t  tempera tures   above  1800'F. Dur ing   t he  
b u r n i n g ,   t h e  tires are supported  on a r e c i p r o c a t i n g   s t o k e r  grate. T h e   g r a t e  
i s  made from material which c a n   s u r v i v e   t h e   h i g h   t e m p e r a t u r e s   o f   i n c i n e r a t o r  
s e r v i c e .  The g r a t e s   h a v e  metal b a r   c o n f i g u r a t i o n s   t h a t   a l l o w   f o r  a i r  f low 
above   and   be low.   Th i s   a id s   i n   combus t ion   and   he lps   t o   coo l   t he   g ra t e .   The  
g r a t e   a l s o   a l l o w s   t h e   s l a g   a n d   a s h   t o   f i l t e r  down t o  a conveyor  system  which 
t a k e s  them t o  a h o p p e r   f o r   o f f - s i t e   d i s p o s a l .   T h i s  t y p e  of g r a t e   s y s t e m   h a s  
o p e r a t e d   s u c c e s s f u l l y   f o r  12 years i n  bu rn ing  t i res  a t  t h e  Gummi Mayer t i r e  
f a c i l i t y  i n  West Germany.  Because of t h e   e x p e r i e n c e   r e c o r d   o f   t h e  
r ec ip roca t ing   g ra t e   t echno logy ,   Oxfo rd   Ene rgy ,   t he   deve lope r s   o f   t he   Modes to  
p l a n t ,   c h o s e  i t  ove r   compe t ing   t echno log ie s ,   such  as  r o t a r y   k i l n   o r   f l u i d i z e d  
bed. 

T h e   h e a t   f r o m   t h e   g r a t e  area rises t o   e n t e r   t h e  boiler where   supe rhea ted  
steam is produced.  Each of t h e  two b o i l e r s   p r o d u c e s  steam, and  they  both  feed 
a s i n g l e   t u r b i n e   g e n e r a t o r .  The   sys t em  p roduces   100   mi l l i on   k i lowa t t   hour s   o f  
electrical  power p e r   y e a r .   T h e   p o l l u t i o n   c o n t r o l   s y s t e m   i n c l u d e s  a f l u e   g a s  
d e s u l f u r i z a t i o n  system and a f a b r i c   f i l t e r   b a g h o u s e .  The baghouse w i l l  remove 
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o v e r  99% of t h e   p a r t i c u l a t e   t h a t  is g e n e r a t e d .  The  system s p e c i f i c a t i o n s   f o r  
r e m o v a l   o f   p o l l u t a n t s   a r e  shown i n   E x h i b i t  111-3. 

2 .  STATUS OF FACILITY 

A t  t h e  present time, t h e   M o d e s t o ,   C a l i f o r n i a   f a c i l i t y  of Oxford  Energy is 
s t i l l  u n d e r   c o n s t r u c t i o n .  A s  shown i n   t h e   p h o t o g r a p h   o f   E x h i b i t  111-1, almost  
a l l  t h e   s t r u c t u r e s   h a v e   b e e n   e r e c t e d .  The b o i l e r s ,  s t r u c t u r a l  s t e e l ,  and 
s u p e r h e a t e r s  are i n   p l a c e .  As of   the  end of  March, t h e   d e v e l o p e r s   i n d i c a t e d  
t h a t   t h e   f a c i l i t y  was 80% complete .  A s  o f   t h e n ,   t h e   r e f r a c t o r y  s t i l l  needed 
t o  be  br icked  up,   and  the  cables   and  pipes  s t i l l  needed   t o   be   i n s t a l l ed .   The  
s t a r t u p  i s  s l a t e d   f o r  mid-summer. 

Bes ides   t he   Modes to   f ac i l i t y ,   Oxfo rd   Ene rgy  is i n   t h e   p l a n n i n g   s t a g e s  on 
t h r e e  similar p l a n t s .  

o New H a m p s h i r e   T i r e   I n c i n e r a t i o n   P r o j e c t  

A 1 4  MW waste  t i r e  g e n e r a t i n g   f a c i l i t y  i s  be ing   p lanned   for  a s i t e  
i n   t h e   S t a t e  of New Hampshire. I t  is  e x p e c t e d   t o  cost $ 4 5  m i l l i o n  
t o   b u i l d .  Work is e x p e c t e d   t o  s t a r t  t h i s  year and to   be   comple ted  
i n  1988. Oxford   p lans  to  se l l  t h e  power t o  UNITIL Power 
C o r p o r a t i o n ,  a New H a m p s h i r e   u t i l i t y .  Air q u a l i t y  and waste 
management permits have   a l r eady   been   r ece ived   f rom  the   S t a t e  of  New 
Hampshire.  

o C o n n e c t i c u t  T i re  I n c i n e r a t i o n   P r o j e c t  

T h i s  27  MW t i r e - b u r n i n g  power p l a n t  will b e   l o c a t e d   i n   t h e  town of 
S t e r l i n g   i n   n o r t h e a s t e r n   C o n n e c t i c u t .   O x f o r d   E n e r g y   h a s   o b t a i n e d  
o p t i o n s   t o   a c q u i r e  two sites. The  power p l a n t  is e x p e c t e d   t o   c o s t  
$70  m i l l i o n .   C o n s t r u c t i o n  i s  s l a t e d  t o  b e g i n   t h i s   y e a r   a n d   b e  
c o m p l e t e d   i n  1989. A power sales agreement   has  been n e g o t i a t e d   w i t h  
C o n n e c t i c u t  Power and  Light .   The  Connect icut   Department  of P u b l i c  
U t i l i t i e s  C o n t r o l   h a s   i s s u e d  a f i n a l   o r d e r   a p p r o v i n g   t h e   c o n t r a c t .  

o New J e r s e y   T i r e   I n c i n e r a t i o n   P r o j e c t  

T h i s   u n i t  is p lanned   to   be  a 27 MW e lec t r i ca l  g e n e r a t i o n   f a c i l i t y  
w i t h  a n  e s t i m a t e d   c o s t   o f  $72 mil l ion .   Oxford   Energy   has   ob ta ined  
o p t i o n s   o n  two p o t e n t i a l  s i t es ,  and  they are n e g o t i a t i n g   a n   e l e c t r i c  
power sales ag reemen t   w i th  Atlant ic  Electr ic  Company, which is  
s u b j e c t   t o  review by the New J e r s e y   B o a r d   o f   P u b l i c   U t i l i t y   C o n t r o l .  

A s  d i scussed   above ,   Oxford   Energy  is  i n   t h e   m i d s t   o f   b u i l d i n g  one power 
p l an t   and   p l ann ing  a t  l ea s t  t h r e e  more. A l l  t h e i r   p l a n t s  are  p lanned   to   use  
t h e   r e c i p r o c a t i n g   g r a t e   t e c h n o l o g y ,   w h i c h   h a s   b e e n   s u c c e s s f u l l y   u s e d   b y  Gummi 
Mayer i n  West Germany. 
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EXBIBIT 111-3 

ENVIRONMENTAL  SPECIFICATIONS OF THE MODEST0 POWEB PLANT 

Emissions 

SOX 

co 

UHC 

HCL 

TSP 

Maximum 
lb/dav 

250.0 

500.0 

346.4 

148.4 

56.2 

113.0 

Maximum 
PPMV Dry 

16.86  

46 .58  

8 4 . 5  

33.72 

6 . 6 5  

N / A  

A l l  emissions performance standards  are measured a t  12% C02 (dry) .  

Stack  temperature L80°F. 

Source: Oxford Energy Company 
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3 .  ECONOMICS OF A FACILITY 

The  main f a c t o r   d r i v i n g  any p o t e n t i a l   w a s t e  t i r e  u t i l i z a t i o n   v e n t u r e  is 
the   economics.  The b a s i c   q u e s t i o n   a n y   e n t r e p r e n e u r  w i l l  a sk  i s  about   the 
p r o f i t   p e r  t i r e .  Only  those  proposed  ventures   with a l a r g e  enough p r o f i t   p e r  
t i r e  will be  accomplished. 

The p r o f i t   e a r n e d  per t i r e  may be computed from t h e   e q u a t i o n  shown  below. 

P = F + R - C - T - D  

where 

P i s  t h e   p r o f i t   p e r   t i r e  

P is t h e   t i p p i n g  fee c o l l e c t e d  per t i r e  

B i s  t h e  revenue per t i r e  rece ived   f rom power g e n e r a t i o n  

C i s  t h e   p r o c e s s i n g   c o s t - p e r  t i r e  f o r   o p e r a t i o n   o f   t h e   f a c i l i t y  

T i s  t h e   t r a n s p o r t a t i o n   c o s t   t o   b r i n g   i n  t i res  

D i s  t h e   d i s p o s a l   c o s t   f o r   w a s t e   p r o d u c t s  

For  an  example  of how t h e   p r o f i t  p e r  t i r e  is c a l c u l a t e d ,   c o n s i d e r  a rough 
a n a l y s i s *  o f   t he   p ro f i t   pe r  t i re  f rom  the   Modes to   f ac i l i t y :  

P = 0 ,  s i n c e   t h e  t ires a r e   o b t a i n e d   f r o m   t h e   o n - s i t e   t i r e   p i l e   w i t h o u t  
cha rge .  

It = $1.84, t h e  sales p r i c e  o f   t h e   e l e c t r i c i t y   g e n e r a t e d   p e r   t i r e   a t  a 
u t i l i t y  buyback ra te  of 8 . 3  c e n t s   p e r   k i l o w a t t   h o u r .  

C = $.50, an estimate of t h e   o p e r a t i n g   c o s t   p e r  t i r e  f o r   o p e r a t i o n s  and 
ma in tenance ,   l abo r ,   and  materials. 

T = 0, s i n c e   t h e  tires a r e   a l r e a d y  on s i t e  t h e r e  i s  no t r a n s p o r t a t i o n  
c o s t .  

* SMC's estimates have   been   ne i the r   con f i rmed   no r   den ied  by  Oxford 
Energy. A formal   re turn-on- inves tment   ana lys i s   would   be   necessary   to  be 
r e a l l y   a c c u r a t e .   T h i s  would i n c l u d e   t h e   f i n a n c i n g  s t ruc ture  of t h e  
v e n t u r e ,   i n t e r e s t   r a t e s ,   d e p r e c i a t i o n ,   a n d   t a x   c o n s i d e r a t i o n s .  
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D = $ .08 ,   an   e s t ima te  of t h e  n e t  d i s p o s a l   c o s t   f o r   t h e   t o t a l  f l y  a s h  a n d  
bo t tom  ash  per t i r e .  

S u b s t i t u t i n g   t h e s e   n u m b e r s   i n   t h e   e q u a t i o n   y i e l d s  a p r o f i t  of $1 .26  per  
t i re .  T h u s ,   t h e   a n n u a l   g r o s s   p r o f i t   f o r   t h e   o p e r a t i o n  i s  $1 .26  x 4 . 5  m i l l i o n  
t i r e s  = $5.7 m i l l i o n / y r .  

