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T i r e  Disposal  i n  North Carol ina-  
The S t a t e  Prospect ive 

Ter ry  F .  Dover 
by 
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A. I l l e g a l  dumps, s i z e  ranging from a m i l l i o n  t o  simple s to rage  

B.  Publ ic  h e a l t h  s i g n i f i c a n c e ,  t i r e  s i t e s  

around bus inesses  

1. Vector breeding,  i . e . ,  mosquitoes 

2 .  A i r  p o l l u t i o n  and p o t e n t i a l  ground water ,  s u r f a c e  water  
p o l l u t i o n  from f i r e s  

C .  Approved waste  f o r . l a n d f i l 1  d i s p o s a l  

1. Co-disposal w i th  r o u t i n e  s o l i d  waste 

2 .  Disposa l  i n  s e p a r a t e  a r e a ,  i . e . ,  demol i t ion  a rea  

I .  Can Tires  by L a n d f i l l e d ?  
Yes 

A.  L a n d f i l l i n g  i s  environmental ly  sound 

B.  ' N o t  a t h r e a t  t o  ground o r  su r face  waters  

C .  Many l a n d f i l l s  p r o h i b i t  d i s p o s a l  u n l e s s  s l i c e d  o r  quar te red  

D.  Fees ,  s p e c i a l  charges  ranging from .25  t o  $1.00 f o r  s p e c i a l  . 
handl ing 

V. Present  Disposal  P r a c t i c e s  

A. S a n i t a r y  l a n d f i l l  

B .  Mono l a n d f i l l  

C .  I n c i n e r a t i o n  

V.  Spec ia l  Ordinances by Counties  

A. P r o h i b i t i o n  on d i s p o s a l  

B .  P r o h i b i t i o n  on e n t r y  of waste  from o u t s i d e  t h e  county 
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Needs f o r  t h e  Future  
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I ' m  Be tsy  Dorn and I ' m  t h e  r e c y c l i n g  c o o r d i n a t o r  f o r  Mecklenburg County and I 

know a l o t  about r e c y l i n g  a l o t  o f  d i f f e r e n t  p a r t s  and m a t e r i a l s  b u t  I have t o  

admi t  t h a t  when I was asked t o  speak on t h i s  t o p i c  o f  t h e  t i r e  d i s p o s a l  problem 

and r e c y c l i n g  t i r e s ,  I had t o  do some se l f -examina t ion  and r e a l i z e d  t h a t  I was 

v e r y  i g n o r a n t  o n  t h e  s u b j e c t .  

some t h i n g s  b u t  I d i d  do some research  f o r  my speech and i n  t h e  process I l ea rned  

a l o t  m y s e l f  and I t h i n k  I can share some o f  t h e  t h i n g s  l i s t e d .  F i r s t  o f  a l l ,  

I ' m  r e a l l y  here  more t o  l e a r n  than  t o  t e l l  you 

- 

when I was asked t o  speak on t h i s  t o p i c ,  I remembered something someone s a i d  

i n  ou r  s o l i d  waste management department who s a i d  i t ' s  n o t  ou r  problem. We j u s t  

d o n ' t  l e t  t i r e s  i n  ou r  l a n d f i l l  t h a t  a r e  whole, j u s t  s p l i t  i n  q u a r t e r s  and whole 

t i r e s  s p l i t  up a r e  j u s t  whole t i r e s  bu r ied .  As  a r e s u l t  o f  us n o t  a l l o w i n g  them 

i n  t h i s  a rea  un less  t h e y  a r e  s p l i t  o r  qua r te red  we j u s t  d o n ' t  g e t  t h a t  many t i r e s .  

The problem f o r  us i s  a problem growing t o  t h e  h e a l t h  department n o t  on t h e  s o l i d  

waste department, t h e  problem w i t h  t i r e  d i sposa l .  I t h i n k  t h i s  i s  a problem 

t h a t  f a l l s  t h rough  t h e  c racks  between departments i n  a l o t  o f  count ies .  Our 

county, Mecklenburg County, b e i n g  so l a r g e  has more departments and b i g g e r  c racks .  

The s m a l l e r  c o u n t i e s  may be a b l e  t o  cover  t h i n g s  b e t t e r .  

our  county  i s  more o f  an env i romenta l  h e a l t h  problem r i g h t  now. 

The t i r e  problem i n  

The H e a l t h  

Department has been address ing t h e  problem th rough  remedia l  approaches. How 

do we c l e a n  up t i r e s ?  How do we c o n t r o l  t h e  bu rn ing  o f  them? Our county  has 

n o t  been address ing  f rom t h e  p r o a c t i v e  o r  p r e v e n t i v e  s tandpo in t .  

s t a r t  do ing  t h a t .  I l ea rned  a l o t  about t h e  t i r e  d i sposa l  problem i n  our  county. 

I d i d n ' t  even r e a l i z e  t h a t  we had more t i r e s  r e g i s t e r e d  i n  ou r  county  than  we 

have people r e g i s t e r e d  so t h e r e  a r e  a l o t  o f  t i r e s  t h a t  have t o  be managed. 

I d i d n ' t  know t h a t  thousands o f  t i r e s  were be ing  i l l e g a l l y  dumped th roughout  

ou r  county  and t h e y ' r e  be ing  s t o r e d  i n  ways t h a t  p rove  t o  be harmfu l .  

know t h e r e  were peop le  i n  o u r  county  t h a t  i n  t h e  p a s t  have c a p i t a l i z e d  on t h i s  

s i t u a t i o n  o f  n o t  a l l o w i n g  whole t i r e s  t o  be b u r i e d  i n  ou r  l a n d f i l l .  

t o  s e t  up t h e i r  on businesses and charge $1.00 a t i r e  o r  whatever t o  hau l  t i r e s .  

They 'd  r a t h e r  dump them i l l e g a l l y  on o t h e r  peop le ' s  p roper t y .  Then these people 

I hope we can 

I d i d n ' t  

They dec ided 



decided t o  s e l l  t h e i r  p r o p e r t y  t o  someone they  d i d n ' t  know and we ended up w i t h  

s i t u a t i o n s  o f  75,000 t i r e s  p i l e d  on someone's p r o p e r t y  and n o t  b e i n g  a b l e  t o  

p i n p o i n t  who shou ld  have t o  c l e a n  t h i s  up. 

$15,000 t o  c l e a n  up these t i r e s  themselves and those t i r e s  were b u r i e d  whole 

w i t h  a s p e c i a l  p e r m i t  f r o m  t h e  s t a t e .  I n  another s i t u a t i o n  a few yea rs  ago, 

t h e r e  were hundreds o f  thousands o f  t i r e s  on one s i t e  i n  t h e  county  and a l o c a l  

man c a l l e d  and purchased t h a t  l a n d  and b u r i e d  those t i r e s  on s i t e  and whole and 

when t h e y  surfaced, s p l i t  them i n  q u a r t e r s  and r e b u r i e d  them. Obv ious ly  t h a t  

i s  no way t o  manage t i r e s .  I d i d n ' t  r e a l i z e  t h a t  t h e r e  was o n l y  one o l d  t i r e  

s p l i t t e r  i n  our  county  and he o n l y  does i t  o c c a s i o n a l l y  so we h a v e n ' t  a l lowed 

whole t i r e s  i n  our l a n d f i l l  s i n c e  t h e r e  i s  no one o u t  t h e r e  t o  s p l i t  o r  q u a r t e r  

So t h e  county  and t h e  c i t y  pays 

them. 

dumping o f  t i r e s ,  i t  was t h e  people l i k e  you and I who may change our  own t i r e s  

and then what do we do w i t h  them now. 

p u t  them o u t  f o r  garbage pickup, t h e y  a r e  l e f t  so t h e y  go beh ind  t h e  garage ou t  

o f  s i g h t  and f o r g o t t e n .  That i s  how smal l  amounts o f  t i r e s  a re  c o l l e c t i n g  around 

t h e  neighborhood. 

department ge ts  compla in ts  on. I n  1979, ou r  Mecklenburg County Environmental  

H e a l t h  Department conducted a survey  o f  t i r e s  generated by t i r e  hand le rs  and 

t h e  d a t a  i s  va luab le .  

One o f  t h e  b i g g e s t  problems t h a t  I found o u t  was n o t  t h e  l a r g e  i l l e g a l  

The c i t y  w o n ' t  p i c k  them up and when we 

That i s  t h e  t ype  o f  s i t u a t i o n  t h a t  our  environmental  h e a l t h  

O f  t hose  t h e r e  a r e  303 t i r e  hand le rs  and o f  those, 47% 

a r e  s t o r i n g  t h o s e  t i r e s  i n  ways t h a t  breed m i s q u i t o s  and more than 30,000 t i r e s  

were seen on t h e  premises. 

t i r e s  were disposed i n  t h e  county  t h a t  yea r .  

General T i r e ,  and 47,000 o f  those 850,000 t i r e s  were generated by t h a t  group. 

The remainder o f  over 570,000 t i r e s  were disposed o f  by r e t r e a d e r s  and recappers.  

So c l e a r l y ,  t h e r e  i s  a b i g  i n d u s t r y  i n  our  county  o f  r e c u t t i n g  these t i r e s  f o r  

recapp ing  and r e t r e a d i n g  b u t  t hen  t h e y  have t o  do something w i t h  those  t i r e s  

t h a t  c a n ' t  be reused i n  t h a t  form. S i x t y - e i g h t  pe rcen t  o f  t h e  businesses s u r -  

veyed, had p a i d  someone t o  haul  these t i r e s  o f f .  Few o f  them knew where t h e i r  

t i r e s  were dumped. When you t h i n k  o f  t h i s  problem, t h e  most i n t e r e s t i n g  t h i n g  

The Env i ronmenta l 'Hea l th  s t a f f  f e l t  t h a t  850,000 

We have one l a r g e  t i r e  generator,  

- 

~ 



is that we have let this go on for so long in our county and clearly there needs 

to be some kind of government intervention because the private sector i s  not 

handling it effectively. 

other counties can also say the same thing. 

has been focusing on these bigger problems and we consider this a priority. 

Now that I have done my research for this speech, I realize that we are going 

We've got a lot to do in our county and I think that 

Right now my engineering department 

to have t o  address this problem t oo .  
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SCRAP TIRE RECYCLING AND VENDOR'S WORKSHOP 

I HAVE BEEN ASKED TO GIVE A BRIEF OVERVIEW OF THE PROBLEM OF DISCARDED T I E S  

I N  CUMBE8LAND COUNTY AND TO RELAY SOME OF THE I N I T I A T I V E S  THAT HAVE BEEN 

UNDERTAKEN I N  THE COUNTY. AS WE ALL KNOW, THE PROBLEMS ASSOCIATED WITH THE 

DISPOSAL OF USED TIRES ARE WELL DOCUMNTED. WHEN BURIED I N  A CONVENTIONAL 

LANDFILL, TIRES DO NOT SIGNIFICANTLY DECOMPOSE AND THEY HAVE A TENDENCY TO 

RISE TO THE SURFACE, COMPROMISING THE SUITABILITY OF LANDFILL SITES FOR 

F U T U X  DEVELOPMNT. TIRES WHICH ARE IMPROPERLY DISPOSED OF, EITHER I N  

Lnh!DFICI.S OR LEFT ON THE GROUND, WOVIPE EYCEI_LENT 32EEDIbIG GRO!!NDS FOR 

DISEASE CARRIERS AND PESTS. 

T H X A T  TO PUBLIC SAFETY AND ENVIRONMNTAL QUALITY. 

STOCK-PILES OF USED TIRES HAVE WOVEN TO BE A \ 

FIRES WHICH OCCASIONALLY A X S E  I N  STOCK-PLED TIRES ARE COSTLY AND DIFFICULT 

TO CONTROL. 

COUNTY, VIRGINIA WHICH BURNED FOR MORE THAN NINE MONTHS COSTING THE COUNTY 

A SITUATION WHICH COMES TO MIND I S  THE FIRE I N  FREDERICK 

MORE THAN $2,300 TO CONTAIN AND SIPHONED SOM 1.8 MILLION DOLLARS FROM THE 

SUPERFUND FOR CONTAINMNT AND CLEAN-UP OF THE MILTED-TIRE RUNOFF FROM THE 

SITE. 

FAYETTEVILLE WHEtE USED T I E S  FROM A LOCAL TIRE RETAILER WERE STOCK-PILED. 

WITHIN THE LAST YEAR, A F IRE OCCURRED I N  A BUILDING I N  DOWNTOWN 



THE V O L M  OF DISCARDED TIHE5 GENEHATED I N  CUMBEHLAND COUNTY IS MAGNIFIED BY 

THE PRESENCE OF ONE o i  THE WOKLDS LARGEST TIRE PHODUCEHS, KELLY-SPRINGFIELD. 

BASED ON F I G U K E ~  OBTAINED FROM THE COUNTY SOLID WASTE DEPARTMENT, 

APPROXIMATELY 6,300 TONS OF TIRES ARE DISPOSED OF I N  THE LANOFILL, OF WHICH 

90 PERCENT A X  GENERATED FROM KELLY-SPRINGFIELD. 

UNMA2KETAELE TIRES WHICH ARE SLICED BY KELLY PRIOR TO DISPOSAL I N  THE COUNTY 

LANDFILL, SPENT CARBON BLACK AND A RUB8EtI SLUDGE MATERIAL FROM THE TIRE 

I N  ADDITION TO 
~ 

MANUFACTURING PROCESS AND UNFINISHED RUBBER CONTAINING WIRE I S  HECEIVED FROM 

KELLY~FRINGFIELD. 

ONE INITIATIVE UNDE~TAKEF; IN THE COUNTY WAS THE PREPARATION OF A C ~ M B  

: RUBBER FEASIBIL ITY REPDRT BY THE INSTITUTE FOR LOCAL SELF-RELIANCE. THIS 

REPORT WAS PREPARED UNDER THE DIRECTION OF THE CUMBERLANO COUNTY CLEAN 

CCMYUNITY C m I T T E E  AND WAS FUNDED I N  PART THROUGH A WANT FROM THE NORTH 

CAROLINA POLLUTION PREVENTION PAYS PROGi?AM. 

FEASIBIL ITY OF SITING A SCRAP TIRE PROCESSING FACILITY I N  FAYETTEVILLE AN0 

THE OBJECTIVES OF THE STUDY INCLUDED: 

THIS STUDY INVESTIGATED THE 

- ASSESSING THE ECONOMIC VIABIL ITY OF THE TIRE RECYCLING 

REPROCESSING INDUSTRY FOR THE CMBE3LAND COUNTY REGION 

- DETERMINING THE SOURCES, QUANTITIES ANC AVAILA~ILITY 

OF SUPPLY WITHIN A DETERMINED t?ADIUS OF THE P20PDbED 

F A C I C I T Y  

- DETAILING THE TECHNOLOGICAL OPTIONS F O ~  CHUMB RUBBER 

PfiODUCTION AN9 RESPECTIVE COSTS 

- ASSESSING THE POTENTIAL MARKETS 



PREVIOUS ASSESSMENTS OF TIHE-RECYCLING FEASIBILITY INDICATE THAT THE 

PfiOCESSING OF TIXES INTO CRUMB RUBOER IS THE MOST PROMISING OPTION FOR 

SUCCESSFUL MPRKETING OF P~~ODUCTS DEKIVED FROM DISCARDED TIRES. THE TH~~EE 

MAJOR POTENTIAL MARKETS FOR CRUMB RUBBER ARE AS A SUPPLEMNTAL FUEL, AS AN 

ADDITIVE FOR ASPHALT, AND AS A RAW WTERIAL FOR MANUFACTUSING RUBBER 

PRODUCTS. SRI RECOWENDED TO CUMBEliLAND COUNTY CLEAN CaVMUNITY COPNITTEE 

THAT I T  WORK WITH LOCAL INVESTORS TO I N I T I A T E  A DETAILED ASSESSWNT'OF THE 

MA2KET FOR CRUMB liUBBER AS A FUEL AND ASPHALT ADDITIVE AND THAT I T  MORE 

FULLY INVESTIGATE THE POTENTIAL OF THE TIRECYCLE PROCESS. THE TIRECYCLE 

PROCESS IS A NEW PATENTED PROCESS DEVELOPED BY A MINNESOTA FIRM THAT MAY 

MAKE POSSIBLE THE USE OF THE ENTIRE TIRE FOR THE HUBBES PRODUCTS MARKET. 

A PROCESSING PLANT CAPACITY O i  150 TONS PER DAY WAS RECDWNDED BY S R I  BASED 

014 SUPPLY AND DEMAND FIGURE5 FOt? A SEtWICE AREA OF 150 MILE RADIUS FROM 

FAYETTEVILLE ~ 

OTHER RECOF*IENDATIONS CONTAINED I N  THE CRUMB RUBBER. FEASIBILITY REPORT WERE: 

- FU~~THER EXPLORE THE FEASIBIL ITY OF AN ENTEAPRISE TO 

PRODUCE OIL THROUGH PYROLYSIS TECHNOLOGY 

- ENCOUSAGE TkiE FiXTki CASOCiiiG %FAETIGNT OF Ti<ANSPORTATIOi4 

TO ADOPT STAIJDA2DS AND SPECIFICATIONS FOK THE USE OF 

CdUMB RUBBEd I N  ASPHALT 



ANOTHE~? I I 4 IT IAT IVE UNDERTAKEN 8Y CUMBEHLAND COUNTY IS THE INVESTIGATION OF 

MASS BUXN OF SOLID WASTE. SINCE 1979 THE COUNTY HAS BEEN STUDYING HE>OUHCE 

HECOVEdY A5 A LONG TEHM OPTION FOd SOLID WASTE DISPOSAL. 

At3E AN EXCELLENT SOUKCE OF FUEL HAVING A ENEHGY VALUE OF 

12,000 BTU PEH LE. AND WOULD SUPPLEbENT THE HIGH HEATING 

SOLID WASTE. THE SCRAP TIRES COULD BE SHREDDED PRIOli TO 

DISCARDED TIRES 
- 

APPROXIMATELY 

VALUE OF MUNICIPAL 

BEING FED INTO THE 
- 

FUHNANCE-BOILEH . THE COUNTY SOLID WASTE DEPARTMENT IS CURRENTLY 

INVESTIGATING SHREDDING OF SCRAP TIRES AND WOOD PRODUCTS AS AN INTERIM 

MEASURE TO REDUCE THE VOLUM OF THESE MATERIALS PHIOH TO LANDFILLING. 

' 

LATEH I N  THE PROGRAM, Mi?. BOB BENNETT, FAYETTEVILLE CITY ENGINEER WIILL 8E 

DISCUSSING THE USE OF RUBBERIZED CRACK SEALANT I N  THE MMNTENANCE OF ASPHALT 

PAVEMENT. 

THANK YOU For7 THIS OPPOATUNITY TO SPEAK WITH YOU THIS MORNING. 



RUBBER RESEARCH ELASTOMERICS, INC. 
824 ninfh aye. s. e . minneapohs, minnesofa 55414-1392 (612) 378-9647 

FAYETTEVI LLE TECHNICAL INSTITUTE 

T I R E  R E C Y C L I N G  C O N F E R E N C E  

The oppor tun i ty  t o  present the TIRECYCLEo process o f  u t i l i z i n g  waste t i r e s  

i s  appreciated. 

but they can be converted i n t o  a new basic raw mater ia l  f o r  use i n  the 

rubber and p l a s t i c s  industry.  

i n  t h i s  area and t o  some o f  the  possible so lut ions t o  the disposal o f  

used t i r e s  which include shredding f o r  fuel, reduct ion through pyro lys is  

t o  produce o i l  and carbon ash. Other methods put  f o r t h  used ground t i r e  

rubber as an add i t i ve  f o r  asphal t  and using whole t i r e s  f o r  erosion 

control ,  o r  simply shredding f o r  land f i l l .  

The basic f a c t  i s  t h a t  scrap t i r e s  have a negative value 

You have been exposed t o  the t i r e  problem 

A l l  o f  the above methods are f e a s i b k  but  miss the mark i n  t h a t  none o f  

them provides enough value added t o  the f i n a l  product t o  t o t a l l y  cover 

the processing costs. 

o f  subsidy e i t h e r  through t i p p i n g  fees co l lec ted  from the generator o r  

d i r e c t  subsfdy through taxa t ion  on the consumer, 

I n  short,  i n  order t o  survive a l l  requi re  some so r t  

The TIRECYCLE@ process 

produces end products t h a t  generate revenues i n  the v i c i n i t y  o f  $500 per 

ton as opposed t o  $20 t o  $40 per ton for fue l .  

makes TIRECYCLELEI the on ly  r e a l l y  v iab le  t i r e  disposal method present ly 

This high value added 
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Our approach differs from most others i n  t h a t  we will accept t i r e s  a t  our 

p l a n t  free o f  charge. We provide the present system of collectors 

(transporters) w i t h  a legal disposal s i t e .  

accumulation o f  more t h a n  500 t i r e s  w i t h o u t  a permit. 

issued only upon proof t h a t  t i r e s  collected will be disposed o f  only t o  

approved processors. Since we do not charge for disposal we become the 

lowest cost disposal s i t e  i n  the state.  

Minnesota law forbids any 

Permits will be 

A typical collector charges the generator $l.OO/tire t o  pick u p  and pays 

506 t o  dump a t  a processor or a land f i l l .  He can now deliver the t i r e s  

t o  Babb i t t  and save the 506 dumping fee less hfs freight cost. 

from the T w i n  Cities t o  B a b b i t t  is approximately 256. 

increased his bottom l ine by 50%. 

a full  rate back haul since everything t h a t  goes i n  t o  Babbitt has t o  

come o u t  a s  finished product. b a d  weights can be increased by proper 

loading ,  baling t i r e s  or  designing special t r a i l e r s  t o  further enhance 

his return. 

We simply provide the f ina l  disposal s i t e  for t i r e s  of a l l  types and sizes,  

Freight 

Therefore he has 

In a d d i t i o n  he has the possibility of 

We do n o t  want t o  infringe upon the existtng collection system, ’ 

TIRECYCLE@ i s  the registered trademark of RRE and encompasses a wide 

spectrum of products that are produced from recycled scrap rubber. The 

TIRECYCLE@ process involves t ak ing  whole t i r e s ,  g r i n d i n g  them i n t o  varying 

particle sizes and then surface treating them w i t h  a patented l i q u i d  poly- 

mer so t h a t  the scrap rubber actively cross-links w i t h  the other particles 

which i n  turn enables i t  t o  be integrated i n t o  finished molded rubber 

products a t  h i g h  concentrations w i t h o u t  affecting thelr physical properties. 

- 

~ 
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TIRECYCLEs which s e l l s  for  between 25 and 33 cents per pound can be sub-  

s t i tuted u p  to  100% for v i r g i n  rubber which has a sell ing price that 

ranges from 40 to  80 cents per pound. 

TIRECYCLEs used, a compounder's raw material costs can be reduced by 

20% to  50%. 

Depending on the concentration o f  

Ground scrap rubber has been available and has been used i n  rubber com- 

pounding for an extensive amount of time; however, the level of usage 

has usually been limited to  a low percentage (10%) i n  compounding. 

specific advantage of TIRECYCLE@ i s  i t s  u t i l i t y  i n  compounding. 

level o f  usage i s  50% (i.e., equal weights of TIRECYCLE@ and the v i r g i n  

rubber compound). 

The cost savings for  the compounder us ing  TIRECYCLE@ are  phenomenal. 

TIRECYCLE@ now becomes a major compounding ingredient i n  a huge market. 

The 

A typical 

T h i s  h i g h  level of usage i s  unique to  the industry. 

When concentrations o f  untreated ground rubber are  used i n  a concentration 

greater than 10%. the physical properties of the end product usually fa l l  

off  dramatically. The use o f  TIRECYCLE@ is  contrary t o  the expected i n  

that  i t  has been shown tha t  concentrations o f  25%. 50% and 75% af fec t  the 

physical properties to  only a minor degree and the degree of loss i s  

reasonably constant regardless of the concentration. 

been shown tha t  the size of the particulate has a minimal effect  on the 

physical properties, 

us ing  particulate scrap were oriented towards achieving a smaller par t ic le  

size. T h i s  approach can become verK costly as par t ic le  sizes smaller than 

30 mesh are attempted. 

In addition, i t  h a s  

Prior to  the advent of TIRECYCLE@, a l l  attempts a t  

Particle sizes i n  the range of 30 mesh are essentially 
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The TIRECYCLE@ treatment works qu i te  the  e f fec t i ve  l i m i t  f o r  fineness. 

we l l  w i th  a pa r t i cu la te  f i n e r  than 30 mesh, but there i s  usua l l y  no need 

f o r  t h i s  expense. 

p a r t i c u l a t e  scrap regardless o f  the source o f  rubber. 

i s  very d i f f i c u l t  t o  g r ind  f i n e r  than 10 mesh. 

makes c o s t l y  gr ind ing procedures superfluous. 

This development provides a low cos t  base f o r  the 

For example, buty l  

The TIRECYCLEa treatment 

An add i t iona l  aspect o f  t h i s  process i s  the exp lo i t a t i on  o f  the  scrap 

rubbers other than t i r e s .  A l l  rubber molding produces a considerable 

amount o f  scrap rubber ( 5  - 15% i s  t yp i ca l ) .  

other types o f  elastomers can be used t o  great  advantage. 

recyc l lng  o f  c o s t l y  polymers -- Neoprene, buty l ,  n i t r i l e ,  EPDM. 

d iscard scrap rubber can be qu i te  cost ly .  

the  compound, but disposal costs tend t o  be i n  the area o f  f i v e  cents per 

pound. A RRECYCLP program has been developed and can be o f fe red  t o  rub- 

ber molders whereby t h e i r  rubber scrap can be ground, t reated and returned 

t o  them f o r  a t o l l  charge. A t y p i c a l  compound cos t  o f  55 cents per pound 

can be o f f s e t  w i t h  a RRECYCLP charge o f  $0.25 t o  $0.30 per pound. These 

economies can be q u i t e  a t t r a c t i v e  t o  the compounder. 

It has been shown t h a t  the 

This al lows a 

To 

Not only  i s  there the loss  o f  

There are custom gr inders o f  scrap rubber who present ly  s o l i c i t  special 

gr ind ing o f  scrap. 

grinding. 

the same manner as i s  the t i r e  scrap rubber. 

- They, however, can on ly  provide a minimal service o f  

The u t i l i z a t i o n  o f  these other ground rubbers i s  l i m i t e d  i n  
- 
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One of the basic aspects of TIRECYCLEa i s  i t s  use as a n  engineering 

material. 

because of i t s  low cost.  

significant because this is  a n  area closed t o  regular compound rubber 

because of cost .  

meet the specific requirements. 

raw material i n  th i s  area i s  heavily dependent on i t s  availability. 

Stable supply rather than technical efficacy i s  the c r i t i ca l  p o i n t .  

TIRECYCLE@ would revolutionize residential roofing in the same way that 

single ply roofing has revolutionized comnercial roofing. I t  must be 

noted t h a t  TIRECYCLEa f i t s  w i t h  the single ply roofing, too, i n  terms of 

providing unusual services -- ballast walkway mats and recycling the 

scrap rubber of the EPOM single ply, 

To ta l ly  new end products can now be designed u s i n g  TIRECYCLE@ 

One application i s  roofing shingles. T h i s  i s  

TIRECYCLE@ can be modified for color, for example, t o  

The a d o p t i o n  of TIRECYCLEa as a basic 

Another TIRECYCLE@ use is i n  t i r e  tread rubber for au to ,  truck, and off 

the road. 

equal or better t h a n  the basic rubber compound used. 

approach t o  recycling. 

enhances t h e  performance of the tread rubber. 

savings, b u t  the objectlve has been to  realize significant improvements 

i n  performance. 

of paying for performance. 

Tread rubber w i t h  40 t o  50% TIRECYCLE9 has been found t o  be 

T h i s  is a basic 

The sal ient  point is that the TIRECYCLEa actually 

There are obvious cost 

T h i s  is a market t h a t  is large and t h a t  has the capability 

A t  the present time there are no products directly competitive w i t h  

TIRECYCLE@. 

for i t  is the start ing po in t  for TIRECYCLEa. 

There is ground scrap rubber which can hardly be competition 

There i s  reclaimed rubber 
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which has been available on a historical basis and i s  s t i l l  being produced 

i n  a large volume. I t  i s  basically produced by four  suppliers w i t h  a cur- 

rently estimated volume of 80 m i l l i o n  pounds annually. 

volves a chemical process whereby rubber i s  devulcanized t h r o u g h  the use 

Reclaiming i n -  

of heat and solvents. 

hastened the decline of the increasingly costly operations. 

projections forecast the elimination of the reclaim fndustry w i t h i n  the 

next five t o  seven years. 

particularly as a process aid. 

i s  t h a t  i t  works quite well w i t h  TIRECYCLE@, and TIRECYCLE@ improves i t s  

general physical properties. Reclaimed rubber has been suggested as a 

compounding ingredient i n  conjunction w i t h  TIRECYCLE@. 

The environmental hazards of the process have 

Industry 

Reclaimed rubber i s  used i n  rubber compounding 

The most interesting aspect of reclaim 

I t  i s  particularly interesting that  TIRECYCLE@ has been utilized for a 

number of reasons other than cost. 

been used i n  a compound t o  reduce a i r  trappage. The limitations of the 

concentration and loss of physical properties compromised i t s  use. TIRE- 

CYCLE@ can be used i n  any concentration and allows the compounder great 

latftude for a d j u s t i n g  and solving problems. 

improved wi thou t  increasing scorch, 

or reclaimed rubber retards the cure rate. 

improved. T h i s  i s  a very important factor i n  compounding. Usually the - 

only way to improve compression set resistance is  to  make a harder compound. 

TIRECYCLE@ allows softer compounds w i t h  much less  compression set .  Improve- 

ment is usually i n  the range o f  25%. 

Ground rubber, for example, has often 

The rate of cure i s  

Usually the addition of ground rubber 

Compression s e t  resistance is 

~ 
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TIRECYCLE@ i s  a means o f  eas i l y  introducing re in fo rc ing  f i b e r s  i n  a rub- 

ber compound. 

qu i te  eas i l y  accomplished. 

ca l l ed  FIBRECYCLF. 

which i s  then surface treated. 

cessing equipment ( m i l l  and Banbury) produces knots o f  f i be r ,  but when 

processed as FIBRECYCLF the f i b e r s  can be f u l l y  dispersed i n  the usual 

equi pnent 

Dispersion o f  f i b e r  lengths greater than 1 / 2  inch are 

RRE's approach has been t o  introduce a product 

FIBRECYCLF i s  a blend o f  ground rubber and f i b e r  

Blending f i b e r s  i n  the usual rubber pro- 

The most s ign i f i can t  po in t  o f  FIBRECYCLP i s  t h a t  i t  can u t i l i z e  the 

t i r e  cord o f  the scrap t i r e s .  

and 60% rubber. P r io r  t o  TIRECYCLE@ and FIBRECYCLF there has been no 

use f o r  t i r e  cord. The FIBRECYCLF products are usua l ly  50% f i b e r  and 

50% p a r t i c u l a t e  rubber. This al lows using 75% FIBRECYCLP and 25% o f  a 

regular  compound f o r  the purpose o f  achieving a high l eve l  o f  f i b e r  r e -  

inforcement t o  enhance tear  resistance. 

A t i r e  i s  roughly 10% metal, 30% f i b e r  

A great deal o f  the  rubber indus t ry  i s  serviced by custcin compounders 

who prepare mater ia ls  f o r  molders. TTRECYCLE@ af fo rds  great oppor tun i ty  

t o  serv ice the indus t ry  by providing custom compounds u t i l i z i n g  TIRECYCLE@. 

TIRECYCLE@ takes on add i t iona l  value when used as a compounding ingredient.  

I n  actual  fact ,  the major competit ion t o  TIRECYCLE@ i s  the compounder who 

t r i e s  t o  match TIRECYCLE@ by a l t e r n a t i v e  techniques i n  compounding. 

tegra t ing  TIRECYCLE@ and custom compounding i s  u n i t i n g  product and 

In -  

\ -  service. 

. 1. 
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TIRECYCLE@, FIBRECYCLE"' and RRECYCLE"' are registered trademarks. TIRE- 

CYCLE@ was judged t o  be unique and a patent was applied for. 

States Patent Office issued R R E  patent number 4,481,335 on November 6 ,  

1984. RRE i s  presently i n  the process of applying for several additional 

patents regarding developments i n  TIRECYCLE@ technology. All patents 

are assigned t o  RRE. 

The United 

TIRECYCLE@ provides new properties to the thermoplastics polypropylene 

and polyethylene and polystyrene compounds. TIRECYCLE@ is useful in the 

same way w i t h  polyvinyl chloride, polyesters, and urethanes. 

been estimated that  as much as 150 pounds of TIRECYCLE@ can be used per 

I t  has 

automobile i n  non t i r e  applications. 

i s  n o t  being used. 

t o  be endless. The object is s t i l l  to  save a t  l eas t  25% i n  cost w i t h  any 

application. 

These are  a l l  new uses where rubber 

In many respects the l i s t  o f  uses for TIRECYCLE@ seems 

The TIRECYCLEo process has been thoroughly reviewed publicly. 

a l l  i t  i s  a patented process,'the f i r s t  patent.having been issued i n  

November of 1984. 

have examined i t  from the aspects o f  technlcal, economic and practical 

feasibi l i ty  i n  connection w i t h  the financing for  the f i r s t  ful ly  integrated 

TIRECYCLE@ fac i l i t y  which is now under construction a t  B a b b i t t ,  Minnesota. 

First of 

I n  addition, no less  than four Minnesota s t a t e  agencies 

Just as important  i s  the f ac t  that  i t  has been accepted i n  the market 

place. 

four years u t i l i z i n g  the pilot  plant f a c i l i t i e s  a t  our Minneapolis plant. 

TIRECYCLE@ has been marketed i n  limited volumes for the past  
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The only deterrent t o  f u l l  scale u t i l i z a t i o n  has been our i n a b i l i t y  t o  

produce the product i n  large quantities. 

th i s  v o i d .  

The Babbitt p l a n t  will f i l l  

The Babbitt p l a n t  i s  designed t o  have a capacity of 60,000,'OOO lbs per 

year. This will require 3 - 4 mil l ion  t i r e s  or a large portion of the 

scrap t i r e s  generated i n  Minnesota and Western Wisconsin. 

However, the potential market for  TIRECYCLE@ i s  so great t h a t  a t  l eas t  

four additional f ac i l i t i e s  of the Babbitt type will be needed w i t h i n  the 

next two - three years. As mentioned ear l ie r  the demand for the auto- 

motive industry alone will eventually require several plants. Conceivably 

there could be a TIRECYCLEo p l a n t  every 400 miles throughout the U.S. 

and this is our  goal. 

One o f  the interesting aspects of TIRECYCLE@ i s . t ha t  i t  can prosper w i t h -  

o u t  as well as w i t h  governmental regulation or interference. As l o n g  as 

TIRECYCLE@ provides the lowest cost for total  disposal of scrap t i r e s  

the discarded t i r e s  will be attracted. 

way. 

of t i r e  disposal mentioned a t  the outset and  can prosper parallel w i t h  

any t i r e  disposal means. 