One rough  measure of t h e   e c o n o m i c   v i a b i l i t y   o f  a v e n t u r e  is t h e   s i m p l e  
payback   per iod   ob ta ined  by d i v i d i n g   t h e   c a p i t a l   v a l u e  by t h e   g r o s s   p r o f i t   p e r  
year. F o r   t h i s   p r o j e c t ,   t h e   e s t i m a t e d   c a p i t a l   c o s t  is  $38   mi l l i on .  

Payback  Period = $38 = 7 years 
$5.7 m i l l i o n  

T h i s   s e e m s   l i k e   a n   a c c e p t a b l e   p a y b a c k   p e r i o d ,   s i n c e   i n v e s t o r s   i n  similar power 
p l a n t s   g e n e r a l l y  want  payback  periods of 7 y e a r s   o r  less. Our r o u g h   a n a l y s i s  
i s  j u s t  a p r e l i m i n a r y   l o o k   a t   t h e   o v e r a l l   e c o n o m i c s ,   s h o w i n g   t h a t   t h e   v e n t u r e  
i s  v i a b l e .  

Note  the  importance of the  buyback ra te  in the   above   example .   I f  i t  had 
been 4 c e n t s   p e r   k i l o w a t t   h o u r   i n s t e a d   o f  8.3 c e n t s ,   t h e n   t h e   p r o f i t   p e r  t i r e  
would  have  been  only $. 31  per  t i r e .  Then  the  payback  period  would  be 28 
yea r s ,   and   t he   i nves tmen t   wou ld  no l o n g e r   b e   a t t r a c t i v e .   F o r   t h e  f i r s t  10 
y e a r s ,   O x f o r d   h a s   b e e n   g r a n t e d   a n   a v e r a g e   a n n u a l   e s c a l a t i o n  ra te  of 9%.  The 
pr ice  p e r  k i lowa t t   hour   pa id   i n   t he   s econd   t en  years is  e x p e c t e d   t o  be 
s i g n i f i c a n t l y   l o w e r .  

4 .  ADVANTAGES OF THE TECHNOLOGY 

A s  d i s c u s s e d   a b o v e ,   t h e   p r o d u c t i o n   o f   e l e c t r i c i t y   t h r o u g h  t i r e  combust ion 
a p p e a r s   t o   o f f e r   v a r i o u s   a d v a n t a g e s .  I t  does   i ndeed   d i spose  of t h e  waste 
t i res  once   and   for  a l l  whi le   p roducing  e l ec t r i ca l  e n e r g y .   T h e   p a r t i c u l a r  
a d v a n t a g e s   o f   t h e  Gummi Mayer r e c i p r o c a t i n g   g r a t e   t e c h n o l o g y  are i t s  l o n g  
h i s t o r y   o f  1 2  y e a r s  of s u c c e s s f u l   o p e r a t i o n   a n d  i t s  e n v i r o n m e n t a l l y   c l e a n  
o p e r a t i o n .   T h e   s y s t e m   a l s o   h a s   t h e   a d v a n t a g e  of b e i n g   a b l e   t o   u s e   w h o l e  t i res  
w i t h o u t   s h r e d d i n g .  

5. CONSTRAINTS OF THE  TECHNOLOGY 

T h e   m o t i v a t i o n   t o   s i t i n g  a t i r e -bu rn ing   power   p l an t  w i l l  be a high  enough 
buyback ra te  f o r  e lec t r ic  power o r  a l o n g  term c u s t o m e r   f o r  steam. The  main 
c o n s t r a i n t   l i m i t i n g   t h e   a p p l i c a b i l i t y  of t h i s  t echno logy  i s  a c c e p t a n c e  by t h e  
host   community.   This  was somewhat easier t h a n   u s u a l   f o r   t h e   M o d e s t o   f a c i l i t y  
s i n c e   t h e   p i l e   o f  35 m i l l i o n  t i res  had already  accustomed  the  community t o  
s e e i n g   t h e   t r a n s p o r t   a n d   s t o r a g e   o f  tires. S i m i l a r l y ,   t h e   M o d e s t o   f a c i l i t y  
demanded  no f u r t h e r   l a n d   r e q u i r e m e n t s   b e s i d e s   t h a t   a l r e a d y   o c c u p i e d .  From t h e  
p o i n t   o f   v i e w   o f   O x f o r d   E n e r g y ,   t h e   M o d e s t o   f a c i l i t y  i s  i d e a l   b e c a u s e   t h e  
s u p p l y   r e q u i r e m e n t s  can be met by u s i n g   t h e   e x i s t i n g  t i re  p i l e .  
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IV. BURNING W A S T E  TIRES IN CEMENT KILNS 

Because   o f   t he   h igh   t empera tu res   i nvo lved   i n   cemen t   k i ln s ,   t hey  make 
i d e a l   f u r n a c e s   f o r   t h e   c o m p l e t e   c o m b u s t i o n   o f  t i res .  U n f o r t u n a t e l y ,   t h i s  
t e c h n o l o g y   h a s   h a r d l y   b e e n   u t i l i z e d   i n   t h e   U n i t e d   S t a t e s ,   w i t h   t h e  f i r s t  s u c h  
s y s t e m   i n   o p e r a t i o n   o n l y  a few  months.   In   Europe,   however ,   the   technology has 
been   wide ly   used   for   severa l  years. 

1. DESCRIPTION OF TECHNOLOGY 

The  process  of cement   manufactur ing i s  shown s c h e m a t i c a l l y   i n   E x h i b i t  
IV-1. The  drawing  shows a t y p i c a l  U.S. cement   ki ln   which  has  no s u s p e n s i o n  
p r e h e a t e r .   I n   t h e   r o t a r y   k i l n ,   l i m e s t o n e   a n d   c l a y  are  hea ted   t o   p roduce   t he  
c l i n k e r .   T h i s  is  la te r  ground  with gypsum to   p roduce   cement .   Genera l ly ,   the  
f u e l s   u s e d  i n  t h e   k i l n  are c o a l  or  n a t u r a l   g a s .   T h e   k i l n   t e m p e r a t u r e  i s  
t y p i c a l l y   a r o u n d  2600°F,  and i t  is hot   enough  for   complete   combust ion  of  waste 
t i r e s ,  i n c l u d i n g   t h e  s t e e l ,  i f   t h e y  a re  used as  a fue l .   Thus ,   t he  waste t i res  
a re  combus ted   i n   an   env i ronmen ta l ly   accep tab le   manner ,   and   t he   cemen t   p roduce r  
r e a l i z e s  some c o s t   s a v i n g s  o n  f u e l .  

Combustion  of t i res  i n  cement k i ln s   has   been   done   commerc ia l ly  a t  s e v e r a l  
c e m e n t   p l a n t s   i n   E u r o p e   f o r  many y e a r s ,   p a r t i c u l a r l y   i n  West Germany, A u s t r i a ,  
and   France .  Most of t hese   p l an t s   f eed   who le  t i res  d i r e c t l y   i n t o   t h e   k i l n s .  
However, i t  i s  e a s i e r   t o   e c o n o m i c a l l y   j u s t i f y   t h e   t e c h n o l o g y  i n  E u r o p e ,   s i n c e  
f u e l  prices are h i g h e r   a n d   l a b o r   c o s t s  are lower.  For example ,   Heide lberger  
Zement i n  West Germany has   been   burn ing  t i res  i n  c e m e n t   k i l n s   s i n c e   1 9 7 8 .  
T h e y   h a v e   u t i l i z e d  as much as 50,000 metric t o n s   p e r   y e a r   i n  6 p l a n t s .  
G e n e r a l l y ,   t h e   p r o p o r t i o n  of t i res  i s  kep t   be low  20%  o f   t he   B tu   i npu t   o f   fue l  
t o  each p lan t .   Improvemen t   i n   k i ln   pe r fo rmance   has   been   obse rved   w i th  more 
s t a b l e   o p e r a t i o n .   M o n i t o r i n g   o f  a i r  p o l l u t i o n  from t h e   k i l n s   i n d i c a t e d   t h e r e  
was no  problem. DOE h e l d  an exchange   meet ing   on   the   use   o f   sc rap  t i r e  f u e l  
f o r   c e m e n t   k i l n s  i n  Chicago i n  1984, wh ich   d i scussed   cemen t   p roduce r s '  
e x p e r i e n c e s   u p   t o   t h a t  time (i tem 7 i n  B i b l i o g r a p h y ) .  

2 .  STATUS OF IMPLEMENTATION 

I n   t h e   U n i t e d   S t a t e s   t h e r e  are  c u r r e n t l y   o n l y  two  cement   p lan ts   which   a re  
b u r n i n g  waste tires i n  t h e i r   k i l n s .   T h e  Genstar Cement p l a n t   i n   R e d d i n g ,  
C a l i f o r n i a   s t a r t e d  test burns  of  t i re  c h i p s   i n   1 9 8 3 .   I n   1 9 8 6 ,   t h e   p l a n t   b e g a n  
b u r n i n g   t i r e - d e r i v e d   f u e l   o n  a commercial basis.  The   Ar i zona   Po r t l and   p l an t  
i n   R i l l i t o ,   A r i z o n a  is c u r r e n t l y   p e r f e c t i n g   t h e i r  t i r e  f u e l   f e e d i n g   s y s t e m   i n  
a series o f  t r ia ls .  T h e s e   p l a n t s '   o p e r a t i o n s  are descr ibed   be low.  
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(1) Gens ta r  

Gens ta r  Cement  Company's Calaveras   cement   p lan t  i s  l o c a t e d  in 
Redding,   Cal i fornia ,   nor th   of   Sacramento.   They are c u r r e n t l y   b u r n i n g  1 
t o n   p e r   h o u r   o f   t i r e - d e r i v e d   f u e l   i n   t h e i r   k i l n .   T h e  waste t i r e   f u e l  
t h e y  buy c o n s i s t s   o f   2 - i n c h   c h u n k s   w h i c h   a r e   s h i p p e d   t o  them by t r u c k .  
These  chunks s t i l l  c o n t a i n   t h e  steel  from  the t i r e  beads   and   be l t s ,   which  
a r e   b e n e f i c i a l   t o   t h e   k i l n   o p e r a t i o n .  Most t ruckloads   o f   2 - inch  pieces 
weigh   approximate ly  25 t o n s .  They o b t a i n   t h e   t i r e - d e r i v e d   f u e l   f r o m   t h e  
Sac ramen to   a r ea ,   and   t he   t rucks   p i ck  up lumber i n   t h e   R e d d i n g   a r e a   t o  
haul   back.  

I n   t h e   p r e s e n t   a r r a n g e m e n t ,   t h e   G e n s t a r   k i l n  gets 10% of i t s  B t u  
i n p u t  f r o m   t h e   t i r e - d e r i v e d   f u e l .  The t i r e  pieces are  f e d   i n t o   t h e   l o w e r  
e n d   o f   t h e   k i l n   ( t h e   h o t   e n d ) .  The remaining 90% of t h e   f u e l   v a l u e  i s  
n a t u r a l   g a s ,   w h i c h  i s  f e d   i n t o   t h e   u p p e r  end  of t h e   k i l n   ( t h e   c o l d  
end) .   Gens ta r   has   deve loped   an   auge r   f eede r   a r r angemen t  t o  f e e d   t h e  t i r e  . p i e c e s   i n t o   t h e   k i l n .  I t  u t i l i z e s  a v a r i a b l e   s p e e d  screw and  an 
e l e v a t o r .  

Before   Gens tar   burned  t i res ,  they   used   to   burn  10% coal   and  90% 
na tu ra l   gas .   Wi th   t he   auge r   a r r angemen t ,   Gens ta r   has   found   t ha t   f eed ing  
t i r e  pieces t o   t h e   k i l n  is e a s i e r   t h a n   f e e d i n g   c o a l .   G e n s t a r   p r e f e r s   t h e  
t i r e  pieces to   whole  t i r e s  because i t  would r e q u i r e   a n   e x p e n s i v e   h a n d l i n g  
system  to  accommodate  whole t ires.  

One advantage  found by G e n s t a r   i n   b u r n i n g  t i r e s  i s  t h a t   t h e y  no 
l o n g e r   h a v e   t o   a d d   i r o n   o r e   t o   t h e i r   c e m e n t .   T h e  t i r e  p i e c e s   c o n t a i n  
i r o n   f r o m   t h e  s teel  beads  and s tee l  b e l t s .   T h i s   i r o n   a c c o m p l i s h e s   t h e  
same purpose as t h e   i r o n   t h e y  would   have   added ,   and   the i r   i ron   o re  
consumpt ion   has   been   cu t  in h a l f .  They  would  have  had t o  p a y   $ l 8 / t o n   f o r  
a d d i n g   t h e   i r o n   o r e .  Not h a v i n g   t o   p u r c h a s e   t h e   i r o n   o r e   h a s   s a v e d  
a p p r o x i m a t e l y  $50,000 p e r   y e a r .   I n  summary, G e n s t a r   h a s   b e e n   p l e a s e d  
w i t h   t h e   r e s u l t s   o f   u s i n g   t i r e - d e r i v e d   f u e l  a n d   p l a n s   t o   c o n t i n u e   u s i n g  
i t .  

( 2 )   A r i z o n a   P o r t l a n d  

A r i z o n a   P o r t l a n d ' s   c e m e n t   p l a n t  i s  l o c a t e d   i n  R i l l i t o ,  Ar i zona   nea r  
Tucson.   They  have  recent ly   begun tr ials of   burning t i r e  c h i p s   i n   t h e i r  
c e m e n t   k i l n .  The c o n f i g u r a t i o n   t h e y   t r i e d  is  d i f f e r e n t   f r o m   G e n s t a r ' s .  
They  feed t i re  p i e c e s   i n t o   t h e   c a l c i n e r   u s i n g   a n  a i r  lock  mechanism. 
They t r i e d   f e e d i n g  4 t o n s / h r  of t i r e  p i e c e s   i n t o   t h e   k i l n   o r  
a p p r o x i m a t e l y  100 t o n s  per d a y .   I n  some test  r u n s   t h e y   s u c c e s s f u l l y   f e d  
t h e  t i re  p i e c e s   f o r  up to  3 days.   However,   they  had  problems  with t i r e  
p i e c e s  jamming t h e   a i r   l o c k .  T h e y   h a v e   b e e n   a b l e   t o   a l l e v i a t e   t h e  
problem  somewhat  by  using 2" x 2" t i re  p i e c e s   i n s t e a d   o f  4" x 4 " .  They 
a l s o   p l a n   t o   t r y   t h e   a i r   l o c k   w i t h   r u b b e r   e d g e s   t o  see i f   t h i s   p r e v e n t s  
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t h e  pieces f rom  ge t t i ng   caugh t   i n   t he  a i r  lock. They p l a n   t o  make t r i a l  
r u n s   w i t h   t h i s   m o d i f i e d   c o n f i g u r a t i o n   i n  May 1987. I f  i t  works well, 
t h e y   p l a n   t o   b u r n  100 tons lday   o f  t i r e  p i e c e s   i n   t h e i r   k i l n .  

I n  t h e i r  most   recent  t r i a l s  of t h e  system, Ar izona   Po r t l and   has  
o b t a i n e d  300 tons   o f  t i r e  p ieces   f rom  the   C i ty  of   Tucson,   which  operates  
a n e a r b y   l a n d f i l l .   T h e   C i t y   o f   T u c s o n   h a s  a shredder   which   produces  2" x 
2" p i e c e s .  To d i s p o s e  of the   shredded  pieces, the   Ci ty   o f   Tucson  
p r o v i d e s  them t o   A r i z o n a   P o r t l a n d  a t  t h e   c o s t   o f   f r e i g h t ,   w i t h o u t  
c h a r g i n g  f o r  t h e   p i e c e s   t h e m s e l v e s .   T h i s  i s  l i k e l y   t o   b e  a c o n t i n u i n g  
supply   because   the   Ci ty   o f   Tucson   has  10,000 t o n s  of t ires.  I n  earlier 
tes t  runs   Ar i zona   Po r t l and   had   a l so   acqu i r ed  2,000 tons   o f  t i r e  p i e c e s  
f rom  the   Ci ty   o f   Phoenix .  

B e f o r e   t h e  t r ia ls  of t i r e  burn ing ,   t he   Ar i zona   Po r t l and   p l an t   had  
b e e n   b u r n i n g   c o a l   t o   g e t  90% o f   t h e i r  B t u  va lue .  The r ema in ing  10% comes 
f r o m   n a t u r a l  gas w h i c h   t e n d s   t o   s t a b i l i z e   t h e   c o m b u s t i o n .   I n   m a k i n g  

. cement   they   have   been   adding   i ron   ore .   The  t r i a l  r u n s   w i t h  t i r e  p i e c e s  
have   no t   i nd ica t ed   any   d i f f e rences   i n   t he   cemen t   p roduced .  

A s  d i s c u s s e d   a b o v e ,   t h e   b u r n i n g   o f  waste t ires i n  American  cement   ki lns  
h a s   j u s t   b e g u n   i n   r e c e n t   y e a r s .   T h e  U.S. i n s t a l l a t i o n s   t o   d a t e   h a v e   b o t h   u s e d  
t i r e  p i e c e s   r a t h e r   t h a n   w h o l e  tires. T h i s   h a s   s i m p l i f i e d   t h e   h a n d l i n g  
s i t u a t i o n  a t  the   cemen t   k i ln s   and   obv ia t ed   t he   need   fo r  a c a p i t a l   i n v e s t m e n t  
i n   e x p e n s i v e   w h o l e  t i r e  handl ing  equipment .   Both  cement   producers  who have 
t r i e d  t i res  h a v e   r e a l i z e d  a s u b s t a n t i a l   c o s t   s a v i n g s   p e r   t o n   o v e r   u s i n g  
c o a l .   T h e   e a r l y   r e s u l t s   f r o m   G e n s t a r   a n d   A r i z o n a   P o r t l a n d  seem promis ing ,   and  
f u r t h e r   g r o w t h  of cement k i l n   u t i l i z a t i o n  wou ld   appea r   l i ke ly .  

3 .  ECONOMICS  OF A FACILITY 

T h e   e c o n o m i c   f e a s i b i l i t y   o f   b u r n i n g  waste t ires i n  cement k i l n s   d e p e n d s  
on r e p l a c i n g   c o a l  a t  a much l o w e r   c o s t   p e r   t o n .   O n l y   t h i s   s u b s t a n t i a l   c o s t  
s a v i n g s  will j u s t i f y  a c e m e n t   p r o d u c e r ' s   i n s t a l l a t i o n   o f  t i re  f u e l   h a n d l i n g  
equipment   and  performing  the test b u r n s   n e c e s s a r y   t o  make a s u c c e s s f u l  
a d j u s t m e n t  of h i s   o p e r a t i n g   p a r a m e t e r s .  

As i n  a l l  t i re  u t i l i z a t i o n   v e n t u r e s ,  we c a n   g e t  a rough   i dea   o f   t he  
economics by l o o k i n g  a t  t h e   e q u a t i o n   f o r  the prof i t  p e r  t i re .  I n   t h i s  case, 
w e  w i l l  l o o k  a t  it  f rom  the   po in t   o f   v iew  of  a cement   p roducer   contempla t ing  
w h e t h e r   t o  use t i r e  f u e l   i n s t e a d  of c o a l .  

P = P + R - C - T - D  

I n  a t y p i c a l  case of a c e m e n t   p l a n t   u s i n g  t i r e  c h i p s :  

P = 0, t h e   t i p p i n g   f e e ,   s i n c e   b o t h  U . S .  c e m e n t   p l a n t s   t h a t   h a v e   t r i e d  
t i r e s  have   t he  t i re  p i e c e s   t r u c k e d   t o  them. 
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R = $.30. I f   c o a l   c o s t s   $ 3 0 / t o n ,  a n d   t h e   t i r e   f u e l  is  provided   wi thout  
cha rge ,   t he   r evenue  i s  i n   t h e  form  of a s a v e d   c o s t .  E is t h e  c o s t  
s a v i n g   p e r  t i r e  from  burning t i r e s  i n s t e a d  of coa l ,   which  i s  $.30 
per t i r e ,  f r o m   t h e   r u l e   o f  thumb  of 100 t i r e s  p e r  t on .  

C = 0. G e n e r a l l y ,  i t  i s  a b o u t   a s   d i f f i c u l t   t o   f e e d   c o a l  as t i r e  p i e c e s ,  
i n  terms of   the  commitments   of   labor   and  mater ia ls .  Some o p e r a t o r s  
t h i n k   t h a t  t i r e  pieces are easier .  

T = $.01, t h e   t r a n s p o r t a t i o n   c h a r g e .  T w i l l  va ry   g rea t ly   depend ing   on  
t h e   d i s t a n c e ,   t h e   t y p e   o f  c a r r i e r ,  and   t he   l oca l   supp ly   and  
demand.  With t h e   r u l e  of ,thumb  of 1 mill pe r  t i r e  mile and  an 
assumed  d i s tance   o f  10 miles, T = S.01. 

D = 0,  t y p i c a l l y   f o r  a cemen t   k i ln .   The re  i s  no waste p roduc t .  The 
t i r e  i s  consumed  completely -- bead,  s tee l  b e l t s ,  and a l l .  The 
s o l i d s  wind  up i n   t h e   c e m e n t   c l i n k e r .  

S u b s t i t u t i n g   t h e s e   v a l u e s   i n   t h e  t i r e  p r o f i t   e q u a t i o n ,  we have 

I n   t h i s   c a s e ,   t h e   c e m e n t   m a k e r   w o u l d   r e a l i z e  a p r o f i t   o f  $ .29  per  t i r e .  
I f   he   bu rned  100 t o n s  of tires per   day ,   he   would   have   an   annual   p rof i t  o f  
a b o u t  $1 m i l l i o n .  