TIRECYCLE@ simply pays i t s  own 

I n  addition, TIRECYCLE@ does not compete w i t h  the other methods 
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"THE MRRKET HIERRRCHY OF RECYCLED TIRES" 

Good mcwning, I'd like to thank the Fayetteville Technical 
Institute, The North Carolina Qssociat ion o f  County 
Commissioner.s, The Cumber1 and Caunty Clean Community 
Ccmlniittee for inviting me to speak at the symposium. 

This morning I'd like to continue to develop the relaticwl- 
s h i p  between the rubber recycling industry and the public 
sector. This relationship must take on new significance fur 
our cormunit ies to economically contrul the scrap tire 
prob lem. 

The major ub.ject ives of my paper are, one, t u  give yew, 
a better background am-, traditional and existing niethods of 
tit-e 'and rubber recycling. Two, I want to suggest that .the 
solut imns to tire and rubber recycling not in the collect ion 
of tires, ncw in the develupment of processing niethods--but 
in the development and expansion of existing markets for 
recycled rubber. 

Three, I'd like to emphasize a significant degree of 
compatibility exists between the rubber recycling indiustry 
and the public sectors needs to dispose economically of our 
discarded tires. 

I will cite several examples where we can work tvgether to 
help resolve sorile of car problems, along with suggesting some 
interesting opportunities for  all of us to consider. 

The company I directly represent has been in rubber recycling 
for over 50 years, with a very hands-on, practical approach,, 
and has been actively involved with the rubber recycling 
associaticw and the Flsphalt Rubber Processor Group since 

I their inception. 

* I'd like to be.gin with a short, .general overview of the 
rubber recycling industry as it stands today, and a 
historical perspective nf this. Th'is may prove beneficial tu 
some, but may be common knowledge to others of you in the 
audience. 

Since the e,nd of World War 11, rubber recycling has been cwl 
the decline. Prior to and during the early phases of World 
War 11, b0X or more of the scrap tires generated in the 
United States were being recycled. When natural rubber 
supplies were cut off because of the war, a severe shortage 
of rubber was created. The rubber industry was almost 
completely dependent upon re-cycled rubber to fi 1 1  their- 
needs. 

Because of these severe shortages and the strategic nature of 
rubber, our federal government became involved in the 
research and development of synthetic rubber. 



How can t h i s  d e c l i n i n g  t i r e  r e c y c l i n g  t r e n d  b e  r e v e r s e d ?  T a  
a n s w e r  t h i s  q u e s t i u n ,  I t h i n k  w e  first must  t r y  t o  e x p l o r e  
t h e  m a r k e t  h i e r a r c h y  of r e c y c l e d  r u b b e r .  

I f  w e  l o u k  a t  t h e  v a r i o u s : m a r k e t s  f o r  r e c y c l e d  r u b b e r ,  w e  c a n  
see a clear d i f f e r e n t i a t i o n  i n  d a l l a r  v a l u e  of t h e  r u b b e r  
t h a t  f l o w s  t o  t h e s e  d i f f e r e n t  m a r k e t s ,  a n d  t h e  p e r  pourld cost 
t o  p r o d u c e  t h a t  r u b b e r .  

T h e r e  is also a s t r o n g  c o r r e l a t i o n  b e t w e e n  t h e  n e t  e n e r g y  
g a i n  t o  t h e  n e t  d o l l a r -  v a l u e  of e a c h  a p p l i c a t i o n  of a 
recycled t i  re. 

I n  t h e  h i e r a r c h y  of t i re  r e c y c l i n g ,  t h e  r f l o s t  e c o n o m i c a l  iuse 
f o r  a s c r a p  t i r e ,  a n d  t h e  g rea t e s t  n e t  e n e r g y  g a i n  is t o  use 
t h e  t i re  as  a retread w h e r e v e r  p o s s i b l e .  T h e  r e a s o n  is 
b e c a u s e  r e c a p p i n g  a l lows direct  u s e  of major p o r t i n n  o f  t h e  
tire. T h e  p r o b l e m  is t h a t  there are l i m i t a t i o n s  nrr t h e  
p e r c e n t a g e  of s c r a p  tires t h a t  c a n  b e  r -c l t readed ,  w h i c h  I'm 
s u r e  t h i s  g r o u p  is w e l l  aware of. 

T h e  n e x t  p h a s e  i n  t h e  h i e r a r c h y  of t i r e  r e c y c l i n g  is t h e  use 
of s c r a p  tires i n  t h e  t i r e  s p l i t t i n g  p r o c e s s - - a n d  t h e n  
f i n a l l y  d i e - c u t t i n g  p a r t s  f r o n t  t h e  l a y e r s  o f  r u b b e r  a n d  
f a b r i c  l a m i n a t e s  t o  a s p e c i f i c  d e s i g n  s p e c i f i c a t i o n .  

T h e s e  p a r t s  i n c l u d e  g a s k e t s ,  seals,  f l e x i b l e  s p a c e r s ,  
s u s p e n s i o n  s t r a p s ,  e l e v a t o r  f 1 i g h t s ,  d o c k  bumpers ,  r u b b e r  
r o l l s ,  f l o o r  m a t s  a n d  s i m i l a r  o t h e r  p r o d u c t s .  

Y o u  may w o n d e r  why t h i s  is t h e  s e c o n d  most v a l u a b l e  u s e  o f  a 
scrap  t i re .  T h e  reason is t h a t  i t  l e a v e s  t h e  t i re  i n  a 
condi t ion closer t o  its o r i g i n a l  f o r m  t h a n  a n y  u t h e r  form of 
, r e c y c l i n g  o t h e r  t h a n  r e t r e a d i n g .  

also, i f  w e  c o m p a r e  t i r e  c a s i n g  material, t o  c o m p a r a b l e  
v i r g i n  ,materials--the cost e n e r g y  n e c e s s a r y  t o  p r o d u c e  t h e  
t i re  c a s i n g  material is o n l y  a f r ac t ion  of t h e  v i r g i n  
material cost. 

You h a v e  now h e a r d  t h e  p o s i t i v e  a s p e c t s  of . t i re  s p l i t t i n g ,  of 
t h e  t i re  s p l i t t i n g  i n d u s t r y .  T h e  n e g a t i v e  a s p e c t  is t h a t  t h e  
tire s p l i t t i n g  i n d u s t r y  h a s  b e e n  i n  existence f o r  o v e r  SO 
y e a r s ,  and a t  p re sen t  is o n l y  u s i n g  a p p r o x i m a t e l y  one p e r c e n t  
o f  t h e  s c r a p  tires, b e i n g  g e n e r a t e d '  i n  t h e  U n i t e d  States. 

T h e  t i re  s p l i t t i n g  i n d u s t r y  faces a v a r i e t y  of p a s i t i v e  a n d  
n e g a t i v e  factors. B e c a u s e  of t h e  e s c a l a t i n g  r a w  material 
costs of v i r g i n  r u b b , e r ,  t h e  s p l i t t i n g  i n d u s t r y  is p u t t i n g  
f o r t h  more effor t  t o  e x p a n d  a n d  d e v e l o p  new a p p l i c a t i o n s  f o r  
new u s e s  of t i r e  material. 

- 
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I n  t h e  l a t t e r  p a r t  of World W a r  11, and s h o r t l y  t h e r e a f t e r ,  
s y n t h e t i c  r-mbber came i n t o  w i d e s p r e a d  u s e .  I t s  p e n e t r a t i o n  
of t h e  to ta l  r u b b e r  s u p p l y  cor& i n u e d  t o  g t w w  t h r o u g h o u t  t h e  
f i f t i e s  a n d  s i x t i e s .  T h i s  w a s  b a s i c a l l y  a r e s u l t  of l a w  
p e t r o l e u m  p r i c e s .  

S y n t h e t i c  r u b b e r  u s a g e  cork i n u e d  t o  grow urtt i 1 t h e  e a r l y  
1370's when t h e  R r a b  o i l  embarg'o awakened  us t o  a v e r y  
s e r i o u s  s i t u a t i a n ,  a n d  r u b b e r  r e c y c l i n g  b e g a n  t o  t a k e  o n  a 
new mean i ng. 

S u r p r i s i n g ,  o v e r  t h e  las t  t e n  y e a r s  l i t t l e  or n o  p r o g r e s s  h a s  
b e e n  made i n  arflcEunts of r u b b e r  t h a t  a r e  b e i n g  r e c y c l e d .  
T h e r e  h a s  b e e n  a b i t  of c o n v e r s a t i o n  c o n c e r n i n g  r e c y c l i n g  
r u b b e r  f r o m  many 5 e g m e n t s  o f  t h e  r u b b e r  i n d u s t r y  a n d  from 
g c w e r n m e n t a l  a g e n c i e s ,  b u t  l i t t l e  a c t u a l  p r o g r a m s  h a s  b e e n  
made. O v e r  t h e  l a s t  .year,  b e c a u s e  o f  s h a r p l y  f a l l i n g  o i l  
p r i c e s ,  c e r t a i n  s e g m e n t s  o f .  t h e  Rubber  R e c y c l i n g  I n d k t r y  
h a v e  fa1 l e n  on s e v e r e l y  h a r d  t irfles. 

I n  t h e  e a r l y  1'350's. t h e  r e c y o l  i n g  i . n d u s t r y  p r o d u c e d  
a p p r o x i m a t e l y  350,000 t o n s  o f  p r o d u c t  pe r  year. T h i s  
r e p r e s e n t e d  22% of t h e  t o t a l  r u b b e r  consumed i n  t h e  U n i t e d  . 
Sta tes  'at t h a t  .time. 

I n  1980--by contrast-- o n l y  120, 000 tons o f  r e c y c l e d  r u b b e r  
w e r e  pr-oduced, a n d  t h i s  r e p r e s e n t e d  o n l y  three and a h a l f  
p e r c e n t  of t h e  to ta l  r u b b e r  consumed i n  t h e  U n i t e d  S ta tes  
d u r i n g  t h a t  y e a r .  

T h e s e  ' f i g u r e s  are pub1 i s h e d  by t h e  D e p a r t m e n t  of Coiflmerce.  

So what  h a s  a l l  t h i s  mean t  t o  t h e  r e c y c l i n g  i n d u s t r y ?  One 
p o i n t  of i n t e r e s t  is t h a t  alniost e v e r y  .major t ire 
m a n u f a c t u r e r  at  one p o i n t  h a s  a r e c y c l i n g  f a c i l i t y  a s  p a r t  of 
t h e i r  s t a n d a r d  o p e r a t  ion. Bu t  today,  o n l y  one t i re  company 
is d i r e c t l y  i n v o l v e d  i n .  r u b b e r  r ekyc l  i n g .  

Rlso, t h e  demand f o r  reclaim p r o d u c e d  by i n d e p e n d e n t  
reclaimers d e c l i n e d  s t e a d i l y  o v e r  t h e  pas t  30 y e a r s .  T h e  
r u b b e r  g r i n d i n g  industr-y--and I b e l i e v e  t h i s  f ac t  is v e r y ,  
v e r y  i m p o r t a r k - - i s  t h e  n e w e s t  s e g m e n t  o f  t h e  r u b b e r  r e c y c l i n g  
i n d u s t r y ,  a n d  h a s  b e e n  d e v e l o p i n g  t o  accommoda te  t h e  
a n t i c i p a t e d  demand for  recycled r u b b e r  b e c a u s e  of t h e  
drarflat ic p r i c e  increase of p e t r o l e u m  p r o d u c t s ,  s p e c i f i c a l l y  
s y n t h e t i c  r u b b e r ,  s i n c e  t h e  e a r l y  1'370's. 

Bu t - - a s  t h i s  i n d u s t r y  h a s  d e v e l o p e d ,  its c a p a c i t y  h a s  far 
exceeded t h e  m a r k e t  demand for  t h e  p roduc t - - and  t h e  r u b b e r  
g r i n d i n g  i n d u s t r y  a t  t h i s  p o i n t  is o p e r a t i n g  s i g n i f i c a n t l y  
below capacity.  

. .  



On t h e  , o t h e r  hand ,  some of t h e  ma. jur  t r a d i t  i a n a l  a p p l i c a t  i w n s  
for t i r e  material i n  t h e  a u t a m o t i v e  a n d  farm implemen t  
i n d u s t r - y  are v e r y  d e p r e s s e d  a t  t h i s  time. A l s o ,  o v e r  t h e  
l o n g  t e r m  t h e  t i re  s p l i t t i n g  i n d u s t r y  faces t h e  p r o b a b l e  o f  
a v a i l a b i l i t y  of s u p p l y  o n  new-steel b e l t e d  t ires.  

T h e  o v e r a l l ,  l o n g  term o u t l o o k  for  t h e  use of s c r a p  t ires,  a s  
d i e - c u t  p a r t s ,  1uuks s t e a d y ,  w i t h  some s l o w  g r o w t h  p o s s i b l e  
over  t h e  n e x t  f i v e  y e a r s .  

Cord  i n u i n g  w i t h  t h e  h i e r a r c h y  c r f  t i re  r e c y c l i n g ,  t h e  t h i r d  
most e n e r g y - e f f  i c i e n t  a n d  e c o n o m i c a l l y  b e n e f i c i a l  iuse of 
s c r a p  tires w i l l  l e a d  us t o  g r o u n d  r u b b e r ,  wh ich  is u s e d  i n  a 
v a r i e t y  of a p p l i c a t i o n s .  . 'The use u f  g r o u n d  r -ubber  c a n  v e r y  
f r a r n  b e i n g  a h i g h  g r a d e  f i l l e r ,  u s e d  i n  t i res  and  sczme molded  
p r o d u c t s ,  t o  a b i n d i n g  material i n  certain a p p l i c a t  iahs,  to  a 
r - e s i  1 ient a g g r e g a t e  i n  a t h l e t i c  s u r f a c e s ,  t o  a n  a d d i t i v e  to  
a s p h a l t  . 
I n  my o p i n i o n ,  t h e  c o n c e p t  o f  u s i n g  g r o u n d  r u b b e r  tca d i s p l a c e  
or i n c r e a s e  t h e  e f f e c t i v e n e s s  of petro-chemical p r o d u c t s  h a s  
t h e  p o t e n t i a l  t o  ccwisume t h e  g r e a t ' e s t  p e r c e n t a g e  of scrap 
t ires w i t h  opt imnm e c o n o m i c  g a i n .  

' I b a s e  my o p i n i o n  o n  t h e  p o t e n t i a l  f u t t u r e  g r o w t h  of t h e  
a s p h a l t  r u b b e r  marke t ,  a n d  s e v e r a l  o t h e r  markets i n  t h e  
g r o u n d  r u b b e r  area. 

I w o u l d  l i k e ,  a f t e r  c o m p l e t i n g  t h e  h i e r a r c h y  o f  r e c y c l i n g ,  t o  
d i s c u s s  t h e  a s p h a l t  r u b b e r  m a r k e t  in 'more d e t a i l .  

' T h e  o t h e r  m a p k e t s  of  g r o u n d  r-ubber  d o  h a v e  5 i g n i f i c a n t  
.. p o t e n t i a l  g r o w t h ,  b u t  n o t  t o  t h e  e x t e n t  t h a t  t h e  a s p h a l t  

r u b b e r  market does .  

T h e s e  m a r k e t s  h a v e  a s u c c e s s f u l  p a s t  h i s t o r y ,  a n d  appear-  t u  
h a v e  a good f u t u r e  f o r  u t i l i z i n g  scrap tires. O f  t h e  t h r e e  
r e m a i n i n g  m a r k e t , s ,  t h e  use of g r o u n d  r u b b e r  as  a f i , l ler  for  
t h e  molded  r u b b e r  i n d u s t r y  a p p e a r s  t o  h a v e  t h e  b r i g h t e s t  
f u t u r e .  

Much more t e c h n i c a l  r e s e a r c h  a n d  d e v e l o p m e n t ,  a s  w e l l  a s  
m a r k e t i n g  work,  m u s t  b e  d o n e  b e f o r e  s i g n i f i c a n t  g r o w t h  c a n  
t a k e  p l a c e  i n  t h i s  area. 

T h e  f o u r t h  area i n  t h e  h i e r a r c h y  of t i re  r e c y c l i n g  is t h e  
r u b b e r  r e c l a i m i n g  i n d u s t r y .  T h i s  p r o c e s s  c o n s i s t s  of s i z e  
r e d u c t i o r o  o f  t h e  t i r e  t h r o u g h  g r i n d i n g ,  s h r e d d i n g  or 
p u l v e r i z i n g ,  s u b m i s s i o n  of t h e  material t o  h e a t  a n d  c h e m i c a l  - 
a g e n t s ,  w h e r e b y  a s u b s t a n t i a l  d e v u l c a n i z a t  ion o r  r e g e n e r a t  i o n  
of t h e  r u b b e r  compound t a k e s  place. T h i s  c a u s e s  t h e  r u b b e r  
t h e n  t o  r e v e r t  t o  its o r i g i n a l  p l a s t i c  state. 

- 



T h i s  i n d u s t r y  is t h e  o l d e s t - - a n d  u n t i l  r e c e n t  times, f a r  a n d  
away, t h e  l a r g e s t - - s e g m e n t  o f  t h e  r u b b e r  r e c y c l i n g  i n d u s t r y .  
I t s  v o l u m e  h a s  c a n t i n u e d  t o  s h r i n k  o v e r  t h e  l a s t  30 y e a r s ,  as 
I d i s c u s s e d  ear l ie r  i n  my p a p e r .  

T h e  f u t u r e  s u c c e s s  cnf t h e  reclaim i n d u s t r y  h i n g e s  cart t h e  
a c c e p t a n c e  of g r o u n d  r u b b e r ,  s i n c e  g r u u n d  r u b b e r  i n  many 
cases is i n  d i r e c t  c o m p e t i t i o n  w i t h  r e c l a i m - - a n d  t h e  a b i l i t y  
of t h e  reclaim i n d u s t r y  to f i n d  new Iuses a n d  new m e t h o d s  ctf 
u s i n g  t h e i r  p r o d u c t s ,  a s  w e l l  a s  its a b i l i t y  t o  c o m p e t e  w i t h  
v i r g i n  materials. 