If the  cement  maker  had t o  s p e n d   $ 2   m i l l i o n   f o r   m o d i f i c a t i o n s  t o  h i s  
p l a n t   t o   b u r n  t i r e s ,  the  payback  period  would  be 

Payback   Per iod  = $ 2   m i l l i o n  = 2 years 
$1 m i l l i o n  

T h i s  i s  a shor t   payback   per iod ,   and  a cement   maker   would  be  incl ined  to  
make t h e   c a p i t a l   i n v e s t m e n t .  

However, i f   t h e   s u p p l y   a n d  demand s i t u a t i o n  were d i f f e r e n t ,   a n d   t h e  
cement maker  had t o   p a y   $ 2 8 / t o n   f o r   t i r e - d e r i v e d   f u e l ,   t h e   e c o n o m i c s  would  be 
c h a n g e d .   I n   t h i s  case R would  be  only $.02 p e r  t i re .  This  would make t h e  
p r o f i t   p e r  t i re  $.01 a n d   t h e   a n n u a l   p r o f i t  $37,000. 

For  t h i s   s e c o n d  case of $ 2 8 / t o n   t i r e - d e r i v e d   f u e l ,   t h e   p a y b a c k   p e r i o d  i s  

Payback   Per iod  = $1,000,000 27 y e a r s  
$37,000 

I n   t h i s  case, the   payback   pe r iod  i s  fa r   too   long   and   no   cement   maker  
would make m o d i f i c a t i o n s   t o   h i s   p l a n t   w i t h   t h e   e x p e c t a t i o n   o f   t h i s  l i t t l e  
p r o f i t   p e r  t i re .  
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I n  summary,  the  economics  of  burning tires i n  cement   k i lns   depends   on   the  
pr ice  of t i r e - d e r i v e d   f u e l   ( u n l e s s   t h e   k i l n   c a n   b u r n   w h o l e  t i res ) ,  t h e   p r i c e  
of  t h e  c o m p e t i n g   f u e l   ( u s u a l l y   c o a l ) ,   a n d   t h e   c a p i t a l   i n v e s t m e n t   n e e d e d  to 
modify   the   cement   k i ln   feed   sys tem.   This   aga in  shows the  importance  of   long-  
term s u p p l y   c o n t r a c t s   t o   o b t a i n  t i re  f u e l  a t  a s u i t a b l y  low p r i c e   f o r  a l ong  
pe r iod   o f  time. 

4 .  ADVANTAGES 

As d i s c u s s e d   a b o v e ,   t h e r e  are v a r i o u s   a d v a n t a g e s   t o   b u r n i n g  waste t i r e s  
i n  cement   k i lns .   The   main   advantage  is t h e   e n v i r o n m e n t a l l y   s a f e   d i s p o s a l   o f  
t h e  t i res .  T h e   t e m p e r a t u r e s   i n   c e m e n t   k i l n s  are hot   enough  to   g ive   comple te  
combust ion of t h e  t i r e  wi thout   harmful   emiss ions .  The  cement k i l n   c o m b u s t i o n  
a l s o   e l i m i n a t e s   a n y   s o l i d   a s h   c o n s t i t u e n t s   t h a t  would  be l e f t   o v e r ,   s i n c e   t h e y  
are abso rbed   i n   t he   cemen t   i n s t ead .   The  extra advantage   for   the   cement  
o p e r a t i o n s   t h a t  would   normal ly   be   adding   i ron   ore  is  t h a t   t h e   t i r e s   a l r e a d y  
con ta in   i ron   f rom  the   beads   and  steel  b e l t s .  As f a r  as the   cement   p roducer  i s  
conce rned ,   t he   ma in   advan tage  is t h a t  t i res  a re  a less e x p e n s i v e   f u e l   t h a n  
c o a l .  

5. CONSTRAINTS 

The   ma in   cons t r a in t   t o   imp lemen t ing   t he   bu rn ing   o f  t i res  i n  c e m e n t   k i l n s  
i s  the   economics .   I f  a c e m e n t   p l a n   c a n   a l r e a d y   o b t a i n   c o a l   v e r y   c h e a p l y   a n d  
i f   t h e   t r a n s p o r t a t i o n   c o s t s   f o r   o b t a i n i n g   t i r e - d e r i v e d   f u e l  a re  v e r y   h i g h ,  
t h e n   t h e   p l a n t  w i l l  p r o b a b l y   c o n t i n u e   t o   b u r n   c o a l .  The s i t u a t i o n  i s  ve ry  
s i t e - s p e c i f i c .  

The   cement   p lan ts   vary   wide ly   in   the   amount   o f  c a p i t a l  i n v e s t m e n t  
n e c e s s a r y   t o   m o d i f y   t h e   h a n d l i n g   e q u i p m e n t   f o r  tires. I f   t h e   p l a n t  i s  a l r e a d y  
set  up t o  b u r n   c o a l ,   t h e   m o d i f i c a t i o n s   t o   b u r n   t i r e - d e r i v e d   f u e l  may b e  of t h e  
o r d e r   o f   s e v e r a l   h u n d r e d   t h o u s a n d   d o l l a r s .   I f  a p l a n t   i n s t a l l s  a whole t i r e  
h a n d l i n g   s y s t e m ,   t h e   c o s t  will be well o v e r  a m i l l i o n   d o l l a r s .  Whole t i r e  
b u r n i n g  i s  more d i f f i c u l t   i n  U.S. k i l n s   t h a n  i n  Europe,   where  suspension 
p r e h e a t e r   k i l n s  are of ten   used .   Approximate ly  10% of U.S. c e m e n t   k i l n s   h a v e  
s u s p e n s i o n   p r e h e a t e r s .  Many U.S.  cement f i r m s   h a v e   s u f f e r e d   l o s s e s   i n   r e c e n t  
y e a r s   a n d  are n o t   p l a n n i n g  t o  make a n y   c a p i t a l   i n v e s t m e n t s   i n  the n e a r  
fu tu re .   On ly   t hose   cemen t   p l an t s  that  are r u n n i n g   p r o f i t a b l y   a n d   c a n   f o r e s e e  
s h o r t   p a y b a c k   p e r i o d s  are  l i k e l y   t o  make t h e   i n v e s t m e n t s .  

T h e   s i t i n g   o f  many t i re  u t i l i z a t i o n   f a c i l i t i e s  is d i f f i c u l t ,   b e c a u s e   t h e  
e n t r e p r e n e u r   m u s t   g a i n   t h e   a c c e p t a n c e  of the   communi ty   a round  the   p lan t .   This  
is g e n e r a l l y  easier f o r  a- cemen t   p l an t  which is g e n e r a l l y   l o c a t e d   i n   a n  
i n d u s t r i a l  area. T h e   b u r n i n g   o f   t i r e - d e r i v e d   f u e l   t o   r e p l a c e  some o f   t h e   c o a l  
i s  u n l i k e l y   t o   c a u s e   a n y   n o t i c e a b l e   e f f e c t   o n   t h e   s u r r o u n d i n g   c o m m u n i t y .  
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* * * * * 

In conclusion, the  use of waste  tires as a fuel  for  cement kilns  appears 
promising.  This  has  been  done f o r  many  years  in Europe, and  the  techniques 
are  starting to  be  adopted in the U.S. The  penetration  of  tire  utilization  in 
the cement  industry is likely  to  be driven by site-specific  economics  with 
tires  used as a supplemental  fuel. 
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V. TIRE-DERIVED FUELS 

One p o s s i b i l i t y   f o r   u t i l i z i n g   s c r a p  t i r e s  i s  the   p rocedure   which  
t r a n s f o r m s   t h e   w a s t e  t i res  i n t o   t i r e - d e r i v e d   f u e l  (TDF). B r i e f l y ,  TDF i s  used 
a s  a s u p p l e m e n t a l   f u e l   i n   b o i l e r   o p e r a t i o n s ,  and i t  burns   very  much l i k e  
c o a l .   ( I t   a c t u a l l y   h a s  a h i g h e r   B t u / l b   v a l u e   t h a n   c o a l . )  

1. DESCRIPTION OF  TECHNOLOGY 

A b a s i c   d e f i n i t i o n   o f  TDF i s  s c r a p  t i re  rubber  which is  g r o u n d   i n t o  small 
r u b b e r   c h i p s   s u i t a b l e   f o r   i n c i n e r a t i o n   p r o c e s s e s .  T h e   e x a c t   s i z e  of t h e  
c h i p s ,  as well as  whether   bead  and  radial  wire are removed, a r e   d e c i s i o n s  
based on t he   u se r ' s   needs .   The   ca t egory   o f   u se r   wh ich  i s  m o s t   r e c e p t i v e   t o  
u s i n g  TDF is  a n   i n d u s t r y   t h a t   o p e r a t e s  a boiler t h a t   u s e s  lump  c o a l  on a 
g r a t e .  The   user   should   a l so   be   equipped   to   dea l   wi th   the  s teel  f r agmen t s  
which TDF m a y ,   c o n t a i n .   S t e e l   c o n t e n t   c a n  be an asset i n   c e m e n t   k i l n s   ( s e e  
Pa r t  I V ) ,  b u t   t h i s  is n o t   n e c e s s a r i l y   t h e  case f o r   o t h e r   e n d  users. 
I n d u s t r i a l   c o n s u m e r s   t h a t   b u r n   l u m p   c o a l  a re  a l r e a d y  well equipped   wi th  
p o l l u t i o n   c o n t r o l   d e v i c e s .   I n d u s t r i e s   w h i c h   h a v e   u s e d  TDF i n   t h e   p a s t   i n c l u d e  
t h e   p u l p   a n d   p a p e r   a n d   t h e   c e m e n t   i n d u s t r i e s .   A n o t h e r   i d e n t i f i e d   u s e r   g r o u p  
is  i n s t i t u t i o n a l   b o i l e r s   s u c h  a s  u n i v e r s i t i e s   w h i c h   u s e  TDF to   supp lemen t  
h e a t i n g   f u e l s .  

Even when TDF cus tomers   have   been   i den t i f i ed   and   pe r suaded   t o   pu rchase  
TDF, a m a j o r   p o r t i o n  of a TDF p r o d u c e r ' s   p r o f i t a b i l i t y  w i l l  depend  on  the 
t i p p i n g   f e e   r e c e i v e d  on t ires c o l l e c t e d .   T h u s ,  a s u c c e s s f u l  TDF f i r m  m u s t  be 
i n  a n  area where TDF is marke tab le   and   where   t i pp ing   f ees  are a t  a d e q u a t e  
l e v e l s .  

2.  ECONOMICS OF A FACILITY 

(1) M a r k e t a b i l i t y  

T h e r e   d o e s  ex is t  a s i g n i f i c a n t   p o t e n t i a l   m a r k e t   f o r  TDF. The 
s u c c e s s  or f a i l u r e  of a TDF p roduce r   obv ious ly   depends  on t h e   a b i l i t y   t o  
r e a c h   t h a t   m a r k e t  as well as  hav ing  an adequa te   supp ly  of t i res  w i t h  
which t h i s  demand can be met. The re  are  seve ra l   key   f ac to r s   wh ich   have  a 
tremendous  impact on t h e   m a r k e t a b i l i t y   o f  TDF. 

o Adequate  Supply 

C l e a r l y ,   n o  TDF b u s i n e s s  can b e   c o n s i d e r e d   v i a b l e  if i t  l a c k s  
a n   a d e q u a t e   s u p p l y  stream of waste tires. Fur thermore ,   end  
u s e r s  of TDF w i l l  r e q u i r e  some a s s u r a n c e   t h a t   t h e   s u p p l y  i s  
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. I  

adequate  before  retrofitting  their  equipment to burn TDF. 
Early  users  of  TDF  were  frustrated by occasional  supply 
constraints. 

o Price  Competitiveness 

The price  of TDF  must  be  far  enough  below  that  of  the  existing 
fuels,  such  as coal,  in order to induce  users to  take  the 
necessary  steps  for  the  burning  of  TDF.  Some  retrofitting  will 
usually  be  required. A significent  price  difference  will  be 
required  to  justify  any  capital  investment. 

o Environmental  Controls 

A TDF  producer  should  identify  potential  customers as 
industrial  consumers of fuels,  such  as  coal, that  have  boilers 
already  equipped  with  pollution  controls. The extent  to  which 
pollution  protection  devices  exist  is  directly  related to  the 
proportion  of  TDF  which  can  safely  be  included  in  the  fuel 
mixture. The most  promising  potential  customer is one  that 
burns  lump  coal  on  a  grate. 

o Quality  of  Product 

A successful  TDF  producer  must  have  the  ability to  tailor h i s  
product  to  meet  the  customer's  requirements.  That is,  once 
adequate  supply  and  demand  are  present,  the  TDF  must be  in a 
form  which  is  useful to the user. This  might  include  the 
ability to  remove  all  non-rubber  elements  from  the  tire  as  well 
as the  ability to  grind  the  rubber  into  chips of an  appropriate 
size  for  a  particular  boiler  operation. 

( 2 )  Profitability 

Once the  presence  of  a  market  has  been  identified,  and  assuming  that 
market  can be tapped,  the  income/expense  framework 
items  listed  below. Obviously, if  this  income/expense 
provide  adequate  profits, no entrepreneur  will  start  a 

The equation  below  may be  used  to estimate  the 
TDF  business  venture. 

P = F + R - C - T - D  

would  include  the 
framework  fails  to 
TDF venture. 

prof itability of a 

where 

P is the  profit  per  tire 
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P i s  t h e   t i p p i n g   f e e   c o l l e c t e d   p e r   t i r e  

R i s  t h e   r e v e n u e   p e r  t i r e  rece ived   f rom TDF customers  

C i s  t h e   p r o c e s s i n g  cost for   p roducing  TDF a n d   g e n e r a l   p l a n t  
overhead 

T i s  t h e  transportation c o s t   p e r  t i r e  t o   b r i n g   i n  t i res  when 
n e c e s s a r y  

D is t h e  disposal  c o s t   f o r  waste p r o d u c t s  

Out l ined   be low is  an  example of how p r o f i t   p e r  t i r e  would  be 
c a l c u l a t e d .   A s s u m p t i o n s   a r e   b a s e d  on a h y p o t h e t i c a l  TDF p l a n t   p r o c e s s i n g  
1 m i l l i o n  t i res  p e r  y e a r .  

P = $.75, an estimate o f   t i p p i n g   f e e s .   T h e   a c t u a l   t i p p i n g   f e e  w i l l  
depend  on   the   opera t ing   envi ronment ,   such  as how many o t h e r  
p r o c e s s o r s   a r e   a c c e p t i n g  t ires i n   t h e  area. 

R = $. 25,  based  on a TDF s a l e s   p r i c e  of $25  per   t on .  

C = $.40, a n   e s t i m a t e   o f   c o s t   p e r  t i r e  f o r   o p e r a t i o n s ,   m a i n t e n a n c e ,  
a n d   l a b o r .  

T = $ . 0 5 ,  i n  o r d e r   t o   e n s u r e  a s t e a d y   f l o w  of t i res  it may be 
n e c e s s a r y   o c c a s i o n a l l y   t o   t r a n s p o r t  t i r e s  i n t o   t h e   f a c i l i t y .  

D = $. LO, some e n d - u s e r s   r e q u i r e   t h e i r  TDF t o   b e   f r e e   o f  a l l  non- 
r u b b e r   p a r t s   s u c h  a s  r a d i a l   c o r d .  These materials must  be 
d i s p o s e d   o f   i n  some way such as  b u r i a l .  

T h i s   e x a m p l e   w o u l d   r e s u l t   i n  a p r o f i t   o f  $.45 per  t i r e .  Thus ,   fo r  a 
1 m i l l i o n  t i r e  p e r   y e a r   f a c i l i t y ,   t h i s  comes t o  $450,000 pe r   yea r .   The  
payback   pe r iod   on   t h i s   p ro j ec t ,   a s suming  an i n i t i a l   c a p i t a l   i n v e s t m e n t   o f  
$1 m i l l i o n ,  is ca l cu la t ed   be low.  

Payback   Per iod  = = 2 . 2 2  y e a r s  
$.45 m i l l i o n  

A payback of 2 .22  years i s  a t t r a c t i v e .   B u t   n o t e   t h a t   t h e   r i s k i n e s s  
with regard t o  t h e   c a s h   i n f l o w s  somewhat t a i n t s   t h e   a t t r a c t i v e   p a y b a c k .  
F i r s t ,  75% of the r e v e n u e s   I n   t h i s   a n a l y s i s  are f r o m   t i p p i n g   f e e s ;   t h e s e  
are o f t e n   c a l l e d   " f r o n t   e n d "   r e v e n u e s ,  whereas t h e   a c t u a l  sales of TDF 
are "back  end"  revenues.  Therefore, one  would  want t o  examine   the  waste 
t i re  a c c u m u l a t i o n  rates i n   a n  area t o   b e   r e a s o n a b l y   a s s u r e d   o f   f u t u r e  
t i re  i n f l o w s .   F u r t h e r m o r e ,  TDF m a r k e t a b i l i t y  i s  de te rmined  by the   marke t  
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price f o r  more c o n v e n t i o n a l  f u e l s ,  such as c o a l .   T h u s ,   t h e   p r o f i t a b i l i t y  
of a TDF o p e r a t i o n  i s  r a t h e r   s u s e p t i b l e   t o   t h e   m a r k e t   s w i n g s   i n   p r i c e s   o f  
t he   compe t ing   fue l s .  

I t  s h o u l d   a l s o  be   no ted ,   however ,   t ha t   t he   p r i ces   o f   sh redd ing   mach ine ry  
used i n  a TDF p l a n t   c o v e r  a ra ther   wide   range .   Mobi le  t i r e  s h r e d d e r s   c a n  be 
o b t a i n e d   f o r   u n d e r  $10,000. L a r g e r  commercial s h r e d d e r s ,   a p p l i c a b l e   t o  t h e  
s cena r io   desc r ibed   above ,   can   r ange   f rom $200,000 t o  $500,000, depending on 
t h e  rate o f   t h roughpu t   des i r ed .   Thus ,   t he   r evenue   r i sks   cou ld  be 
s i g n i f i c a n t l y   h e d g e d  by go ing   w i th  a lower-end  machine.  The  above  example 
used a mid-range  machine  cost   of $300,000. 

3 .  ADVANTAGES OF  TDF 

The   advantages  of TDF are similar t o   t h o s e   i n   a n y   w a s t e - t o - e n e r g y  
ope ra t ion .   The   p rocess   e l imina te s   an   unwan ted   accumula t ion   and   p roduces  a 
b s n e f i t   s i m u l t a n e o u s l y .  TDF, a s  well as o t h e r   t i r e - b u r n i n g   t e c h n o l o g i e s ,  
h o l d s   a n   a d v a n t a g e   o v e r   r u b b e r   r e c y c l i n g   i n  terms o f   t h e   q u a l i t y   o f   t h e   e n d  
p r o d u c t .  Up u n t i l  now, r ecyc led   rubbe r   has   posses sed   somewha t   i n fe r io r  
p h y s i c a l   p r o p e r t i e s ,   w h e r e a s   t h e   h e a t   v a l u e  a t i r e  p o s s e s s e s  is more 
g e n e r i c .   T h e  steam produced  by  burning t ires works j u s t  as  well a s  steam from 
b u r n i n g  coal. When t h e   u s e r  'of TDF i s  a l r e a d y   e q u i p p e d   t o   b u r n   l u m p   c o a l ,   t h e  
i n i t i a l   i n v e s t m e n t   t o   b u r n  TDF i s  a t  o r   nea r   ze ro .  

4 .  CONSTRAINTS OF  TDF 

There  are  v a r i o u s   s i t e - s p e c i f i c   c o n s t r a i n t s   o n   t h e  TDF b u s i n e s s ,   b o t h  f o r  
t h e  TDF p roduce r   and   t he   u se r .   These   mus t   be   t aken   i n to   accoun t  i n  a s s e s s i n g  
t h e   v i a b i l i t y   o f  a p o t e n t i a l  TDF o p e r a t i o n .  

(1) S i t i n g  

As d e s c r i b e d   i n   t h e   s e c t i o n   o n  TDF's e c o n o m i c s ,   s i t i n g  i s  c r u c i a l   t o  
t h e   s u c c e s s  of a TDF o p e r a t i o n .   T h e   c o s t  of real  es ta te  f o r   t h e  s i t e ,  
p r o x i m i t y  of TDF c u s t o m e r s ,   a n d   l o c a l   a v a i l a b i l i t y  of waste t i res  a l l  
w e i g h   h e a v i l y   i n   t h e   s u c c e s s  o r  f a i l u r e   o f  a TDF b u s i n e s s .  