T h e  f i f t h  rflajar area i n  t h e  h i e r a r c h y  of t i r e  r e c y c l i n g  is 
t h e  u s e  of tires i n  direct  e n e r g y  recovery t h r o u g h  
i n k i r e r a t  ion. I f  you  remember, t h e  h i e r a r c h y  I am d e s c r i b i n g  
is b a s e d  upon  t h e  economical use of t i res  a n d  t h e  n e t  e n e r g y  
g a i n  b y  iusing t h e s e  scrap tires. 

I f  w e  c o m p a r e  t h e  n e t  e n e r g y  g a i n  of i ' n c i n e r a t i o n  to  t h e  
o the r  m a r k e t s  fo r  recycled r u b b e r ,  w e  q u i c k l y  see t h a t  t h e  
net e n e r g y  g a i n  is s i g n i f i c a n t l y  l o w e r  t h a n  t h e  o t h e r  
m a r k e t s .  T h i s  is a s i g n i f i c a n t  d i s a d v a n t a g e .  

Bu t  t h e r e  is a ma.jor a d v a n t a g e  fo r  i n c i n e r a t i o n  f o r  d i r e c t  
e n e r g y  r e c o v e r y - - a n d  t h a t  is t h a t .  t h i s  c o n c e p t  is p r a c t i c a l  
a n d  v i a b l e  t o d a y .  

T h e  s u c c e s s  of t h i s  u s e  of s c r a p  tires h i n g e s  o n  t h e  
c o n t i n u e d  d e v e l o p m e n t  of s i z e  r e d u c t  ion e q u i p m e n t  a n d  
p e r f o r m a n c e  of m a r k e t  i n g  work t h a t  mus t  b e  d o n e  t o  d e v e l o p  
t h i s  area. 

I .see t h e  inc inera t ion  fo r  e n e r g y  recovery a s  t h e  b a s e  t h a t  
a l l  r u b b e r  r e c y c l i n g  c a n  b e  b u i l t  on., I t  is n o t  t h e  b e e t  use 
of a t ire,  b u t  it is a b a s e  t h a t  c a n  b e  u s e d  t o  d e v e l o p  t h e  
o t h e r  m a r k e t s  t h a t  I h a v e  b e e n  d i s c u s s i n g .  

T h e r e  are  s e v e r a l  tested a n d  e x i s t  i n g  i n c i n e r a t  ion p r o j e c t s  
t h a t  h a v e  and are f u n c t i o n i n g  s u c c e s s f u l l y  t o d a y .  T h e s e  
r a n g e  from t h e  b u r n i n g  of w h o l e  t i res  i n  cemerk k i l n s  
t o  c o - f i r - i n g  a s h r e d d e d  r u b b e r  w i t h  wood c h i p s  a n d / o r  coal i n  
several  l o c a t i o n s  i n  t h e  U n i t e d  States  a n d  Europe .  

T h e  h i e r a r c h y  of t i r e  r e c y c l i n g  can b e  e x t e n d e d  t o  some 
f r i n p e  u s e s  of scrap tires, s u c h  as a r t i f i c i a l  reefs w h e r e  
t h e  t i re m a k e s  a s u r f a c e  f o r  e n c r u s t i n g  o r g a n i s m s  e s s e n t i a l  
fo r  t h e  f o o d  c h a i n  f o r  f i s h ,  b r e a k w a t e r s  w h e r e  t h e  t i res  are 
l a t c h e d  t o g e t h e r  t o  u s e  a l o n g  s h o r e  l i n e s  t o  p r e v e n t  e r o s i o n ,  
c r a s h  b a r r i e r s  a l o n g  b r i d g e s ,  p i e r s  a n d  h i g h w a y  a b u t t m e n t s .  

T h e s e  u s e s ,  a l t h o u g h  a d v a n t a g e o u s  i n  t h e m s e l v e s ,  h a v e  a v e r y  
l i m i t e d  . a b i l i t y  t u  c o n s u m e  a n y  s i g n i f i c a n t  v o l u m e s  of tires 
i n  a p r a c t i c a l  manner .  



I h a v e  now c o m p l e t e d  t h e  h i e r a r c h y  of t i r ' e  r e c y c l i n g  as I see 
i t  e x i s t i n g  i n  t h e  U n i t e d  S t a t e s  t o d a y .  I h a v e  i n c l u d e d  conly 
% h e  e s t a b l i s h e d  r -ubber  r e c y c l i n g  i n d u s t r i e s  a n d  the e x i s t i n g  
m a r k e t s  f o r  r e c y c l e d  r u b b e r .  

T h e r e  a r e  many i n s t a n c e s  i n  wh ich  w e  h a v e  r e a d  or h e a r d  of 
n e w  p r o c e s s e s  a n d  new t e c h n o l o g i e s  t h a t  claim to h a v e  t h e  
c a p a b i l i t i e s  of u s i n g  g r e a t  v o l u m e s  of s c r a p  tires. T h e s e  
may a t  some time f i t  intcv t h e  h i e r a r c h y  of t i r e  r e c y c l i n g  b u t  
a t '  p r e s e n t ,  b e c a u s e  of a l a c k  of e x i s t i n g  p r a c t i c a l  
a p p l i c a t i o n ,  I h a v e  n o t  i n c l u d e d  t h e m  i n  t h e  h i e r a r c h y  I arn 
d e s c r i b i n g .  

N o w  I ' d  l i k e  t o  f o c u s  o n  t h e  use of r u b b e r  i n  a s p h a l t ,  w h i c h  
is t h e  area I b e l i e v e  h a s  t h e  g r e a t e s t  p o t e n t i a l  far 
curtsurning l a r g e  p e r c e n t a g e s  o f ,  s c r a p  t i res  i n  a s o u n d  
ecrrmcmical  and  e n e r g y  e f f i c i e n t  manner .  

~ 

T h e  use of r u b b e r  a n d  a s p h a l t  is n o t  a n e w  c o n c e p t .  
P r e l i m i n a r y  work f o r  a d d i n g  v a r y i n g  a m o u n t s  of r c t b b e r  to  : 
a s p h a l t  w a s  d o n e  a v e r  35 y e a r s  ago .  

I n  t h e  pas t  20 y e a r s ,  t h e - u s e  of a s p h a l t  r u b b e r  h a s  b e e n  
d e v e l o p e d  o n  a commercial b a s i s .  T h e  g e n e r a l  term, " a s p h a l t  

a s p h a l t  r u b b e r  p r o d u c t s  c o n t a i n  a m i x t u r e  of a s p h a l t  a n d  
r u b b e r ,  a n d  many times a d i l l u t e n t  or e x t e n d e r  o i l .  

T h e  t y p e  of a s p h a l t  use v a r i e s ,  a s  d o e s  t h e  amount  of o i l  i n  
q u a n t i t y  and g r a d e  of r u b b e r .  N o r m a l . l y  an a s p h a l t  p r o d u c t  is 
m a n u f a c t u r e d  by r e a c t i n g  a minirnurn of 20% of r u b b e r  d e r i v e d  
from s c r a p  t i res ,  w i t h  h o t  a s p h a l t ,  . ove r  d i f f e r i n g  p e r i o d s  o f  
t i r n e .  

T h e s e  a s p h a l t  r u b b e r  b l e n d s  are tailored t o  p r o d u c e  s p e c i f i c  
p r o p e r t i e s  t h a t  are c o n s i d e r e d  cri t  ioal  t o  i m p r o v i n g  
p e r f o r m a n c e '  i n  a g i v e n  a p p l i c a t i o n .  T h e s e  improved  
p r o p e r t i e s  come i n  t h e  f o r m  of h i g h e r  d e g r e e s  of e l a s t i c i t y  
a n d  resilience, d e s i g n e d  t o  r e t a r d  ref lect ive c r a c k i n g  and  
i m p r o v i n g  a d h e s i o n  p r o p e r t i e s .  R l s o ,  t h e  a d d i t  i o n  of r u b b e r  
t o  a s p h a l t  r e s u l t s  i n  improved t e m p e r a t u r e ?  s u s c e p t i b i l i t y ,  
w h l c h  i m p r o v e s  t h e  c o l d  t e m p e r a t u r e  c h a r a c t e r i s t i c s  of 
a s p h a l t .  

T h e  u s e s  of a s p h a l t  r u b b e r  a r e  v a r i e d .  I n  road c o n s t r u c t i o n ,  
t h e  t y p i c a l  a p p l i c a t i o n s  a re  a s  a stress a b s o r b i n g  membrane, 
s u r f a c e  treatment or inne r  layer. 

R s p h a l t  r u b b e r  can b e  u s e d  i n  h o t  m i x  a p p l i c a t i o n s ,  b u t h  of 
open and d e n s e  g r a d e d  d e s i g n s .  O n e  of t h e  most e f f e c t i v e - -  
u s e s  of a s p h a l t  r u b b e r  is a c r a c k  a n d  j o i n t  f i l l e r  i n  
p a v e m e n t s .  

r u b b e r "  h a s  been a p p l i e d  to  a v a r i e t y  of p r o d u c t s .  R11 



Flddit  i n n a l  a p p l i c a t  i a n s ,  o t h e r  t h a n  r o a d  uses, h a v e ,  a l so  b e e n  
e x c e p t i o n a l l y  w e l l  r e c e i v e d .  F l s p h a l t  - r u b b e r  h a s  b e e n  i.isc?d i n  - 
w a t e r  r e t e n t i a n  1 i n e r s  i n  punds .  F l s p h a l t  r u b b e r  has a lso 
b e e n  u s e d  t o  l i n e  t h e  b o t t a r n s  caf l a n d  f i l l  s i t es ,  a n d  a s  a 
c o v e r  o v e r  l a n d f i l l  areas c o n t a i n i n g  semi t o x i c  materials. 
Fin a d d i t i o n a l  use o f  a s p h a l t  r u b b e r  wh ich  is s t i l l  i n  t h e  

- 

' d e v e l o p m e n t a l  s t a g e s  is a s  a r o o f i n g  material. ~ 

a s p h a l t  r u b b e r  is n u t  w i t h o u t  its p r o b l e m s .  To p r o v e  t h e  
e f f e c t i v e n e s s  o f  . a s p h a l t  r u b b e r ,  a j o b  must  b e  i n  p l a c e  a n d  
per - furm s a t i s f a c t o r i l y  f o r  s e v e r - a 1  y e a r s .  T h i s  m a k e s  t h e  
m a r k e t  i n g  of a s p h a l t  rwbbev,  w h i c h  i n  many cases is p e r c e i v e d  
a s  a new pr-oduct--a l e n g t h y  p r o j e c t .  

R l s a ,  a s p h a l t  r u b b e r  i n  niany cases h a s  a h i g h e r  f r o n t  e n d  
cost t h a n  t r a d i t i a n a l  a s p h a l t s .  But  t h i s  is offset  by 
s i g n i f i c a n t l y  l o w e r  l'ifetime costs i n  most s i t u a t i o n s .  

T h e  h i g h e r  f r u n t  e n d  costs,  a l o n g  w i t h  v e r y  t i g h t  h i g h w a y  
m a i n t e n a n c e  b u d g e t s  across t h e  U n i t e d  States,  a d d s  t o  t h e  
d i f f i c u l t y  m a r k e t i n g  a s p h a l t  r u b b e r .  

Even  w i t h  t h e s e  d i f f i c u l t i e s ,  t h e  i n t e r e s t  . i n  a s p h a l t  r u b b e r  
h a s  b e e n  g ro r r ing .  I n  O c t o b e r  of 1981, t h e  FHWR s p o n s o r e d  a n  
a s p h a l t  r u b b e r  symposium i n  San F ln ton io ,  T e x a s .  O v e r  Z 5 0  
p e r s o n s  from 30 s ta tes  a n d  s e v e r a l  f o r e i g n  c o u n t r i e s  a t t e n d e d  
t h i s  symposium. Out of t h i s  g r e w  an F l s s o c i a t i o n  of R u b b e r  
S u p p l  iers and.  F l spha l t  R u b b e r  P r o d u c e r s .  

T h e  F l s p h a l t  R u b b e r  P r o d u c e r s  Group  is a c t i v e l y  i n v a l v e d  i n  
g e n e r a l  p romut  im-6  of a s p h a l t  r u b b e r .  The  a s p h a l t  R u b b e r  
P t w d u c e r s  G r o u p  b e l i e v e s  t h a t  w i t h  s u p p o r t  of t h e  p u b l i c  
sector ' t h e r e  is s t r o n g  p o t e n t i a l  f o r  d e v e l o p i n g  a s p h a l t  
r u b b e r  t u  t h e  e x t e n t  t h a t  i t  w i l l  use a v e r y  h i g h  p e r c e n t a g e  
of a1 1 s c r a p  t i res  g e n e r a t e d  a n n u a l l y .  

T h i s  can be d o n e  i n  an e n e r g y  e f f i c i e n t  a n d  economical 
manner .  

I n  c o n c l u s i o n ,  i f  w e  l o o k  a t  t h e  state of t h e  t i r e  r e c y c l i n g  
i n d u s t r y ,  wh ich  p r e s e n t l y  c o n t i n u e s  less t h a n  4% n f  t h e  
n a t i o n ' s  s c r a p  tires, a n d ' l o o k  a t  t h e  cost (80 m i l l i o n  
d o l l a r s )  o f  h a v i n g  t o  d i s p o s e  of 200 m i l l i o n  p l u s  p a s s e n g e r  
and t r u c k  tires. I t  t h e n  seems QbViQlis t o  m e  t h a t  t h e  r u b b e r  
r e c y c l i n g  i n d u s t r y  and t h e  p u b l i c  sector h a v e  a lot t o  g a i n  
by w o r k i n g  t o g e t h e r .  

Fls s t a t ed  ear l ier ,  I f i r m l y  b e l i e v e  t h e  d e v e l o p m e n t  of 
recyc led  r u b b e r  m a r k e t s ,  not  t h e  col l e c t i o n  and p r o c e s s i n g  
p r o c e d u r e s ,  is t h e  area t h a t  w e  mus t  f o c u s  on a s  a g r o u p  if 

' w e  are t o  h a v e  some s i g n i f i c a n t  i m p a c t  on t h e  amount  of tires 
t h a t  are t o  b e  r e c y c l e d .  

. .  



F u r t h e r ,  I b e l  i e v e ,  w e  n i i a s t  s u p p u r t  e x i s t i n g  n i a r k . e t s  a n d  
e x i s t i n g  c o n c e p t s ,  for- i t  is t h e s e  areas t h a t  there is a much 
t i  i g h e r  pr -obabi  1 i t y  o f  S L I C C ~ ~ C , .  

I p r o p u s e  t o  you  t h a t  a5 a g r o u p ,  w e  c c m c e n t r - a t e  or1 a n d  g i v e  
cnur- s u p p o r t  t u  t h e  proven econuril ic u s e s  o f  r e c y c l e d  rubber-.  
Withoiut t h i s  s u p p o r t ,  arid w i t h o u t  w o r k i n g  t o g e t h e r ,  w e  w i l l  
c o n t i n u e  t o  h a v e  t o  b e  s a t i s f i ed  w i t h  , t h e  s t a t u s  qua. 
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ADVANTAGES OF 

TDF/RESOURCE RECOVERY SYSTEMS 

8 ONE SYSTEM DISPOSES OF BOTH MSW AND T IRES BY 

BURNING I N  RDF BOILERS 

8 SINCE TDF GENERALLY REPRESENTS ONLY 1 T O  2 PERCENT OF 

WASTE STREAM I T  HAS N E G L I G I B L E  IMPACT ON BOILER OPERATION 

'AND EMISSIONS 

0 TDF INCREASES STEAM OUTPUT OF BOILER 

0 CIRCULATING F L U I D I Z E D  BED BOILERS CAN BURN LARGE 

AMOUNTS OF TDF WITH RDF. 



FCONOMIC CO NSIDER ATIONS 

8 ENERGY RECOVERY OF VARIOUS FUELS 

8 ESTIMATED VALUE OF STEAM FROM TDF 

8 A C Q U I S I T I O N  COST OF TIRES 

8 

8 . COST OF SHREDDING T IRES 

TYPE OF BOILER AND POLLUTION CONTROLS REQUIRED 



ENERGY : U F  

APPROXIMA : N T AM T UT 

COMBUSTION OF TIRES 

0 I L  

PLASTIC 

PYROLYSIS OF TIRES 
(FUEL PRODUCTS O N L Y )  

COAL 

REFUSE DERIVED FUEL (RDF) 

JTU/LB. 

15,000 

18,500 

15,000 

11,000 - 14,000 

11,000 - 13,000 
5,500 - 6,500 

LBS.  STEAM/ 
I O N  FUEI 

22,000 

27,000 

22,000’ 

16,000 - 21,000 

16,000 - 21,000 

7,500 - 8,900 



OF STEM FRCM TIRES 

PRICE OF STEAM. $/M LB. - 6 - 0 - 10 

VALUE OF STEAM FROM 1 TON TIRES, $ 132 176 220 

VALUE OF STEAM FROM 100 TONS TIRES, $ 13,200 17,600 2,000 

VALUE OF STEAM BASIS 100 TONS T I R E S ~ A Y ,  

FIVE D A Y S M E K ,  M WEEKSIYEAR $ 3,MO,WO 4,400,000 5.500,000 



ACQUIS IT ION COST OF 

SCRAP T I R F S  

8 VARIES WITH LOCATION AND QUANTITY OF T IRES REQUIRED 

8 ASSUME APPROXIMATELY 1 SCRAP T I R E  PER CAPITA IPER YEAR 

8 ACQUIS IT ION COST FOR T IRES CAN BE ZERO OR LESS. A 

DISPOSAL FEE OF $20 T O  $60/TON CAN BE CHARGED, BUT M A Y  BE 

OFFSET BY HAULING COSTS I F  HAULING I S  REQUIRED. 