Community  Acceptance 

A s  wi th   any   technology  which   burns  tires, community  acceptance  can 
be   p rob lema t i c .   The   no t ion  of TDF c o n j u r e s  a mental p i c t u r e   o f   t h e   o p e n  
b u r n i n g  of a t i r e  i n  t h e   m i n d s  of many, w i t h  the a s s o c i a t e d  smoke  and 
o d o r .   I n   t h e  case of TDF, the t a s k  of ga in ing   communi ty   acceptance  f a l l s  
mos t ly   upon   t he  TDF c u s t o m e r s .  
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* * * * * 

I n  summary, TDF i s  one  of   the ways to   pu t  waste t ires t o   p r o d u c t i v e  
use. As w i t h   a n y   b u s i n e s s   v e n t u r e ,   h o w e v e r ,   t h e   r e l e v a n t   f a c t o r s  must  be 
r e s e a r c h e d   t h o r o u g h l y .   T h i s  i s  p a r t i c u l a r l y   t r u e   w i t h  TDF as t h e r e   c a n  be a 
g r e a t   d e a l  of v a r i a n c e   w i t h i n   t h e s e   f a c t o r s   s i n c e  s o  many are s i t e - s p e c i f i c .  
I t  i s  e s t i m a t e d   t h a t  50,000 t o n s  of TDF are now s o l d  a n n u a l l y ,   g e n e r a l l y  as  a 
s u b s t i t u t e   f o r   c o a l   o r  wood f u e l s .  
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VI. ENVIEON"& CONSIDERATIONS 

T h e r e   a r e   v a r i o u s   e n v i r o n m e n t a l   c o n s i d e r a t i o n s   t h a t   a r e   p a r t   o f   t h e   w a s t e  
t i r e  s i t u a t i o n .   P r o b a b l y   t h e   m o s t   s e v e r e   e n v i r o n m e n t a l   i m p a c t  is a s s o c i a t e d  
w i t h   t h e   s t a t u s   q u o ,   a s  waste t ires con t inue   t o   accumula t e   a round   t he   na t ion  
y e a r  by y e a r .   E a c h   t i r e   u t i l i z a t i o n   m e t h o d   h a s  i t s  own env i ronmen ta l  
parame ters . I n   g e n e r a l ,   t h e s e   u t i l i z a t i o n   o p t i o n s  w i l l  improve   the  
environment  by r educ ing   t he  waste t i r e  bu i ldup .  

1. ROLE OF  EPA 

Waste t i res  are a nonhazardous waste. A s  such ,   t hey   a r e   cove red   unde r  
S u b t i t l e  D of   the   Resource   Conserva t ion   and   Recovery  Act (RCRA). A c c o r d i n g   t o  
40CFR P a r t  257 ,  Criteria f o r   C l a s s i f i c a t i o n  of   Sol id  Waste, D i s p o s a l  
F a c i l i t i e s  a n d   P r a c t i c e s ,   t h e   o p e r a t o r s   o f  waste t i r e  s t o c k p i l e s ,  as  well as 
o r h e r   n o n h a z a r d o u s   w a s t e   f a c i l i t i e s ,   a r e   r e s p o n s i b l e   f o r   t a k i n g   p r o p e r  
p r e c a u t i o n s   t o   p r e v e n t  f i res  a n d   t o   c o n t r o l   i n f e s t a t i o n s  of   mosqui toes  or 
r o d e n t s .  

As one   would   expec t ,   the   nonhazardous  wastes, such  as t ires,  have  had a 
l o w e r   p r i o r i t y   w i t h i n  EPA t h a n   t h e   h a z a r d o u s  wastes. I n  1984, t he   Haza rdous  
and   So l id  Waste Amendments t o  RCRA were e n a c t e d ,   w h i c h   r e q u i r e  EPA t o   s u b m i t  a 
r e p o r t   t o   C o n g r e s s   e x a m i n i n g   t h e   a d e q u a c y   o f   t h e   c r i t e r i a  for nonhazardous 
was te s .  A s e c t i o n  on waste  t i res  will b e   i n c l u d e d   i n   t h i s   S u b t i t l e  D Repor t  
which EPA w i l l  submit  to  Congress  i n  November. 

2. LANDFILL RESTRICTIONS 

EPA's  Phase 1 R e p o r t   u n d e r   S u b t i t l e  D was p u b l i s h e d   i n  1986. The r e p o r t  
d i s c u s s e d   t h e   g e n e r a l   s i t u a t i o n   o n   d i s p o s a l   o f   n o n h a z a r d o u s  waste, w i t h o u t  
p a r t i c u l a r   a t t e n t i o n   t o   w a s t e  tires. The   r epor t   no ted   t ha t  a c r i t i c a l  
l a n d f i l l   s h o r t a g e  i s  d e v e l o p i n g   i n   t h e  U . S . ,  e s p e c i a l l y   f o r   m e t r o p o l i t a n   a r e a s  
o n   t h e  east c o a s t .  

B e c a u s e   o f   t h e   l a n d f i l l   s h o r t a g e ,  many l a n d f i l l s  w i l l  no l o n g e r   a c c e p t  
was te  tires u n l e s s   t h e y   h a v e   b e e n   s p l i t   o r   s h r e d d e d .   T h o s e   l a n d f i l l s   t h a t   d o  
a c c e p t  waste tires a r e   l i k e l y   t o   c h a r g e  a h i g h e r   t i p p i n g   f e e   f o r  them  because 
t h e y  are c l a s s e d  as a "hard-to-handle" waste. 

For i n s t a n c e ,   t h e  Los A n g e l e s   l a n d f i l l   c h a r g e s   $ 7 / t o n  as t h e   t i p p i n g   f e e  
for o r d i n a r y   r e f u s e ,   b u t   t h e y   c h a r g e   $ l O / t o n   a s   t h e   t i p p i n g   f e e   f o r   w h o l e  
t ires.  I f   t h e  t i r e s  are  s p l i t   o r   s h r e d d e d ,   t h e   t i p p i n g   f e e  is reduced  back 
down t o  $7. T h e   h i g h e r   t i p p i n g   f e e  for whole t i res  c o m p e n s a t e s   t h e   l a n d f i l l  
o p e r a t o r   f o r   t h e   a d d i t i o n a l  work tha t   mus t   be   done   i n   bu ry ing   who le  t i res  so  
t h a t   t h e y   d o n ' t  r ise u p   a g a i n .   T h i s   r e q u i r e s   d i s t r i b u t i n g   t h e   l o a d  of t i res  
t h r o u g h o u t   t h e   l a n d f i l l ,   m i x i n g  them w i t h   o t h e r  wastes, and  covering  them 
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over .   Even   wi th  a l l  t h i s   e x t r a   c a r e ,   t h e  t i res  s t i l l  o c c a s i o n a l l y  work t h e i r  
way up  t h r o u g h   t h e   l a n d f i l l   b e c a u s e  of   buoyant   forces   and  then become 
uncovered   aga in .  Even i f   t h e  t i res  s t a y   b u r i e d ,   t h e y  do no t   b iochemica l ly  
deg rade  much. 

3. PREVENTION OF TIRE FIRES 

I n   r e c e n t   y e a r s   t h e r e   h a v e   b e e n   f i r e s  a t  l a r g e  t i r e  s t o c k p i l e s   n e a r  
m e t r o p o l i t a n  areas i n   t h e  s ta tes  o f   F lo r ida ,   Texas ,   V i rg in i a ,   and  
Washington.  These fires were v e r y   h a r d   t o   e x t i n g u i s h   a n d   b u r n e d   f o r   s e v e r a l  
months   caus ing   la rge   vo lumes   of   noxious   b lack  smoke. Tire f i r e s  g e n e r a l l y  
l e a v e   b e h i n d   t o x i c   o i l s   c a u s e d  by t h e   p y r o l y s i s  of t h e  t ires.  Tire f i r e s  may 
r e q u i r e   m i l l i o n s   o f   d o l l a r s   f o r   p r e v e n t i n g   g r o u n d w a t e r   c o n t a m i n a t i o n   a n d  
r e s t o r i n g   t h e  s i te .  

C l e a r l y ,   t h e   o p e r a t o r s  of t i r e  s t o c k p i l e s   m u s t   t a k e   p r o p e r   p r e c a u t i o n s  
t o   p r e v e n t  t i r e  f i r e s .   G e n e r a l l y ,   t h i s   i n v o l v e s   p r o v i d i n g   f i r e   l a n e s   b e t w e e n  
tlie segments  of t h e  t i r e  p i l e .  I t  is  a l s o   n e c e s s a r y  t o  p r o v i d e   s u r v e i l l a n c e  
t o   k e e p   s o u r c e s  of f l ames  away f rom  the  t i res ,  p a r t i c u l a r l y   g u a r d i n g   a g a i n s t  
a r s o n o u s   i n t r u d e r s .   O p e r a t o r s   o f  t i r e  s t o c k p i l e s   o f t e n   p r o v i d e  securi ty  
measures   such  as w a t c h m a n ,   g u a r d   d o g s ,   c h a i n   l i n k   f e n c e s ,   a n d   b r i g h t   l i g h t i n g  
a t  n i g h t .   O p e r a t o r s   h a v e  a lso c o n s i d e r e d   t h e   p o s s i b i l i t y   o f   w a t c h   t o w e r s   w i t h  
i n f r a r e d   o b s e r v a t i o n   e q u i p m e n t .  

Some o f   t h e   b e t t e r   p r e p a r e d  t i r e  p i l e s   have   a l so   p rov ided   emergency  water 
s u p p l i e s   f o r   f i g h t i n g   p o t e n t i a l   f i r e s .   F i r e   h y d r a n t s   h a v e   b e e n   p r o v i d e d  a t  
s t r a t e g i c   l o c a t i o n s ,   c o n n e c t e d   t o  the emergency water s u p p l i e s .  

4 .  CONTROL OF MOSOUITO PROBLEMS 

Waste t i r e  p i l e s   c a n   s e r v e  as  h a b i t a t s   f o r   m o s q u i t o e s   o r   r o d e n t s .  The 
former is a much more severe   p roblem.  

Tires which are p i l e d   o u t d o o r s  w i l l  c o l l e c t   r a i n  water. Because of t h e  
s h a p e   o f   t h e  tires t h i s   t e n d s   t o   h a p p e n   n o  matter w h a t   o r i e n t a t i o n  the t i r e  
h a s   i n   t h e  p i l e  - ver t ica l ,  h o r i z o n t a l ,   o r   a n g l e d .   T h e s e  small ponds are 
i d e a l   p l a c e s   f o r   m o s q u i t o e s   t o   l a y   t h e i r  eggs. If p l a n t  material, such  as  
l e a v e s   o r  grass, b l o w   o n t o   t h e   s u r f a c e  of these small ponds   they   provide  
n u t r i e n t s   f o r   t h e   m o s q u i t o   l a r v a e   ( " w r i g g l e r s " )   t h a t   h a t c h   f r o m   t h e   e g g s .   T h e  
d a r k   c o l o r  of t h e  t i re  abso rbs   sun l igh t   and   p rov ides   warmth   €o r   r ap id  
development .  After a cocoon-like  pupa stage,  the mosqui toes   emerge as a d u l t s ,  
c a p a b l e   o f   c a r r y i n g   d i s e a s e s   a n d   b i t i n g  humans. 

The U.S. P u b l i c   H e a l t h   S e r v i c e ' s   C e n t e r   f o r  Desease C o n t r o l  (CDC) h a s  
made e x t e n s i v e   s t u d i e s   f o r   m o s q u i t o - b o r n e   d i s e a s e s .   T h e y   h a v e   f o u n d   f o u r  
t i r e - b r e e d i n g   m o s q u i t o  species t o  be of   importance.  
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Culex  pipiens  transmits  the  St.  Louis  encephalitis  virus. 

Aedes  triseriatus  transmits  Lacrosse  encephalitis,  a  neurological 
disease  especially  affecting  children. 