8 HAUL DISTANCE I S  IMPORTANT. HAULING 200 T O  300 M I L E S  

M A Y  RESULT I N  A $10 TO $20/TON ACQUIS IT ION COST. 



TYPES OF B O I L E  RS 

8 TRAVELLING GRATE DEDICATED RDF BOILER 

8 CIRCULATING F L U I D I Z E D  BED BOILER 

8 PYROLYSIS SYSTEM - PRODUCES 

8 GAS 

8 OIL 

8 COMBUSTIBLE CHAR 
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C i r c u l a t i n g  F l u i d i z e d  Bed 

Fuel Flexibility 
6tmrken CFBs burn a wide variety of fuels 
including coals ranging from anthracite to lig- G nite. biomass. sludge. peat. bagasse and RDF 

(Refuse Derived Fuel). 
Fuels are burned alone or in combination. This per. 

mits flexibility in selecting the most economical fuel 
source without physical changes to the unit. 
High sulfur coals are burned meeting code compli- 
ance without the addition of anSO, scrubber. Desul- 
furization is accomplished by feeding limestone with 
the fuel. 

Low ash fusion temperature coals a d  peat are 
burned without slagging or clinkering because the CFB 
operates at temperatures well below the ash melting 
point. 

High ash fuels are ideal for CFBs since the inherent 
ash forms the inert bed material. 

RDF is burned successfully because good mixing 
prevents formation of stratified pockets of incomplete 
combustion. 

High misturefuelsare burned without difficultysince 
there is a large reservoir of heat to dry the wet incoming 
fuel. 

ROTIRVSCREEW 

FLXL STORAOE 

CFB Turnkey Bciler Plan1 &I" R D F / W  Wasle/Ft?al. Siindsv&ll, Sweden 





U F  SHREDDERS 

0 SLOW SPEED SHEAR M I L L  

BOILERS REQUIRE APPROXIMATELY 2 INCH x 2 INCH S I Z E  

# ESTIMATED COST OF SHREDDING TO 2 INCH x 2 INCH S I Z E :  

615 TO b20/TON 



.. 

Tire Shredding Systems with Storage Four Ashes, England 

AN ABC OF TYRE TRANSFORMAmON. 
REACTOR. OIL AND GAS 
PROCESS LOOPS. 
The shredded t p s  enter the 

readorm a D U I ? ~ ~ E Q ~ .  double 

ends and water in the vapour phase wtuch 
a n  condensed m the ovemead condenser. 
and coUect in the U r  where llghls 
and water a n  se"ted 

(Al The tyres(upt0 135melres 
dmneter) a n  fed na front end loader and 

IBI FEED STORAGE AND 
LOADING. 

~ 

!ked crane. The double rotor lolife min 
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T Y P I C A L  

TIRE-DERIVED FUEL/RESOURCE RECOVERY SYSTEMS 

L 

- 

TONS PER D A Y  

- MSW T I R E S  

8 AKRON, OHIO 800 11 (80 M A X )  

8 PALM BEACH COUNTY, FLORIDA 2 , 000 20-40 

8 COLLIER COUNTY, FLORIDA 850 250 M A X  

8 E R I E ,  PA. 850 250 M A X  



Process Flow Sheet for Burning RDF & TDF 

I ' I  

- ASH ...... STEAM - WATER 

- FLUE a46 

PALM DEACH COUNTY 
SOLW WASTE AUTHORITY 

RESOURCERECOVERVFACIUN 

F IC lL lN  PROCESS FLOW DIAGIIIY 

I I 1  



ENVIRONMENTAL AS PFCTS 

8 TIRES HAVE APPROXIMATELY 1% SULPHUR (LESS THAN MOST 

COALS ON A HEAT B A S I S ) .  

a SULPHUR EMISSIONS N E G L I G I B L E  I F  TDF IS ONLY 1 TO 2% 

OF FUEL 

8 SULPHUR EMISSIONS CAN BE REDUCED TO EPA STANDARDS 

BY USE OF 

' 8  DRY SCRUBBERS OR 

8 CIRCULATING F L U I D I Z E D  BED, OR 

8 BOTH 





SUMMARY 

0 ONE SYSTEM CAN DISPOSE OF BOTH MSW AND T I R E S  __ 

8 TDF PAYS FOR I T S E L F  I N  STEAM GENERATED 

8 TDF BURNS WELL I N  STATE-OF-THE-ART BOILERS 

SULPHUR EMISSIONS ARE I N S I G N I F I C A N T  AT LOW PERCENTAGES 

OF TDF AND CAN BE READILY CONTROLLED AT HIGHER 

PERCENTAGES. 



Prepared for 
Fayetteville Technical Institute 

November 1986 

MUNICIPAL  USE OF ASPHALT-RUBBER 

BY 

RUSSELL H. SCHNORMEIER 



:.WXICI?AL. USE OF MSTWT-XUBBER 

FACXROUXD 

The idea 0 2  usin% pound rubber in hot asphalt was first conceived by Ilr. 
Zharles :.lci)onald in the early 1930's. As Xaterials Zngineer vith the City of 
?hoenix in 1969, :3r. 2c9onald 'lad the o?porrunity io sxperinentally deve1.0~ 
h i s  ideas for a 3ew ?avinX naterial. 7hile 7erfoninT the initial zxperi=ents 
in .:he develonnent of asohalt-rubber as a viablr ?aving gatarial, :!cDonald 
coavinced the local industry io try it on the street. So SeTan the hiscofi3 of 
as?halt-ru3ier in ?hoenix. 

The first use of aszhalt-rubber on a city street vas as a seal. 
asnbalt-rubher vas acplied followed by a chip cover. 
'-mown as a stress absorbin3 xembrane or Sa!* 

The early applications of asphalt-rubher were marked by some failures, a's was 
to :,e expect2d. Improvements in equipment and mix designs over the past 18 
years have now virtually elimi&ted failures. Observation of applications in 
?hoenix over time has helped in the development of asphalt-rubber application 
techniques. 
interest due to, I) The lessons learned in reaard to composition and 
application xethods, and 2 )  The "forxiving" nature of this %aterial. 
Pavements which exhibited early cracking with asphalt-rubber were found to 
deteriorate nuch more slowly than standard pavements. In some cases, time 
improved the pavement condition, as the asphalt-rubber flexed and worked with 

original levels. 
as volatile coinponents are lost. 

Advancements nade in the mechanics of application have qreatly improved the 
quality of asphalt-rubber pavement; over the years. 
seminar on asphalt-rribbsr, specifications for Asphalt-Rubber Application 
develoned by the City of .?hoenix ..erz adooted. 
years of ZsTerimentation have been incorporated into these specifications. 

TYPSS OF .9ppGICATIOPI 

.., 

The new 
This application became 

Applications which would he classified as Eai'lures have been of 

the pavement stresses. Asphalt-Xubber naintains pavement viscosity at near '.W 

Standard asphalt hardens nuch more rapidly, becoming brittle 

I n  the 1981 national 

Experience zained through 

SinceJ965 ?hoenix has olaced over 700 lane niles of asphalt-rubber stress 
absorbent m2mbrane (SAX). 
zallons per square yard of hoc asphalt-rubber directly on an existing stressed 
surface. 
yard follows the asphalt-rubber. 
to 55,000 ADT and vas also used on Sky 'darbor Airport in Phoenix. 

This method consists of the application of 0.6 

A pre-coated cover azgregate at a rate of 25-30 pounds per square 
This application is used on streets with up 

t. 



7USSZLL 3. SC:KUOxffiI2.R 2 

In 1072 the City desiqned an economical residential street section. The 
yavernent consisted of .'+ 112 inches of soil cement viti 1 112 inciias of 
asphaltic concro-te followed by asphalt-rubber. T h i s  type 931 desi:n ..>as used 
from 1972'to 1974. There still are 37 niles of this desip in use. The 
orizinal desiqn, intended to last five years,.has lastEd 14 years. 
chis type of dasizn did not stop reflective cracicinq from the soil c3Tent 
after 2i;ht years, with ?ro?sr naintsnance such as B chi? seal, or another 
as7halt rubber application, :his ?avem.snt should last for 29 years QT more. 

Jzrhans t i e  cost astonishing ?avenent the City of ?hoenix has is wher? amhalt 
rubber was apglied dirsctly on native soil. This pavenent is now 16 years old 
with only t w o  chip seals in :he last 12 years. The last traffic count vas 
7,400 .ADT. The Tavement is just now failing and in need of reconstruction. 

In 1982, a double apglication of asuhalt-rubber on a aajor street was 
constructsd. 
an existing stroet. The existing surface xas an asphaltic concrete roadway 
vith portland cement concrete parking area. The street contained the remains 
of a street car trac';, includin.: ties. The surface had up to two-inch cracks 
in the 'concrete with 1/4"' t o  1/2" crac!; throughout the roadway. 
was overlayed in.1383 to inprove the ride. 
as a stress absorbant nembrane interlayer (SAMI). The original pavement 
cracks have not raflecced through except where the two-inch cracks existed in 
the concrete. These are indicated by hair line cracks only. 

Phoenix has used asphalt-rubber in other ways that have created new industry 
and business. A partial listing follows: 

Although, 

The total application rats.was 1.25 Tallons ner square yakd over 

This pavement 
This type of design became known 

1. Subxrade seal to retain a constant noisture content in swelling soils 
2.  Crack fillinc: prior to chip sealing, slurry sealinq, and/or ov?rlays. 
3 .  Joint filler for portland cement concrete pavements. 
4. Lake liners in parks and industry. 
5 .  Xoofinq. 

TBE 'ATEST IN CITY STWET DESIM USIXG ASP5ALT-RUBBEX 
Today asphalt-rubber is ?e inT  used as a S A X  for reconstruction of our Tajor 
straets. 
roadvays. To naintain the trafEic demand these streets had to be videned Eroa 
two to six lanes. The existinn, pavement vas structurally adequate vith an 
overlay. 
side to obtain the desired width. An .asphalt rubber SAX1 was then placed, 

As the city qr+w, it incor?orated several niles 'af two lane 

It was elected to keep the existing paved section by paving on rach 

Eollored by an overlay eo obtain the desired gade and ride. -. 
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&k The 3XfI  system %as saved iaterials, reduced utility relocations, and riduced 
inconvenience to tie ?uhlic. The Currsnt cost saving is astizated to >e 
$250,300 50 $330,390 ?er Tila of 2ajor street. 

The design of major strzets requires alternatives that fit both tne condition 
of the ?reject and the Dolitics. 
cement tr,aatea bask followed by an aygreSate base followed by asphaltic 
concrete. The intent of the a<&rzqate 5ase is t o  S B K V ~  as.a zone for crack 
absor?t ion .5ec:lczn :he cenent treatad base and the  surfac-. Also, the 
aqgreystc base serves 3s a curinq blanket for- the cement treated base vnen 
imnediataly aoplied. 

Asphalt-rubber has been recently utilized in ?lace of the aqgrexate base'. The 
asphalt-rubber is applied to the cement treated base, serving as a curine 
cover and retarding reflective crackin5 from the base. The asphalt-rubber is 
ap?licd at the rate 0.75 7allon.per square yard followed by &ips. The chips 
allow traffic and prevent the pickup of the asphalt-rubber during 
construction. 
additional savinzs from decreased utility relocations. 

?lei? portland cezent concrete pavements have been overlayed with double . 
applications of asphalt-rubber due to early cracking in the cgncrete. The 
cracks have not reflected through to date. This is not a recommended 
practice, however, the contractor lost the concrete whi?.e"cOnstructin~ it. 
The more he tried to save it, the more the pavement cracked. 

Asphalt-rubber as a binder in asphaltic concrete has'been ?laced on a city 
street,. This concept :gas first tried in 1971 with questionable success. The 
Arizona Department of Tiansportation (ADOT) has used asphalt-rubber as a 
binder' on surface materials with reasonable success. The City's most recent 
trial was in 1985 :?herein 13% asphalt-rubber,binder was used with a coarse 
Zraded aggrexate. This sepent was placed 0n.a super elevated section. Tile 
super elevated section vas developed by placinq one-inch of it4 AC on the 
lower side with free-inches on the upper. This experiment offered the 
ooportunity t o  observe :io:* the variable thickness performed. The three to 
five-inch section vas  found to 5e unstable under hi:h mbient temperatures. 
'The less than two-inch section is Yerforziing very well. 

After observin,? tho- 7erforaance under construction it was concluded that the 
A?.-AC :>inder 'should be reduced t o  9%. In addition, a xaximm placenient of 
tvo-inches is recommended. This design will be continually observed and 
rc?ortad on. 

One of the desiqn alternatives is to use a 

This system has saved.$10,000 per nile in materials alone, with 

. 



",. lLie reasons f o r  selectin.: asnhalt-rubber are [ne sane a s  f o r  s e l e c t i n q  a 
standard s e a l :  

1. ?rovides  a low-cost a l l  sreather sur face .  
2.  Yater?roof Favins .  
3 .  2rovides s k i d - r e s i s t a n t  surface.  
4 .  Zives new l i f e  t o  d ry ,  weathered sur faces .  
5. Teinforces  2avenent s t r e n g h .  
5 .  chides  t r a f f i c .  
7. Ingroves v i s i 5 i l i t y .  

The asphal t - rubber ,  however, o f f e r s  these  added advantages:  

1. Zrevents c rack  reflection 
2 .  ?revents  s o a l l i n q .  
3 .  J rovides  a t r u l y  f lexible  s u r f a c .  
4 .  ieduces rnaintenaricz f o r  at least  e i q h t  f u l l  years .  
5. Increases l i f e  of pavement by a f a c t o r  ts l a r g z  a s  two. 
5 .  Delays need f o r  recons t ruc t ion .  

Aspnalt-rubber vas not  considered a prevent ive maintenance rnater ia l  i n  new 
cons t ruc t ion  u n t i l  t h e  r epor t ed ' ?o rk  done a t  Sky Harbor I n t e r n a t i o n a l  a i r p o r t .  
The asphalt-rubber sea l ed  runway preserved t h e  v i s c o s i t y  of t h e  pavement and 
na in t a ined  m c h  of t h e  o r i g i n a l  f l e x i b i l i t y  of t h e  asphal t -concrete ,  ( r e f e r  t o  
F i p r e l ) .  T h i s  p rope r ty  adds a na jo r  advantage i n  t h e  use of asphalt-rubber 
i n  new cons t ruc t ion .  

ECONOWCS 

Does asphal t - rubber  save money, time and inconvenience? Considering t h e  
a d d i t i o n a l  pavernent l i f e  gained by a?plyinr: asphal t - rubber ,  the  reduct ion of 
u t i l i t y  r e l o c a t i o n  and pavement s a c t i o n s ,  and t h e  added i n  convenience t o  the  
publ ic ,  yes.  Tihen  asphalt-rubber :$as f i r s t  used i n  196S, ;the cos t  was three  
tirnes t h a t  of a convent iona l  asphal t .  
convent ional  asoklnlt i n  Phoenix. Fin,uri 2 shows t h e  c o s t s  comparisons f o r  
s tandard and asphal t - rubber  c i i ?  s e a l s  i n  the v a s t  15 years  in ?hoenix. 

It nus t  h e  pointed out  t h a t  asphal:-rublJer :?as h i s t o r i c a l l y  3een appl ied i n  
s i t u a t i o n s  :?here ?aveient rxons:ruct ion :as i n d i c a t e d ,  but vas not 
economically ? o s s i b l e . I t  is d i f f i c u l t  ' t o  ::misure t h e  c o s t  s a v i n p  i n  
jnaintcnance alone. 'The hours scent on an asphal t - rubber  t r e a t e d  sur face  h a s  
been n in imal  t o  non-exis tant  . 
Piqure 3 shows t h e  sav ings  obtained hy us ing  asphal t - rubber  in s t ead  of a 
s tandard chfo seal. 3aintenance coscs are added t o  both seals which start 
j l i t h  only t h e i r  1975 j lacement cos t s .  Xiile t h e  asphal t - rubber  showS only a 
s l i 7 h t  i nc rease  due t o  maintenance s t a r t i n g  i n  1983, t h e  s tandard  chi:, seal 

na in t enance .p r io r  t o  t h e  r e su r fac ing ,  s o r e  than t r i p l e s  t h e  i n i t i a l  cos t .  

Today t h e  c o s t  is 1.5 times 

h a s  a l r eady  been r e su r faced  i n  1953: This second c h i p  seal, combined w i t h  , I  

. 



Aso5alt-rubSer has Yiven :hie ?n:ineer ?ro?er ty values that have 5een ?raven in 
aunici;>al .rori: 5 : ~ :  

1. Stoppins reflective crac!cing in pavemenrs with less tSan 3 . 2 5  inch 

2 .  

3 .  Yatei-?roofing the structure to obtain zaxiiun s.tability. 
4 .  3eal inq and  reserving the original quality of t h e  as?iialt canent ana 

5. '1educinl: naintenance due to.all of the above. 
6 .  

7. Servinz as a stress absorbing intcrlayer to reduce future 

8 .  
9. 

(3 .54 CZI) cracks :or over 3 to 12 years. 
Stop?ing spallinq of asphaltic concrete around 2ot holes and 1ar:er 

' CraCIs. 

the asphaltic concrrits pavenenr. 

Sealing the subgad? to aininizs the volume changes that take ?lac2 
due to aoisture chanqes. 

maintcnancc. 
Offering a flexible property for streets and roads. 
Ferforaing as an excellent crack-fillinE natarial and joint sealer, 

CONCLUSION: 

Asphalt-rubber has performsd very vel1 in Phoenix. 
installations in the past 15 years are still working. 
asphalt-rubber was used in severe cases of disrepair and managed to save the 
roadway from major maintenance casks and reconstruction. 
delayed reconseruction by as nuch as 15 years. 

The City of Phoenix is curr2ntl.l usins asphalt-rubber for a11 crack fillinq. 
Over 20 miles of S.QlI's have been completed vith an averaze annual future use 
of ten Tiles per year. Over 500 lane ?riles of SAM's have beati'placed with an 
average future annual usaze of 25 miles per year.! 

'The :nunicipalities surrounding 3hoenix ar.e us.inl asphalt-rubber for 
maintenance d o n <  viti the counties and the State of Arizona (.'+DOL"). 
Asphalt-Xubber is no lonEer considered experimental, it is bein? used as a 
poblz3 solvin? Taterial. :!owriver there arz em+riments that are on :oinr: in 
usin.: asn~ialt-rubSer as rspoftr?d here. :re ielisv? in 'ceaoin.7 an open Tind to 
m y  and all. applications of asphalt-rubber. 
snsineerinq judzenent for a succzssfull apolication. 

Several of the orizinal 
As pointed out 

The Xaterial has 

It is not a cure-all and needs 
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ABS. V ISCOSITY vs. T I M E  f o r  
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We want to continue with use of recycled or reclaimed 

rubber in the paving industry. Russ Schnormeier spent some 

time talking asphalt-rubber where the granulated rubber is 

reacted with the liquid asphalt, and then used as a binder. 

We want to look at rubber-filled asphalt concrete. I 

would like to speak to you a little bit about asphalt concrete 

which is the hot mixes that we normally think of and how 

asphalt or rubber-filled asphalt concrete fits into this 

scheme. It's part of a hot mix design rather than a binder. 

I want to talk about the mixture design procedures and about 

placement of the material and about something on "costing 

methods," a projected market that at least is estimated as 

a first cut for North Carolina and some suggested courses 

of action. We want to address this primarily to the engineers 

and contractors that will be responsible for the design and 

construction of these systems and show them what we think 

in the PlusRide area are some things to be watching for. 

First a conventional asphalt concrete mixture is a designed 

mixture of graded aggregants. I want to emphasize that these 

are designs. They're technology systems and all of the designs 

for asphalt concrete that you use are custom-built jobs. 

You've got to use nature's aggregates and Mother Nature is 

fickle which means that every one of these may be a little 

bit different and take a look at some of the factors that 

effect how an asphalt concrete pavement is going to perform. 

First of course is the aggregate. Now we think that the load 

carrying capability or the structural capability of an asphalt 

concrete pavement rests primarily in the aggregate or rock 

fraction. I point this out because we're going to ask you 



if you use PlusRide to take another look at the aggregate 

fraction . Second is the asphalt cement itself. It's the 

glue that holds the pavement together: keeps the water out: 

it's responsible for durability and the type and quality of 

the asphalt are critical. In conventional asphalt rubber, 

there is a chemical reaction that takes place between the 

rubber and the asphalt. PlusRide or rubber-filled asphalt 

concrete is not that dependent on the chemical reaction so 

its not as sensitive to the asphalt composition as some of 

the other products are. Third is the production of an asphalt 

concrete. You can make or break a good pavement in the produc- 

tion. If the production capabilities are not good and the 

quality is not good, the performance of that pavement will 

suffer: and the same holds true for PlusRide or rubber-filled 

asphalt concrete. Last is the placement: How do you build 

it? Again, in this long chain of events in making a pavement 

perform, placement can ruin the pavement. Again, this holds 

true for rubber-filled asphalt concrete. Rubber-filled asphalt 

concrete or PlusRide is essentially a gap grade asphalt con- 

crete. It's the same kind of hot mix that you use in conven- 

tional except we do gap grade the aggregates. Take out some 

of the rocks sizes and replace that material with crumb rubber, 

and we do this on a volume basis. PlusRide is the patent 

tradename for the material. Some of the advantages of using - 

PlusRide as we see it are that it provides some flexing, mate- 

rials are more elastic, they have more rebound, more give 

to them. Second, it does improve fatigue resistance. It 

has a lower modulous. .Materials with lower modulous have 

a higher S-N ratio. It has a greater ultimate strain at 



failure. You can stretch it farther before it breaks. 

Finally, it adds a toughness to the mix that you don't see 

with conventional asphalt concrete. Last and certainly not 

least by any matter, is the removal of ice. It's been used 

in northern climates and in Europe for quite a period of time 

to help remove the thin underlayer of ice that causes skid 

problems. Now it's not a guarantee but we have noticed that 

in areas that have been photographed, the areas with PlusRide 

won't have ice when others do. This is especially true in 

terms of bridges. What we are trying to say is that PlusRide 

is the same as conventional asphalt concrete with regards 

to the keys of production, aggregate control, and placement, 

except that some of the aggregate has been replaced with rub- 

ber. In conventional asphalt concrete large size aggregates 

have intersteces. These intersteces are filled with smaller 

aggregates and smaller and smaller on down according to a 

thing called a Fuller's curve. Some of the aggregates have 

been replaced with rubber granule particles. These provide 

the give which gives the elasticity and the toughness. Plus- 

Ride presently uses a quarter inch No. 410 and 20  as controlled 

sieves and normally 3 percent of rubber by weight of mixture 

is added, sixty pounds to the ton. The part that I think 

the contractors should be especially interested in are the 

properties of the PlusRide aggregates. The gap grading, does 

require some changing in the screens on a hot plant or the 

screens in the cold screen side. In order to provide this 

gap in the quarter inch to No. 4 material that PlusRide princi- 

pally consists of. Setting of these screens and gapping is 

not that difficult. We've had very good success with it but 



it is a key to the performance of material. Mixture design 

procedure for the laboratories that are going to be working 

with PlusRide goes as  follows: 

Conventional martial or kneading compaction can be used to 

produce the specimans that are used for testing. The criteria 

for a PlusRide or a rubber-filled asphalt concrete are voids 

and filler debitumen ratio, not stability.. The rubber-filled 

asphalt concrete mixtures are extremely low stability because 

they give and flex under the load. We're saying right now 

that it probably is not a structural material so we are 

thinking of using it in relatively thin lips, inch and a half 

to two-inch lips in lieu of an open graded friction course 

or in lieu of part of the surfacing mix. We run a conventional 

density voids analysis on these mixtures and adjust the mixes 

to provide the voids ratios that we'll talk about in a minute 

and we use a specific gravity of rubber of 1.19 to make these 

volume concentrations and to set the voids content of the 

mixture. Field procedures when using rubber-filled asphalt 

concrete are somewhat different than conventional asphalt 

concrete. PlusRide has been produced in both conventional 

batch plants as well as drum mixtures. The trick is if a 

drum mixture is going to be used right now we're recommending 

a split feed mixture with a recycled suit on it so that the 

rubber doesn't burn in the mixer. Placement of PlusRide is 

somewhat different than the conventional material but does 

not require modifications of the system. The biggest dif- 

ference is, that you cannot use numatic rollers, the rubber 

will stick to the numatic rollers so we roll these all a skim 

and then second, because of the compression and sudden rebound 



of the rubber particles in the mix, it may need more rolling 

than a conventional mix, particularly if temparatures are 

low. Let's look at some cost estimates that we've worked 

up. I want to separate this concept of cost estimate from 

pricing. Price is what you pay for it, cost is what it costs 

you to operate and maintain the material. If one assumes 

the 145 PCS conventional mix at 5 %  percent asphalt content 

and for a like PlusRide mix, the thing that happens is because 

of the lower specific gravity of rubber the unit weights of 

the rubber-filled asphalt concrete are lowered, which means 

that the same weight gives you about 5 to 7 to 10 percent 

increased volume. In our cost comparisons, we have included 

the increased volume of the same weight of material. In gene- 

ral, depending on aggregate and depending on plant flow through 

cost that I calculate at around a dollar a ton to get the 

rubber into the plant, if you've got to hand manually open 

bags and dump it, PlusRide with the royalty will be about 

1% to 1.9 times the cost of a conventional mix. That's with 

present costing and pricing. I think that number will go 

down considerably as the contractors get more used to it, 

as they get their screen deck set, and as they find better 

ways to introduce the material that doesn't require such labor 

and intensive work. Last, we feel that life-cycle cost when 

one compares not only PlusRide, but any other recycled or 

recovered resource has to be looked at "life-cycle cost" pic- 

ture. What we normally do in this area is to take a time 

span or a cost-analysis period of about 40 years, and we are 

presently working up a computer program that will say what 

all the scenarios possible for that stretch of pavement are. 



When am I going to overlay it? When am I going to sealcoat 

it, flushseal it, whatever. Total all of these with your 

present first cost and with an inflation rate, and then find 

out what your actual first cost or actual annual cost of the 

system are. At a 10 percent inflation rate, you're going 

to find that with two additional years life out of the 8 or 

9 year thing, you can afford to pay double down on the front 

end. These are based on simple discounted cash flow analyses. 

I think it's something that we have not looked at as deeply 

and in as much detail as we ought to when one begins to look 

at first cost or first price. What's the standard way right 

now of designing a rehabilitation system? I've got this amount 

of money and hot mix costs me this much a square yard and 

that's my program. And I think that we have to now start 

taking a little different look at how the funds are expended. 

We've made some estimates of a projected market in North Caro- 

lina. We've assumed about a half a million tons of asphalt 

cement utilization. Now I know that varies from time to 

time. We made a further assumption fhat 50 percent of the 

asphalt cement is used in hot mixes. Based on that, we said 

that there's about five million tons of hot mixes used. That 

says that you can utilize about 1500 tons of rubber per 1 

percent of hot mixes that use 3 percent rubber annually. 

This is market penetration based on a 1 percent penetration, - 
if you can penetrate 2 percent, use 3,000 tons. That's in 

rubber-filled asphalt concrete and not in the binders with - 

asphalt rubber. These numbers certainly can be adjusted. 

As we get better numbers we were speaking with the asphalt 

institute who couldn't make it here to get a better set of 



figures on asphalt cement production and hot mix production 

in the state. I think that the Asphalt Pavement Association 

of North Carolina can get you these numbers if you want them. 

Where we get into some other problems is the unintelligent 

use of these numbers. If you can use it in 1 percent you 

can't go around assuming that we can penetrate 100 percent 

of the market because they think the PlusRide people, as well 

as the asphalt rubber people, will tell you that there are 

places this can and should be used but there are other places 

that it shouldn't. Now some suggestions for some courses 

of action for you, and these are in the form of suggestions, 

we think that some laboratory studies should be initiated 

for familiarization with the local materials. What are your 

local aggregate characteristics and we know they're different 

in North Carolina than they are in adjacent areas. Hopefully 

the DOT laboratories can get familiar with these materials 

and mix designs are a little bit different. You have to get 

your hands in these materials and get them a little dirty. 

We would then suggest that you design some modest test sections 

based on these laboratories studies, and then construct some 

test sections in highways and city streets heavily traveled, 

moderate and low travel materials and then monitor the per- 

formance of these materials and adjust the design procedures 

for your own purposes. We know that at North Carolina State 

University, Dr. Kosler has a good deal of experience with 

paving materials and performance studies and I think that 

he would be a good one for some modest efforts at the univer- 

sity level to begin to familiarize with the materials, with 

the material as a paving material and not particularly looking 



at it as a method to reuse or recycle wastes. Based on these 

test sections and performance and I think most of this can 

be conducted in a year to a year and a half, establish some 

procedures and specifications as well as performance figures 

to put into your lifecycle cost studies to find out when and 

where the materials should be used and how much can't be used. 

The establishment of No. 4 is going to take some period of 

time. You cannot accellerate testing of pavement materials. 

Almost every time we try this, we wind up missing the estimate. 

So we could take some period to develop these lifecycle costs 

and then last, there are some specifications available and 

PlusRide can provide these for you that are ASTM format and 

are being voted at ASTM now. Let me quickly review what we've 

talked about. PlusRide or rubberfilled asphalt concrete is 

the second cousin or the next generation materials along with 

conventional hot mixed asphalt concrete with the exception 

that you gap grade the aggregates to provide space for the 

rubber particles. Mixture design procedure is somewhat dif- 

ferent and typical or normal martial or California methods 

inasmuch as stability is not a criteria. Stability and flow 

are not. The criteria or voids in filler bitumen ratio. 

PlusRide field procedures are not too unlike conventional 

asphalt concrete with the exception that steel wheel rolling 

should be used rather than conventional numatics so that it __ 

won't stick and secondly additional rolling may be required. 

Our cost estimates on the materials so that it's going to 

cost you somewhere between one and a quarter to '1.9 times 

conventional material but they should be based on a lifecycle 

costing method. Our projected market says 1500 tons percent 



of the hot mix market that can be penetrated, can be justified 

to use and lastly there were some courses of action that we 

think can be started immediately with modest funding that 

I think are available at the state level or perhaps even the 

county level to get on with the production and use of this 

material. 

.. 



RSPHRLT - RUBBER 

Rubber Filled flsphalt Concrete 

" PlusRide" 

Dsk RDP 68 (86-1326) 



1. Rsphalt Concrete. 
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flSPBflLT COIICRETE 

1. Desianed mixture of Graded Bggregates, 

flsphalt, and modifiers. 

2. Factors: 

8. flggregate - - -  Carries Loads. 
Tgpe and Qllantity Critical. 

B. flsphalt - - -  Cement, Dnrabilits- 
Tgpe and llnantitg Critical. 

C. Production. 
__ 

D. Placement. 
, 



BUBBER FILLED BSPBBLT COllCRETE 

1. 6ap 6raded Rsphalt Cmcrete Filled With 
Elastomeris Bggregates (Crumb Rubber). 

2. 'PlusRide' (Patented). 

3. Rubber Imparts Elasticity or "Iiive-- 

8. Claims : 

'Flexing' b i d e s  : 

Impmved Fatigne Resistance. 

h a t e r  Ultimate Strain at Failure 
for Improved Reflection Crack Control. 

"Toughness". 

Ice Removal Bid. 
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ASPHALT COA TED 

RUBBER FILLED 
ASPHALT CONCRETE 

Dsk RDP 68 (86-1 326) 



PLUSBID E IIlIXTURE PROPERTIES 

3.Pereent Rubber bg Weight of mixture (60 Lb. 
Bag of Rubber Per Ton of mix). 

Rubber &adation : 

1 /4' 100 , 

no.4 ni-ino 
no. io 28-42 



flggregate Gradations (Without Rubber): 

Sieve: PR-8 PR- 12 PB- 16 

3/4' 1 on 100 m o  
5/8' 100 100 - 
3/8" i on 60-80 50-62 

1/4" 60-80 30-44 30-44 
no. io 23-38 20-32 20-32 
no. 30 15-27 13-25 12-23 

no. 200 8-12 8-12 7-1 1 

PB 12 Bnd 16 : Pass l/4, Bet. no. j0 - - 12% max. 
or Pass no. 4. Ret. no. 10 - 10% IIlax. 

Voids Filled With Rubber and Filler. adjust to 
2 4 %  Voids With F/B +/- 1-04 -2. 

llrmnallg, 74% R.C., 1-14 Filler. 
- .  



PLUSRIDE mIXTURE DESI6I.I 

1.  marshall and Kneading Compaction 
Procedures modified to Eccomodate 
Rubber. 

2. Voids and Filler/Bitumen Ratio (not 
Stability) are Criteria. 

3. Conventional Densitg-Voids Bnalgsis With 
Rubber Specific 6ravitg = 1.19. 

nck RnD AR fRh-137hl 



PLUSRIDE FIELD PROCEDURES 

1. Production. 

PlusRide Bas Been Produced in 
Conventional Batch and Drum mixers. 

2. Placement. . 

Cannot Use Rubber Tired Rollers Because 
Rubber Sticks. 

Rdditional Rolling may be Ilecessarg to 
Campensate for Rubber Compression and 
Rebound. 



COST ESTImBTES 

1.  flssume Conventional mix at 145 pcf, 5.5% 
B.C. 

PlusBide at 135 pcf (flppmx. 5% Volume 
Increase). 7% B.C. 

2. PlusBide With Bogalty Will Be 1.25 to 1.9 
Times The Cost of Conventional mixtures. 

3. Life Cgcle Costs Should be Considered for 
the Local Situation. 

Dplc RDD 68 (86-1316) 
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1. 

2. 

3. 

PROJECTED I l lERKET(~.  

Bssume Bnnnal Esphalt Cement Utilization 
at 550,000 Tons (north Carolina). 

Essnme 5 0 4  of asphalt Used in Hot mixes 
With flppximatel~ 5,000,000 Tons of Bot 
mix Produced. 

@proximately 1500 Tons of Rubber can be 
Used If 1% of Bot mixes Use 3% Rubber. 

(1500 Tons Rubber Per 1% of Hot mix 
* mmht Penetration). 

Dsk RDP 68 (86-1326) 



SOmE SUEGESTIOIIS 

1.  Initiate Laharatosg Studies for I 

Familiarization With Local materials 
(Eggregates and Rubber). 

2. Design Test Sections Based an Laboratorg 
S tndies - 

3. Construct Test Sectims (Highways 
and City Streets). 

4. Establish Prucedures (Specifications) and 
Life Cgcle Costs. 

DSk RDP 68 (86- 1326) 
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INTRODUCTION 

This p r o j e c t  has been envis ioned as  a f i e l d  t r i a l  o f  

t he  use of a rubber a s p h a l t  su r f ace  t reatment .  This t rea tment  

func t ions  a s  a s t r e s s  r e l i e f  i n t e r l a y e r  t o  de lay  o r  prevent  

t he  r e f l e c t i o n  of f a t i g u e  c racks  i n t o  a bituminous conc re t e  

overlay.  In conducting t h i s  f i e l d  t r i a l ,  t he  North Caro l ina  

Department of T ranspor t a t ion  e l e c t e d  t o  p a r t i c i p a t e  i n  t h e  

Federal  Highway Adminis t ra t ion Demonstration P r o j e c t  3 7 ,  

"Discarded T i r e s  In Highway Construct ion."  A highway p r o j e c t  

was s e l e c t e d  i n  t h e  western reg ion  of North Caro l ina  which 

had experienced r a t h e r  s eve re  f a t i g u e  d i s t r e s s  i n  t h e  o r i g i n a l  

bituminous concre te  pavement. I t  was bel ieved . tha t  t h e  

inc lus ion  o f  t h e  rubber a s p h a l t  su r f ace  t reatment  wi th  a 

heavy bituminous r e s u r f a c i n g  would enhance t h e  a b i l i t y  o f  

t he  over lay  t o  wi ths tand  f a t i g u e  crack r e f l e c t i o n .  