Aedes  aegypti  transmits  dengue fever, also  known  as  "breakbone 
fever" . 
Aedes  albopictus  is  called the  Asian  tiger  mosquito  because of its 
aggressiveness  in  attacking  humans.  CDC's  surveillance  indicates 
that  this  mosquito  has  recently  come  to  the U.S. and  was  possibly 
imported  in  shipments of used  truck  tires  from  the  Orient.  The 
Asian  tiger  mosquito  carries  both  LaCross  encephalitis  and  breakbone 
fever.  It also  carries  other  dengue  viruses  that  were  heretofore 
only  prevalent  in  Asia,  including  the  one  that  causes  dengue 
hemoragic  fever. 

Because of  the mosquito  infestation  problem  and  the  mosquito-borne 
diseases, 
problem. 

0 

0 

0 

it is  essential  that  proper  actions  are  taken on the  waste  tire 
Three  types of actions  would  appear to deter  the  mosquito  problem. 

Utilize  or  Landfill  the  Tires 

These would  appear to  be  the  only  long  term  solutions. 

KeeD the Tire  StockDiles in ADDrODriate  Areas 

The tire  pond storage  area  in  the  abandoned  quarry  would  appear to 
offer  full  protection  against  mosquito  infestation.  Similarly,  the 
storage of  tires in arid  areas,  such as deserts,  where they  would  be 
unlikely  to  accumulate  rain  water  would  be  helpful. 

Treat  the Tire  Piles with  Insecticides 

EPA has  developed  a  list of insecticides  which  would be appropriate 
against  mosquitoes.  This  list  is  presented  in  Exhibit VI-1. 
Unfortunately, the  effective  application  of  insecticides  is 
expensive  and  labor  intensive. 

The mosquito  problem is one of  the  main  environmental  considerations  in 
dealing  with  waste  tire  problems. 

5 .  AIR  POLLUTION  REQUIREMENTS 

Those  tire  utilization  systems  that  involve  combustion  generally  have to 
meet air pollution  limits of  both U.S. EPA  and  the  particular  state's 
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MATERIAL 

Oils (GB, F l i t  MLO, e t c . )  

B t i  

D u r s b a n   ( c h l o r p y r i f o s )  
Abate   ( temephos)  
Mala th ion  

Baygon  (propoxur) 
Dibrom  (naled)  
B a y t e x   ( f e n t h i o n )  
P y r e t h r i n s  
P y r e t h r o i d s  
Methoxychlor  
P a r a t h i o n  
"para th ion  

. A l t o s i d   ( m e t h o p r e n e )  

QUANTITY USED* USE** 
(approx.  1 

338,300 

237,200 

231,800 
182,400 
152,900 
146,900 
61,000 
26,900 
17,200 
12,500 

7,800 
1,200 

800 
100 

L 

L 

L some A 
L 
A some L 
L 
A 
A 
A some L 
L b A  
A 
L 
L 
L 

T h e s e   a r e  1984 data   f rom  the   Vector   Cont ro l   Informat ion   Network ,  a 
na t ionwide   su rvey  of m o s q u i t o / v e c t o r   c o n t r o l   a g e n c i e s .  It  should  be 
r e c o g n i z e d   t h a t   t h e r e  i s  c o n s i d e r a b l e   v a r i a t i o n   i n   t h e   r e l a t i v e   a m o u n t s  used  
i n   d i f f e r e n t   p a r t s  of t h e   c o u n t r y .   C a l i f o r n i a ,   f o r   e x a m p l e   u s e s  more m- 
p a r a t h i o n   t h a t   p a r a t h i o n ,   n a l e d ,   m e t h o p r e n e ,   p y r e t h r i n s ,   p y r e t h r o i d s ,   o r  
temephos.   There are a number  of o t h e r   m a t e r i a l s   l i s t e d   i n  EPA f i l e s   f o r  
m o s q u i t o   c o n t r o l ,   b u t   t h e y   a r e  no l o n g e r   u s e d   o r   t h e r e  use i s  very  minor .  

* O i l s  i n   g a l l o n s ;  B t i  i n   b i o l o g i c a l   u n i t e s ;   o t h e r   i n s e c t i c i d e s   a r e   i n  
p o u n d s   a c t i v e   i n g r e d i e n t .  

** L = l a r v i c i d e ,  A = a d u l t i c i d e  
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e n v i r o n m e n t a l   r e g u l a t i o n s .  U s u a l l y  t h e s e   r e q u i r e   t h a t   t h e  t i r e s  be  burned a t  
h igh   t empera tu res   above  1800°F t o   ge t   comple t e   combus t ion   and   des t roy   va r ious  
n o x i o u s   e f f l u e n t s .  

G e n e r a l l y   t h e  c r i t e r i a  f o r   p o l l u t a n t   l e v e l s   a p p l y  t o  f i v e   m a i n   e f f l u e n t s :  

o s u l f u r   d i o x i d e  

o o x i d e s   o f   n i t r o g e n  

o carbon  monoxide 

o unburned  hydrocarbons 

o p a r t i c u l a t e  

The   emiss ions   f rom  the   Modes to   t i re - f i red  power p l a n t  are expec ted  t o  
mqet a l l   p o l l u t a n t  limits, based   on   the   exper ience   wi th   the  same t e c h n o l o g y   i n  
West Germany.  The env i ronmen ta l   spec i f i ca t ions   o f   t he   Modes to   p l an t  were 
p r e s e n t e d   i n   E x h i b i t  111-3. 

6.  ASH PROCESSING 

A t i r e - f i r e d  power p l a n t   s u c h  as t h e   M o d e s t o   f a c i l i t y  w i l l  t y p i c a l l y   g i v e  
rise t o  f o u r   k i n d s   o f   s o l i d  waste p r o d u c t s  -- f l y   a s h ,  gypsum, s l a g ,   a n d  
bot tom  ash.   The  methods  of   deal ing  with  these  four   products  w i l l  be   d i scussed  
below. 

(1) F l y  Ash 

T h e   i n c i n e r a t o r   o f   t h e   M o d e s t o   u n i t  i s  be ing   equipped   wi th  a f a b r i c  
f i l t e r   u n i t   t o  remove   par t icu la te   genera ted   f rom  the   combust ion  
p r o c e s s .   T h e   f a b r i c   f i l t e r  w i l l  c o l l e c t  a f l y   a s h   w h i c h  i s  e x p e c t e d   t o  
c o n t a i n  a l a r g e   p e r c e n t a g e   o f   z i n c   o x i d e .   S i n c e   z i n c  i s  v a l u a b l e ,  i t  i s  
e x p e c t e d   t h a t  the f l y  ash can   be  sold a s  a byproduc t .  I f  i t  cannot  be 
s o l d ,  i t  w i l l  h a v e   t o   b e   s e n t   t o   a n   a p p r o p r i a t e   f a c i l i t y .  

T h e   s c r u b b e r   f o r   t h e   M o d e s t o   p l a n t  will u t i l i z e  a f o r c e d   o x i d a t i o n  
system.  Such a sys tem  produces  gypsum as a f i n a l   p r o d u c t   i n s t e a d   o f  
sc rubber   s ludge .   The   gypsum is s t a b l e   a n d   e a s i l y   h a n d l e d .  It can  be 
s o l d  as a n   i n g r e d i e n t   f o r   m a n u f a c t u r i n g   w a l l b o a r d .   I f  no s u i t a b l e   b u y e r s  
can   be   found,   the   gypsum can b e   l a n d f i l l e d .  
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( 3 )  Metal/Ash 

The   me ta l / a sh   f rom  the   i nc ine ra to r  w i l l  c o n t a i n   t h e  s tee l  f rom  the  
t i r e  beads   and   be l t s  as well as other   non-combust ible  material. About 
4,000 c u b i c   y a r d s  of m e t a l / a s h  per year are e x p e c t e d   t o  come from the 
Modes to   p lan t .  I t  i s  e x p e c t e d   t h a t   t h e   m e t a l / a s h  w i l l  be   so ld   o r  
l a n d f i l l e d .  

( 4 )  Bottom Ash 

Very l i t t l e  bot tom  ash  w i l l  be   genera ted  by the  Modesto 
i n c i n e r a t o r .  I t  i s  p lanned   t ha t   t he   bo t tom  a sh  w i l l  be r e i n j e c t e d   i n t o  
the   fu rnace ,   where  i t  may burn   o r  come o u t  as s l a g   o r   f l y   a s h .  

A s  discussed  above,   the   Modesto power p l a n t   h a s   m e t h o d s   f o r   d e a l i n g   w i t h   t h e  
f o u r   k i n d s  of s o l i d  waste byproduc t s .  Any combust ion   technology  for   was te  
tires should   have  similar p l a n s .  

* * * * * 

E n v i r o n m e n t a l   c o n s i d e r a t i o n s  must  b e   t a k e n   i n t o   a c c o u n t  when d e a l i n g   w i t h  
t h e  waste t i r e  problem.  These  concerns  must  be a d d r e s s e d   w h e t h e r   t h e  t i r e s  
are u t i l i z e d   o r   c o n t i n u e   t o   a c c u m u l a t e .  
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VII. SITING  CONDITIONS  IN TEIE STATIzS/REGIONAL CONSIDERATIONS 

G e n e r a l l y ,   t h e  s ta tes  a r e  well aware o f ,  and q u i t e   c o n c e r n e d   a b o u t ,   t h e  
accumula t ion   o f   s c rap  t ires i n   t h e i r   r e s p e c t i v e   d o m a i n s .   T h i s   c o n c e r n  
e n c o m p a s s e s   b o t h   i l l e g a l  dump si tes and l e g a l   s t o c k p i l e s .   T h e r e   h a s   b e e n  w i d e  
p r e s s   c o v e r a g e   o f   v a r i o u s   f i r e s  a t  waste t i r e  s t o c k p i l e s .   T h e r e   h a s   a l s o   b e e n  
conce rn   ove r   mosqu i to   p ro l i f e ra t ion .   These   have   spa rked   w idesp read  s t a t e  
i n t e r e s t   i n  waste t i res ,  p a r t i c u l a r l y   w i t h i n   t h o s e   s t a t e s   w i t h  d i r e c t  
e x p e r i e n c e   w i t h   t h e s e   s o r t s   o f   u n f o r t u n a t e   o c c u r r e n c e s .   H o w e v e r ,   f o r   t h e   m o s t  
p a r t ,   t h e  s t a t e s  a r e   i n   t h e   r e s e a r c h   s t a g e .  