PROJECT DESCRIPTION 

The highway p r o j e c t  s e l e c t e d  f o r  t h i s  f i e l d  e v a l u a t i o n  was 

the  eastbound p o r t i o n  of I n t e r s t a t e  Highway 4 0  i n  Haywood 

County from Fines Creek t o  U.  S .  Highway 2 7 6  ( see  Figure 1). 

The t o t a l  highway s e c t i o n  c o n s i s t e d  o f  two 2 4  f o o t  pavements 

with 10 f o o t  o u t s i d e  shoulders  and a 6 f o o t  median wi th  New J e r s e y  

type b a r r i e r .  The o r i g i n a l  pavement cons t ruc t ion  was completed 

i n  1 9 6 8  and cons i s t ed  o f  14 inches o f  aggregate base cour se ,  

3 inches of bituminous conc re t e  b inde r ,  and 2 inches of Type 1 - 2  

bituminous concre te  s u r f a c e  course.  The alignment of t h i s  ~ 
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project is depicted in Figure 2 .  The project began at 

Station 840 at the Fines Creek interchange and terminated 

at Station 1140 at the US 276 interchange. In  the spring 

of 1979, a thin bituminous concrete surface course was placed 

on the eastbound lanes from Station 860 to Station 896 to 

correct surface problems and failures resulting from a 

rocksli.de. Severe fatigue distress had also been observed 

mainly in the outside travel lane of this highway section 

during the 1978-1979 period. 
. _  

Traffic count data'have indicated th,at the 1969 AADT for 

this section of 1-40 was 3,050 vehicles per day, the.1978 MJIT 

was 10,700 vehicles per day, and the 1982 AADT was 13,100 

vehicles per day. 

daily traffic has been revised to approximately 24,000 vehicles 

per day. It is estimated that heavy truck percentages for this 

section of roadway wi,ll average approximately eighteen percent 

tractor truck-semi-trailers and approximately four percent 

sing1,e unit, dual tired vehicles. The projected. 200.0 design 

year 18. kip single axle loadings per lane has been estimated 

as approximately 832 applications per day. 

Projected 2000  year design average annual 

'This segment of Interstate Highway 40 makes a.north-south 

swing through a portion of the upper Appalachian Highlands. 

Pavement surface elevations range from 2588 feet at Station 1100 

to 2293 feet at Station 870. The higher elevations to the 

immediate west' of this project rise to approximately 5,000 feet 
above sea level. The major geological substrate includes 

__ 

~ 

http://rocksli.de
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Graywacke sandstone and Graywacke conglomerate in thickly 

graded beds with intervening beds of slate. 

The principal native soils along the project included 

the Ramsey stony loam series and the Halewood stony loam 

series. Porter's and Ramsey stony rock materials were also 

indigenous to some locations. The mix of soil materials 

that were used on the project resulted in clay loam and sandy 

loam surface characteristics with an A-4 AASHTO classification. 

Plasticity indices varied from 0 to 9 and liquid limits ranged 

from 2 5  to 40 percent. These soil materials graded with 

retention on the number 10 sieve ranging from 5 to 1 5  percent 

and retention on the number 200 sieve ranging from 30 to 5 0  

percent. 

The northern portion of Haywood County is considered to 

be situated in the Temperate Continental Climate Zone, a climate 

more typical of the North Atlantic and East Central States. 

Tables 1 and 2 provide fourteen years of climatological data from 

available local sources which confirm this general climatic 

classification. Annual rainfall is quite moderate varying from 

approximateIy 35 to 60 inches. Annual humidity has been 

consistently in the range of 70% to 80%. Annual temperature 

extremes have been quite significant. 1974 recorded the least 

annual extreme of approximately seventy-six degrees Fahrenheit 

whereas 1970 and 1980 registered temperature extremes of one 

hundred degrees Fahrenheit or more. The average temperature 

extreme for the fourteen year period has been approximately 

ninety-two Fahrenheit degrees. 
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The average annual f r o s t  p e n e t r a t i o n  depth f o r  t he  

p r o j e c t  v i c i n i t y  i s  approximately 1 0  inches .  Maximum f r o s t  

p e n e t r a t i o n  depth i s  es t imated  t o  be approximately 1 5  inches  

f o r  t h i s  mountainous region.  Table 2 i n d i c a t e s  t h a t  t h e  

average number of annual f r e e z e  thaw c y c l e s  f o r  t h i s  r eg ion  

is  approximately 86  cyc le s .  On t h e  average,  e i g h t  of t h e s e  

cyc le s  have l a s t e d  f o r  two days o r  longer .  The maximum 

extended f r e e z e  c y c l e  s i n c e  1 9 6 9  has been observed t o  be 

approximately 8 days.  

extend from e a r l y . 0 c t o b e r  t o  mid May. 

CONSTRUCTION EXPERIENCE 

The f r e e z e  s u s c e p t i b i l i t y  pe r iod  w i l l  

Work began on August 1 4 ,  1 9 7 9  t o  r e h a b i l i t a t e  t h e  eastbound 

l a n e  pavement s u r f a c e  wi th  a heavy a s p h a l t  r e s u r f a c i n g .  The 

b a s i c  r e s u r f a c i n g  c o n s i s t e d  of approximately one and one-ha l f  

inches o f  type H bituminous concre te  b inder  course and 

approximately one inch  of type 1 - 2  bituminous conc re t e  s u r f a c e  

course.  Included i n  t h e  r e su r fac ing  was a rubber a s p h a l t  

s u r f a c e  t rea tment  which was placed d i r e c t l y  upon t h e  o r i g i n a l  

s u r f a c e  material 

From S t a t i o n  
From S t a t i o n  
Frqm S t a t i o n  
From S t a t i o n  
From S t a t i o n  
From S t a t i o n  
From S t a t i o n  
From S t a t i o n  
From S t a t i o n  
From S t a t i o n  
From S t a t i o n  

a s  fo,llows: 

842  t o  S t a t i o n  882 - Outside Lane Treatment Only 
882 t o  S t a t i o n  9 2 0  - Treatment t o  Both Lanes 
92O' to  S t a t i o n  949 - Outside Lane Treatment Only 
949 t o  S t a t i o n  959 - No -Treatment (Control  Sec t ion )  
9 5 9  t o ' s t a t i o n  1 0 2 8  - Treatment t o  Both Lanes 
1 0 2 8  t o  S t a t i o n  1 0 5 4  - Outside Lane Treatment Only 
1 0 5 4  t o  S t a t i o n  1 0 6 0  - Treatment t o  Both Lanes 
1 0 6 0  t o  S t a t i o n  1 0 7 1  - Outside Lane Treatment Only 
1 0 7 1  t o  S t a t i o n  1 0 7 7  - No Treatment 
1 0 7 7  t o  S t a t i o n  1 1 2 1  - Outside Lane Treatment Only 
1 1 2 1  t o  S t a t i o n  1 1 4 0  - No Treatment (Control Sec t ion )  ~ 

- 



The placement o f  t he  rubber a s p h a l t  s u r f a c e  t reatment  

was concluded on August 2 1 ,  1 9 7 9 .  I n  each sequence of d a i l y  ~~ 

a c t i v i t y  f o r  t he  placement of t h i s  s p e c i a l  t r ea tmen t ,  t h e  rubber 

asphaLt was immediately covered w i t h  t h e  type H b inder .  Table 3 

con ta ins  a r eco rd  of p e r t i n e n t  c o n s t r u c t i o n  d a t a  r e l a t i v e  

t o  t he  rubber a s p h a l t  t reatment  a p p l i c a t i o n .  P e r t i n e n t  

c o n s t r u c t i o n  f e a t u r e s  a r e  documented i n  Photographs 1 through 0 

i n  the Appendix. The s p e c i f i c a t i o n s . f o r  t h e  cons t ruc t ion  

m a t e r i a l s  and equipment a r e  a l s o  contained i n  t h e  Appendix. 

- 

- 

Photograph 1 d e p i c t s  t he  1 0 0 %  vulcanized rubber uti1i:ed 

This  m a t e r i a l  was suppl ied  by i n  t h e  rubber  a s p h a l t  mixture.  

Sahuaro Petroleum Company i n  60 pound sacks .  I t  was recommended 

by t h i s  s u p p l i e r  t h a t  1 0 0 %  vulcanized rubber b e  used i n  l i e u  o f  

a vulcanized-devulcanized blend t o  p rec lude  t h e  use of h ighe r  

mixing temperatures .  This would save energy and provide a 

more homogeneous mixture.  

The complement of heavy equipment used on t h i s  p r o j e c t  

cons i s t ed  o f  1 rubber a s p h a l t  d i s t r i b u t o r ,  1 chip  sp reade r ,  

2 pneumatic r o l l e r s ,  and 6 tandem dump t r u c k s .  

Photograph 2 d e p i c t s  t he  4 , 5 0 0  ga l lon  rubber a spha l t  

d i s t r i b u t o r  u t i l i z e d  by the c o n t r a c t o r .  This u n i t  was equipped 

with a Number 5 spraybar  f o r  mixture a p p l i c a t i o n .  The tank 

on the  d i s t r i b u t o r  was equipped wi th  b a f f l e s  and augers t o  

provide continuous mixing. This photograph a l s o  i l l u s t r a t e s  

t h e  d i r e c t  f eed  conveyor system t h a t  was used t o  load t h e  

crumb rubber  i n t o  t h e  top  of t h e  d i s t r i b u t o r .  
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The procedure followed was t o  f i l l  t h e  tank wi th  a p r e s c r i b e d  
0 amount o f  A C - 1 0  and t o  h e a t  t h e  a s p h a l t  t o  approximately 3 7 5  F .  

Crumb rubber was then introduced i n t o  the  tank and t h e  mixture  

was r e t a i n e d  a t  t h i s  temperature  f o r  approximately 6 0  minutes .  

A f t e r  t h i s  r e a c t i o n  p e r i o d ,  kerosene was added a t  a r a t e  ranging 

from 3 . 3 %  t o  4 . 5 %  by volume. The r e a c t i o n  pe r iod  f o r  t h e  

kerosene was l i m i t e d  t o  approximately 3 minutes .  The a p p l i c a t i o n  

o f  t h i s  d i l u e n t  lowered t h e  mix temperature  t o  t h e  range of 

330°F t o  350°F f o r  a p p l i c a t i o n  t o  t h e  pavement. 

t h e  mixture was c o n s t a n t l y  monitored throughout t h e  process  

wi th  t h e  v i s c o s i t y  readings ranging from.11,000 t o  1 2 , 5 0 0  

e ._ 

V i s c o s i t y  o f  

c e n t i p o i s e s .  

Photograph 3 d e p i c t s  t h e  equipment t r a i n  f o r  t h i s  con- 

s t r u c t i o n .  I t  is noted t h a t  t h e  movement o f  t h e  d i s t r i b u t o r  

and t h e  chip sp reade r  was counter  t o  t h a t  o f  t h e  t r a f f i c  being 

maintained i n  t h e  ad jacen t  l a n e .  Photograph 4 i l l u s t r a t e s  

t h e  spray  a p p l i c a t i o n  of t h e  mixture .  The a p p l i c a t i o n  r a t e  

v a r i e d  f r o m  approximately - 5 5  t o  . 6 9  ga l lon  pe r  square  yard .  

The cover aggrega te  app l i ed  t o  t h e  rubber a s p h a l t  mixture  

complied wi th  t h e  North Caro l ina  X6 s p e c i f i c a t i o n s .  The use  

o f  t h e  ch ip  sp reade r  i s  shown i n  Photograph 5 .  The aggrega te  

was p laced  w i t h i n  2 t o  3 minutes of t h e  letdown of t h e  rubber  

a s p h a l t  mixture .  A s  shown i n  Photograph 6 ,  pneumatic t i r e d  

r o l l e r s  were used t o  s e t  t h e  cover aggregate  i n t o  t h e  rubber  

a s p h a l t  mixture .  A minimum of f o u r  passes  was made wi th  t h e  
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r o l l e r s  on each pavement s e c t i o n .  A c loseup view of t h e  r o l l e d  

i n  aggregate i s  dep ic t ed  i n  Photograph 7 .  Although t h e  c o n t r a c t  

s p e c i a l  p rovis ions  permi t ted  the  use o f  b l o t t e r  m a t e r i a l s ,  

excess a s p h a l t  d i d  not  come through t h e  cover aggregate  t o  

t h e  p o i n t  o f  r e q u i r i n g  t h e  use o f  sand or o t h e r  b l o t t e r  m a t e r i a l .  

~ 

- 

- 
As shown i n  Photograph 8 ,  t h e  back edge o f  t r a n s v e r s e  

cons t ruc t ion  j o i n t s  was covered wi th  1 8  inch wide roo f ing  type 

paper .  This  f a c i l i t a t e d  t h e  placement o f  t h e  rubbe r -a spha l t  

mixture on t h e  forward.edge without c r e a t i n g  a double sho t  e f f e c f .  

Longi tudinal  c o n s t r u c t i o n  j o i n t s  were simply p u l l e d  even by 

ad jus t ing  t h e  p o s i t i o n i n g  o f  t he  spraybar  and t h e  aggregate  f e e d e r .  

Each r o l l e d  i n  membrane was covered wi th  bituminous conc re t e  

binder  course on t h e  same day of cons t ruc t ion .  The cur ing  t ime 

f o r  t he  membrane was l i m i t e d  t o  a maximum o f  90 minutes be fo re  

a p p l i c a t i o n  o f  t h e  t a c k  coat .  CRS-1H l i q u i d  was app l i ed  d i r e c t l y  

t o  the  membrane a t  a r a t e  o f  .08 g a l l o n  pe r  square  ya rd .  The 

one and one-ha l f  i nch  binder  course was promptly app l i ed  t o  t h e  

rubber a s p h a l t  s u r f a c e  t reatment  and t r a f f i c  was promptly 

re turned  t o  t h e  l ane .  , Photograph 9 d e p i c t s  t h e  sequence t h a t  

was used t o  b r i n g  a l l  rubber a s p h a l t  s u r f a c e  t rea tment  and 

bituminous b inder  t rea tment  up t o  a common t r a n s v e r s e  j o i n t  a t  

t he  end of each cons t ruc t ion  day. This  p recau t ion  was necessary 

t o  avoid s a f e t y  problems which would have r e s u l t e d  i f  l o n g i t u d i n a l  

cons t ruc t ion  j o i n t s  had been permi t ted  between c o n s t r u c t i o n  

per iods .  

The placement of t h e  one inch  Type 1 - 2  bituminous concre te  

s u r f a c e  course  was accomplished during t h e  pe r iod  August 2 3 ,  1 9 7 9  
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to August 31, 1979. Design specifications and job mix 

formulations for the binder and surface course materials 

are furnished in Tables 4 and 5 .  

PERFORMANCE OBSERVATIONS 

Continuous observation has been made of the rubber asphalt 

treated section since the completion of construction. These 

viewings have revealed that during the first three years of 

service the rubber asphalt treated sections have withstood 

the early reflection of fatigue or alligator type cracks. 

Photographs 10 through 17 in the Appendix provide visual 

comparison of areas of significant physical distress prior 

to treatment in 1979 versus the condition of these same areas 

in January 1983. Other general observations of minor distress 

including rutting and fatigue cracking which have been noted 

during the initial three year period are illustrated in 

Photographs 18 through 2 5 .  

The combined usage of intermediate binder course and rubber 

asphalt surface treatment has precluded the making of any firm, 

separate judgments about the latter measure. During the 1979 

through 1982 service period,' the reflective cracking through 

the overlay was very minimal. Early signs of fatigue crack 

development were limited to untreated control-sections. One 

instance of random crack reflection, probably due to subgrade 

instability, was observed in the fully treated sections. Rutting 

has been infrequent. A limited number of localized depressions 

have appeared in the pavement surface. Continuous wheel path 
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r u t s  have been l i m i t e d  t o  a few l o c a t i o n s  along t h e  e a s t e r n -  

most mile  s e c t i o n  with mean depths  of no more than one -qua r t e r  

inch. 

I t  i s  suspected t h a t  t h e  supe r io r  cond i t ion  o f  t h e  

r e h a b i l i t a t e d  pavement w i l l  remain f o r  a l i m i t e d  d u r a t i o n .  

Within t h e  limits o f  t he  pavement r e h a b i l i t a t i o n ,  t h e r e  a r e  

t h r e e  s t r u c t u r e s  along the  p r o j e c t ,  two stream c ross ings  

and a f o r e s t  s e r v i c e  road underpass,  which requi red  a l t e r a t i o n s  

t o  the b a s i c  r e h a b i l i t a t i o n  t rea tment .  The approach and l eave  

pavement s e c t i o n s  t o  t h e s e  s t r u c t u r e s  requi red  t h e  e l i m i n a t i o n  

of t h e  type H binder  t rea tment  and the  f e a t h e r i n g  down of t h e  

bituminous concre te  over lay .  These measures were r equ i r ed  

during cons t ruc t ion  t o  e l imina te  excessive s u r f a c e  dropoff  

onto  the  br idge  decks. Along these  pavement approaches,  t h e  

rubber a s p h a l t  s u r f a c e  t rea tment  was appl ied  t o  t he  normal 

depth up t o  t h e  limits of t h e  s t r u c t u r e  c u r t a i n  walls. In  1 9 8 1 ,  

crack r e f l e c t i o n s  due t o  subgrade i n s t a b j l i t y  and embankment 

se t t l emen t  were observed i n  t h e  bituminous concre te  overlay’  

along these  approaches,. These d i s t r e s s e s  were observed t o  . 