T h e   t y p i c a l  s t a t e  approach has been   t o   s tudy   t he   p rob lem  wh i l e   t he   s ea rch  
f o r   a n   a d e q u a t e   s o l u t i o n   c o n t i n u e s .   T h e   s o l u t i o n   m o s t   e a g e r l y   a w a i t e d  i s  for 
a c o m m e r c i a l l y   v i a b l e ,   e n v i r o n m e n t a l l y  safe i n d u s t r y   ( o r   i n d u s t r i e s )   t o   e m e r g e  
t h a t   c a n   e l i m i n a t e   a n   e n v i r o n m e n t a l   d a n g e r   w h i l e   i n c r e a s i n g   e c o n o m i c   a c t i v i t y  
ih t h e  s t a t e  a t  t h e  same time. U n t i l   t h e s e   i n d u s t r i e s   p r o v e   t h e m s e l v e s  
v i a b l e ,  most s t a t e s  c o n f i n e   t h e i r   a c t i v i t i e s   t o   i d e n t i f y i n g   a n d   c l e a n i n g   u p  
i l l e g a l   s t o c k p i l e s  a n d   r e g u l a t i n g  known s t o c k p i l e s   t o   s a f e g u a r d   a g a i n s t  
c a t a s t r o p h i c   a c c i d e n t s .  

1. STATE INITIATIVES 

There   have   been  two n o t a b l e   l e a d e r s  among t h e  s ta tes  -- New Jersey and 
Minnesota .   They  have  sought   to  meet t h e  waste t i re  chal lenge  head  on.  Many 
of t h e   o t h e r  s ta tes  r e m a i n   i n   t h e i r  "wait and see" p o s t u r e ,   k e e n l y   w a t c h i n g  
w h a t   o c c u r s   i n   t h e s e   p i o n e e r  s t a t e s .  

(1) New J e r s e y  

New J e r s e y   h a s   b e e n  a f r o n t   r u n n e r   i n   t h e  area of s o l i d  waste 
r e c y c l i n g ,   u s e d  t ires be ing  a s i g n i f i c a n t   p o r t i o n  of t h e i r   g e n e r a l   s o l i d  
waste p r o b l e m .   F a c e d   w i t h   a n   i n c r e a s i n g l y   l i m i t e d   l a n d f i l l   c a p a c i t y ,  the 
s t a t e  o p t e d   t o   r e d u c e  i t s  l e v e l s   o f   s o l i d  waste v i a   r e c y c l i n g   r a t h e r   t h a n  
s e e k   o u t  new l a n d f i l l  s i tes.  I n  1981, t h e  s ta te  implemented  the N e w  
J e r s e y   R e c y c l i n g  Act. The Act e s t a b l i s h e d  a fund to  p r o v i d e   g r a n t s   t o  
m u n i c i p a l i t i e s   a n d   n o n - p r o f i t   g r o u p s   t o  s ta r t  recyc l ing   programs.  I t  
a l s o   p r o v i d e s   l o r i n t e r e s t   l o a n s   t o  new r e c y c l i n g   b u s i n e s s   v e n t u r e s .   T h e  
fund is f i n a n c e d   t h r o u g h  a s u r c h a r g e   p l a c e d   o n  a l l  s o l i d  waste dumped a t  
New J e r s e y   l a n d f i l l s .  The  amount   of   the   surcharge is  c u r r e n t l y  a t  $0.46 
p e r  ton of s o l i d  waste; i t  w i l l  i n c r e a s e   t o   $ 1 . 5 0   p e r   t o n   o n   J u l y  1, 
1987. 

T h e   s u r c h a r g e   s e r v e s  a dual   purpose .  On the   one   hand   the  money 
c o l l e c t e d  is channe led   t o  se t  up new r e c y c l i n g   c e n t e r s .  Once t h e s e  
r e c y c l i n g   c e n t e r s  are  i n   p l a c e ,   t h e   s u r c h a r g e  w i l l  s e r v e  as a 
d i s i n c e n t i v e   t o  dumping r e c y c l a b l e   s o l i d  wastes a t  l a n d f i l l s .  
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The  New Jersey  Department of Environmental  Protection's Office of 
Recycling  has  been  meeting  extensively  with  companies  proposing  start-up 
operations  in  New  Jersey.  Given  New  Jersey's  commitment to initiate 
recycling  programs as well  as  the  high  number  of  scrap  tires  generated 
there,  tire  utilization  businesses  should find  New Jersey to  be an 
attractive  site  for  their  plants. 

The first  major  example  that  New  Jersey's  positive steps are 
attracting  these  new  businesses  has  appeared.  Oxford  Energy,  the  leading 
U.S. developer of  tire-to-electricity  projects,  has  announced  plans to 
build a  tire  incineration  project in New  Jersey. The facility  will be 
able to generate 27 MW of  electric  power  by  incinerating  scrap  tires. 
Oxford  has  options to obtain  two  potential  locations  for  the  facility  and 
is  currently  negotiating  a  power  sales  agreement  with  Atlantic  Electric 
Company.  Construction  is  expected to  begin  as  early as 1988. 

(2) Minnesota 

Minnesota  was  one  of  the  first  states to recognize  the  tire  disposal 
problem  and to  take  steps  toward  curbing it. In July  1985,  the  state 
legislature  passed  a -ban on  landfilling  of  tires. In addition, 
stockpilers  with  inventories in  excess of 500 tires  were  required  to 
obtain  permits as a  means of control.  Recently,  there  have  been  moves to 
extend  the  permitting  program to include  all  players  in  the  waste  tire 
arena. Sometime this  year  it is expected  that a  state  law  will be  passed 
requiring  transporters and  processors  of  waste  tires  to  have  permits as 
well. 

The Minnesota  program  first  sought to identify  the  waste  tire 
stockpiles.  Second,  the  identified  stockpiles  were  prioritized  in  order 
of  greatest  potential  hazard. As of  the  date  of  this report,  legal 
actions  have  been  taken  against the  top 14  stockpiles,  which  account f o r  
3 . 7  million tires, on the  list. The owners of  the stockpiles  must  submit 
a  plan or  schedule f o r  clean-up. As most  piles  were  in  existence  prior 
to  the date the  law  was  passed,  November 21, 1985,  Minnesota  will  usually 
partially  reimburse  stockpile  owners for  the  clean-up  cost. Generally, 
the  state pays  for  transportation  and  any  tipping  fees  applicable  while 
the stockpile  owners  are  responsible for  loading  and  unloading. 

One of Minnesota's  initiatives  was  in  the  form  of  a  user-tax  to 
finance the  tire  program. A tax of $4.00 is assessed  to  the  transfer  of 
a  vehicle title. Part of the  funds  collected  are  channeled to  the 
researching of possible  solutions. In addition, some of these  funds  are 
loaned  to  new  business  ventures  that  utilize  technologies  that  process 
scrap tires. These  loans  carry  below-market  interest  rates  to  reduce  the 
risks  associated  with  a  brand new industry. 

- 37 - 



Not s u r p r i s i n g l y ,  some of   the   mos t   c lose ly   watched  start-ups are 
c e n t e r e d   i n   M i n n e s o t a .  Of p a r t i c u l a r   i n t e r e s t  are t h e   e f f o r t s  of  Rubber 
Resea rch   E la s tomer i c s ,   Inc .  (RRE). RRE was t h e   r e c i p i e n t   o f  a h a l f  
m i l l i o n   d o l l a r  award  from  the  Minnesota Waste Management Board t o  be p u t  
toward a t i r e  p r o c e s s i n g   p l a n t   i n   B a b b i t t ,   M i n n e s o t a .   T h e  f a c i l i t y  could 
p o t e n t i a l l y   p r o c e s s  3 m i l l i o n  t i res  pe r   yea r .  

The f a c i l i t y   u t i l i z e s  W ' s  pa ten ted   T i r ecyc le@  t echno logy .  
B a s i c a l l y ,   T i r e c y c l e @   r e f e r s   t o   t h e   p r o c e s s   o f   s p e c i a l l y   t r e a t i n g   g r o u n d  
s c r a p   r u b b e r   o b t a i n e d   f r o m   o l d  t ires.  Accord ing   t o  RRE, t h e   s p e c i a l  
t r e a t m e n t   g i v e s   t h e  scrap rubber   improved   phys ica l   p roper t ies   which   have  
b e e n   l a c k i n g   i n   p r i o r   r e c y c l e d   r u b b e r   a p p l i c a t i o n s .   T h e   t r e a t e d   s c r a p  
rubbe r  i s  then   mixed   wi th   rubber  compounds i n   v a r y i n g   p r o p o r t i o n s  
depending   on   what   the   needs   o f   the   par t icu lar   end   product  are.  

I n   c o n j u n c t i o n   w i t h   t h e  new p l a n t ,  RRE has   been   p romot ing   t he i r  
"Home on  the  Range"  ad  campaign.  The "Home" i n   t h i s  case r e f e r s   t o  a 
r e s t i n g  place f o r   d i s c a r d e d  tires. Whereas   mos t   d i sposa l   cen te r s  assess 
a f e e   f o r   a c c e p t i n g   p e o p l e ' s   o l d  t i res ,  RRE i s  a c c e p t i n g  t i res  f r e e  of 
c h a r g e .   C u r r e n t l y ,   t h o s e  who w i s h   t o   a v a i l   t h e m s e l v e s   o f   t h i s   o u t l e t  
must f i r s t   a r r a n g e  for  an   appoin tment .  To d a t e ,   t h e   s t o c k p i l e   h a s  
accumulated  amounts  of 40-50,000 t i res .  

2 .  OTHER  CONSIDERATIONS 

The envi ronmenta l   p roblems  which  t i r e  s t o c k p i l e s   r e p r e s e n t  are  s u f f i c i e n t  
i n c e n t i v e   f o r   a d o p t i n g  s t a t e  i n i t i a t i v e s   t o   d e a l   w i t h   t h e   p r o b l e m .  However, 
t h e  t i r e  problem i s  a u n i q u e   s i t u a t i o n   i n   t h a t  i t  o f f e r s   t h e   p o s s i b i l i t y   f o r  a 
"win-win" s o l u t i o n   f r o m   t h e   l e g i s l a t o r ' s   p o i n t   o f   v i e w .   T h a t  i s ,  t h e  t i r e  
d i sposa l   p rob lem  can   be   e l imina ted   w i thou t  a c o s t   t o   t a x p a y e r s   i f   v i a b l e  waste 
t i r e  b u s i n e s s e s   g e t   s t a r t e d .   F u r t h e r m o r e ,   s u c c e s s f u l  new b u s i n e s s e s   r e p r e s e n t  
new sources   o f  tax r e v e n u e   f o r  s t a t e s  t h a t   h o s t  them. 

The p o t e n t i a l   b e n e f i t s   d o   n o t   e n d   t h e r e .  There i s  a " m u l t i p l i e r  e f f ec t "  
o f   s o r t s   a t  work here .   The new b u s i n e s s e s  create new jobs ,   which  create more 
t a x   r e v e n u e s ,   m o r e   e c o n o m i c   a c t i v i t y ,   a n d   a n   i n c r e a s e   i n   d i s p o s a b l e   i n c o m e .  

* * * * * 

I f   t h e   p r o g r e s s i v e   p r o g r a m s   b e i n g   i n i t i a t e d  i n  t h e s e  s ta tes  prove 
s u c c e s s f u l   i n  terms of e l i m i n a t i n g  waste tires while g e n e r a t i n g   b u s i n e s s  
a c t i v i t y ,   t h e r e  w i l l  be many o t h e r  states eager to  implement similar programs. 
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