- increase i n  1 9 8 2  a s  can b e  noted i n  Photographs 2 4  and 2 5 .  

I t  is  be l i eved  t h a t  t hese  pavement f a i l u r e s  are  s igns  o f  t he  

imminent d i s t r e s s  which w i l l  appear i n  the  rubber a s p h a l t  

t r e a t e d  s e c t i o n s .  I t  i s  be l i eved ,  however, t h a t  t hese  d i s t r e s s e s  

w i l l  occur t o  a g r e a t e r  degree i n  t h e  c o n t r o l  s e c t i o n s .  Moreover, - 

i t  is suspected t h a t  t h e  f a t i g u e  crack r e f l e c t i o n  w i l l  be more 

prominent i n  t h e  o u t s i d e  t r a v e l  l a n e ,  c o n s i s t e n t  w i t h  t h e  ~ 

heavy v e h i c l e  d i s t r i b u t i o n  and t h e  re la . t ive  degree of d i s t r e s s  

i n  the  o r i g i n a l  pavement su r face .  
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It is important to note that the rehabilitated pavement 

section has provided excellent service and ride quality during 

'the initial three year, post rehabilitation period. As 

rutting was observed to be minimal during 1980 and 1982, the 

gathering of deflection data utilizing the Benklemann Beam 

was not viewed as essential during that period. A l s o  during 

that period, roughness measurement from the BPR roughometer 

ranged in the 60 inches per mile to 70 inches per mile 

.interval. 

to be satisfactory. On the basis of test observations from 

two fully treated pavement sections and one control section, 

surface skid resistance has remained very good throughout the 

three year period. This high level of serviceability has 

been quite significant in view of the heavy traffic and the 

severe winter environmental conditions which have persisted 

along this section of Interstate Highway 40. 

FINDINGS 

1. There was an optimum arrangement for assigning the 

This measure of performance has been considered 

construction equipment during the placement of the rubber 

asphalt surface treatment. The ratio of six aggregate 

supply trucks to one mixture distributor worked extremely 

well in achieving consistent daily production rates 

from 3,000 to 5,000 lineal feet. Operation was continuous, 

mixture processing delays were minimal, and rubber asphalt 

overspray losses were minimal. 

__ 
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2 .  Environmental concerns dur ing  the cons t ruc t ion  

ope ra t ion  were not  manifested t o  any se r ious  degree .  

This included such th ings  a s  excessive smoke from 

t h e  d i s t r i b u t o r  during the  mixture hea t ing  p rocess ,  

s u r f a c e  haze from the  spraying of t h e  mixture onto t h e  

pavement, and dus t  genera t ion  during the  aggregate  

spraying process .  

3 .  The use o f  a b l o t t e r  m a t e r i a l  on the rubber a s p h a l t  s u r f a c e  

t rea tment  was e l imina ted  inasmuch as  the  b inder  course  

was placed atop t h i s  t rea tment  along most r e h a b i l i t a t e d  

s e c t i o n s .  This a c t i o n  proved . to  be prudent.  This 

enhanced t h e  bond between t h e  rubber a spha l t  s u r f a c e  

t reatment  and the  b inder  course.  Any a spha l t  d r i f t  i n t o  

t h e  b inder  course was absorbed and d i d  not  r e s u l t  i n  

v i s i b l e  s u r f a c e  f lu sh ing .  Asphalt  f l u sh ing  was n o t  

observed t o  be a problem along the f ea the red  pavement 

approaches t o  t h r e e  s t r u c t u r e s  on the  p r o j e c t .  

4 .  Spec ia l  t reatment  of t h e  l a r g e  c rev ices  i n  t h e  o r i g i n a l  

pavement sur faces .  probably would have b ien  advantageous 

t o  t h e  long  term performance of t h e  r e h a b i l i t a t e d  pavement. The 

use of a l i g h t  rubber  a s p h a l t  crack s e a l e r  would have enhanced 

the bond o f  t he  rubber a s p h a l t  su r f ace  t reatment  t o  l o c a l i z e d  

a r e a s  o f  d i s t r e s s .  In t u r n ,  t h i s  a p p l i c a t i o n  would 

have enhanced t h e  long  term s t r u c t u r a l  performance of 

t h e  in t e rmed ia t e ,  b inder  course ma te r i a l .  
- 
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5 .  The three year performance of the total pavement 

rehabilitation treatment has been very satisfactory. 

The additional pavement structure provided by the 

binder course and wearing surface has been serviceable 

and free of deficiency. The rubber asphalt surface 

treatment has adequately supported this additional 

pavement structure and has provided satisfactory relief 

from stresses which have existed in the underlying 

bituminous layers. It is believed that these aspects 

of performance have enabled the rubber asphalt treatment 

to provide some degree of impermeability to surface 

moisture intrusion into the original pavement layers. 

Although this impermeability cannot be considered as having’ 

been totally complete, it has prolonged or forestalled 

the progressive appearance of fatigue distress in the 

bituminous overlay surface. - Unimpeded moisture infiltration 

into the crevi.ces of the original distressed areas would 

. have readily manifested itself into some surface course 

failures under the severe winter environmental exposures 

of this highway project. 

6. Visual surveys made in mid 1979 confirmed that approximately 

15,500 lineal feet of the eastbound travel lane had 

succumbed to severe fatigue distress during an eleven year 

service period. This amounted to approximately fifty-two 

percent of the travel lane along this section of the roadway. 

Through 1982, less than one hundred lineal feet of the fully 

rehabilitated outside travel lane had shown any sign of 

renewed-fatigue distress. 
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RECOMMENDATIONS 

This rubber asphalt treated, fully rehabilitated pavement 

should provide satisfactory performance for an extended period. 

The composite pavement surface consists of approximately 

fourteen inches of aggregate base course and approximately 

eight inches of asphaltic materials. Surveillance of the 

structural condition o f  the asphaltic layers will be essential 

toward achieving this prolonged service. 

or other suitable measures of structural deflection, beginning 

in 1983 and rescheduled at approximately two year intervals 

will be beneficial. 

cracks that reflect through into the wheel paths of the travel 

lane will slow the development of major fatigue distress in 

the overlay materials. This will also help maintain an 

acceptable riding surface. With this limited additional 

support, the serviceability of the rubber asphalt treated 

section should extend into the late 1980's or beyond. 

Benklemann Beam tests, 

Prompt attention to sealing singular 

ThiO study has not determined that rubber asphalt surface 

treatment used alone with bituminous concrete resurfacing 

will provide long term relief from severe fatigue distress. 

The results with the binder and surface course rehabilitation 

strategy have been encouraging. These results have suggested 

that rubber asphalt surface treatment can be a useful, cost 

effective inclusion to pavement rehabilitation measures. Other 

applications of rubber asphalt surface treatment on North 

Carolina highways should be considered on the basis of specific 

pro j ect needs. 
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Year - 
1969 

1970 

1971 

,1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

: .1982 

TABLE 1 

LOCAL CLIMATOLOGICAL DATA 

Average Average 

43.54 76 

35.77 78 

48.26 77 

52.87 79 

51.13 77 

48.70 76 

57.02 79 

52.11 74 

50.45 71 

3 9 . 2 6  75 

57.96 79 

43.76 76 

39.52 75 

46.76 N.A. 

Highest 
Recorded 

?%= 
89' 

89' 

87' 

88' 

86' 

85' . 

89' 

88' 

89' 

89' 

89O 

. .  

94O 

goo 

88' 

Lowest 
Recorded 

=??E= 
10 

-16'  

- 40 
- 70 

2 0  

90 

2 O  

- 5 0  

- S o  

- 2O 
. - 2 0  

- 4 O  

0 -6 

0 -11 

Source of Rainfall and Temperature Data: Western Mountain 
Agricultural Research Station, Waynesville, North Carolina, 
Latitude 35'-29' North, Longitude 82O-57' West, 
Elevation - 2 6 5 8  Feet. 

Source of Humidity Data: National Weather Service Siation, 
Asheville, North Carolina, Airport, Latitude 35 -26"North, 
Longitude 82O-32' West, Elevation - 2140 Feet. 



TABLE 2 

Period 

October 1, 1969 to 
May 31, 1970 

October 1. 1970 to 
May 31, 1 9 7 1  

Octobei 1, 1971  to 
May 31, 1972 

October 1, 1972 to 
May 31, 1 9 7 3  

October 1, 1 9 7 3  to 
May 31, 1974 

October.1, 1974 to 
May. 31, 1975 

October 1, 1975 to 
May 31. 1976 

October 1, 1976 to 
May 31, 1977 

October 1. 1977 to 
May 3 i ,  1978 

October 1, 1978 to 
May 31, 1979 

October 1, 1979 to 
May 31, 1980 

October 1. 1980 to 
May 31. 1981 

October 1, 1981  to 
May 31,  1982 

AVERAGE : 

FREEZE-THAW CONDITIONS 

PIGEON RIVER GORGE VICINITY-HAYWOOD COUNTY 

Approximate Approximate Approximate 
Number of Number of Number of Maximum 
Freeze-Thaw Diurnal Extended Extended 
Cycles Cycles Cycles Cyc 1 e Earliest Freeze Latest Freeze 

92 83 9 5 days October 18, 1969 May 7 .  1970 

90  78 1 2  4 days October 4 ,  1970 May 4 ,  1 9 7 1  

92  87 5 4 days October 8 , . 1 9 7 1  April 28. 1972 

80 . . 75 5 7 days. October 1. 1972 May 18,  1973  

72 68 4 2 days October 1 7 ,  1 9 7 3  April 25,  1974 

87  

90 

96 

88 

92  

72 

95  . 

73  

82  

81 

86  

75 

8 3  

65  

88 

67 

5 

9 

1 0  

13 

9 

7 

7 

6 

3 days 

3 days 

8 days ., 

7 days 

4 days 

5 days 

4 days 

4 days 

October 1, 1974 April 2 2 ,  1975 

October 3, 1975 May 1 9 ,  1976 

October 1 5 ,  1976 May 11, 1977 

October 4 ,  1977 May 3, 1978 

October 9 ,  1978 April 30 ,  1979 

October 6 ,  1979 May 1 0 ,  1980 

October 6 ,  h980 May 9 ,  1981 

October 3, 1981  April 2 4 ,  1982 

86  78 8 

Source.of Data: Daily Temperatures Compiled At Western Mountain Agricultural Research Station, 
Waynesville. North Carolina, Latitude 35'-29' N o r t h ,  Longitude 82 -57' Nest, 
Elevation - 2658 Feet. 

. . .  I I i  



TABLE 3 . 

RUBBER ASPllALT TREATWENT FIELD CONSTRUCTION DATA 

Rubber Asphalt Rubber To Diluent Rate Application 
Work Date Work Limits Shot Len th Application Rate As halt Ratio II Volume 

8/14/?9 Station 842 4,000 .600 .362 4.4 340 

(d) 7Gallons/Square Yard) D E  -- 
to Station 
862 4 Station 
864 to Station 

' 882 (Outside 
Lane) .. 

to Station 
920 (Inside 
Lane) 

Station 882 . 1,700 . 5 5 1 .  .383 4.3 340 
to Station 
899 (Outside . 
Lane) 

to Station 
949 (Outside 
Lane) 

to Station 
990 (Outside 
Lane) 

8/15/79 Station 882 3.800 .669 . .360 4.4 330 

8/16/79 Station 899 ' 5,000 * 594 .357 4.4 34 0 

8/17/79 Station 959 3,100 .624 .360 4.4 330 

Daily 
Ambient Air . 
Temperature 

9k- 
60 - 92 

56 - 79 

56 - 79 

56 1 80 

5 5  - 85 

I I 1 I 1  
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RUUDCR ASPIIALT TREATMENT FIELD CONSTRUCTION DATA 

. Rubber Asphalt 
Work Date Work Limits Shot Len* A plicntion Rata 

(tinealPeet) Cnllons/Squnre 'rurd) 

. .  . 

8/11/79 Stntion 959 3.100 .601 
to Station 
990 [Inside 
Lnne) 

to Stntion 
1028 [Inside 
Lane) 

Stntion 990 3.900 
to Station 
1029 (Outside 
Lane) 

to Stution 

(Outside Lnne) 

Stntion 1054 600 
to Station 1060 
(Inside Lane) 

81 1 e/ 19 Stntion 990 3.800 .651 

8/20/19 Station 1029 4,250 

ion+50 

8/21/19 Stution 4.335 
1077t65 To 
Station 1121 
(Outside Lane) 

.639 

.617 

.625 

.685 

Daily 
Ambient Air 

Rubber To Diluent Rnte Application Temperature 
A S  halt Rntio n volume 
~i &r Cent) 

Teu erature Ranga --bT- 7P,  
.363 4.4 350 5 5  - 85 

.361 4.5 350 59 - 90 

. 315  3 ~ 3  

.360 . 4 . 4  

.360 4.4 

.360 4.4 

350 59 - 90 

,. 
330 62 - 90 

335 62 - 90 

335 60 - 92 

i I 



TABLE 4 

NORTH CAROLINA DESIGN SPECIFICATIONS 

TYPE H BITUMINOUS CONCRETE BINDER COURSE 

Sieve Designation . Total Per Cent Passing J o b  Mix T a l e r s  --_ - 
1 " 100% 0 4  

3/4" 

1/2" 

NO. a 
No. 200 

90% - 100% 
67% - 0 8 %  

25% - 4 5 %  

1% - 7 %  

- + 5 %  

+ a %  
+ S %  

+ Z %  

- 
- 
- 

Asphalt Content +o. 5 %  mi 
to 1 er anc 

3.5% - 6.5% Range - 
+ l S a F  I: 
toleranc 

Temperature 250' - 300°F Range - 
Marshall Stability 1,000 Pounds Minimum 

Marshall Flow Reading 7 - 14 
Marshall Void Content 3% - 9% 



TABLE 5 - 
NORTH CAROLINA DESIGN SPECIFICATIONS 

TYPE 1 - 2  BITUMINOUS CONCRETE SURFACE COURSE 

Job Mix Tolerance . Sieve Designation Total Per Cent Passing 
3/4" 100% 0 %  

1 / 2 "  96% - 100% - 
3/a" 9 0 %  - 100% . - 

+ 2 %  

+ 5 %  

No. 4 

NO. a 
No. 40 

NO. 8.0 

No. 200 

7 0 %  - 9 5 %  

s s i  - 7 5 %  

1 5 %  - 45% 

7 %  - 2 2 %  

3% - 9 %  

+ 7 %  

+ 5 %  

+ 5 %  

+ 5 %  

+ 2 %  

- 
- 
- 
- 
- 

Asphalt Content 

- Temper a tur e 

4.5% - 8 . 5 %  

250°F - 300°F Range 

+ 0 . 5 %  Mix 
To 1 e r anc e 
+15'F Mix 
To 1 er anc e 

Marshall Stability 600 Pounds Minimum 

Marshall Flow Reading 7 - 14 

Marshall Void Content 4% - 10% 
__ 
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CONSTRUCTION 

SEQUENCE 

PHOTOGRAPHS 



PHOTOGRAPH 1 

Vulcanized Rubber 
In 6 0  Pound Sacks 

- 

A u g u s t  1 9 7 9  

P H O T O G W H  2 

Rubber Asoha l t  
D i s t r i b u t o r  And 
Loading Conveyor 

A u g u s t  1 9 7 9  

P H O T O G W H  3. 

Equioment T r a i n  

A u g u s t  1 9 7 9  



PHOTOGRAPH 4 ~ 

Rubber Asphalt 
Spray Applicatii  

August  1 9 7 9  

. .  

PHOTOGRAPH 5 

Chi? Spreader 

August 1 9 7 9  

PHOTOGRAPH 6 

Compaction of 
Aggregate With 
Pneumatic Tired 
Roller 

August 1979 



PHOTOGRAPH 7 

North Carolina 
Number 6 Aggregate ' 

Mix 

August  1979 

PHOTOGRAPH 8 

Transverse Joint 
Construction 
Treatment 

August 19i9 

PHOTOGRAPH 9 

Typical Daily 
Construction 
Sequence 

August  1979 



PHOTOGRAPHS 

. 



PHOTOGRAPH 10 

March 1 9 7 9  

Re t rospec t  i v e V i  eh 
From S t a t i o n  9 7 7  
To S t a t i o n  9 8 1  

P r e - e x i s t i n g  
Pavement D i s t r e s s  

PHOTOGRAPH 11 

January  1 9 8 3  

L a t e r a l  View 
Across S t a t i o n  9 8 1  

Comparative View 
O f  T rea t ed  Sec t ion  



PHOTOGMPH 12 

March 1 9 7 9  

Forward Oblique 
View Across 
S t a t i o n  984  

P r e - e x i s t i n g  
Pavement D i s t r e s s  

. 

PHOTOGRAPH 1 3  

January 1983 

L a t e r a l  V i e w  Acros 
S t a t i o n  984 

Comparative View 
O f  T rea t ed  S e c t i o n  



PHOTOGRAPH 1 4  

June 1 9 7 9  

Forward View Onto 
S t a t i o n  1 8 2 8  

P r e - e x i s t i n g  Pavement 
D i s t r e s s  

PHOTOGRAPH 15 

January  1983 

L a t e r a l  V i e w  
A c r o s s  
S t a t i o n  1 0 2 8  

Comparative View 
O f  T rea t ed  Sec t ion  



. .  

PHOTOGMPH 1 6  

J u n e  1979 . 

P a r t i a l  O b l i q u e  View.  
Across S t a t i o n  1093 

P r e - e x i s t i n g  Pavement 
D i s t r e s s  

. 

PHOTOGRAPH 1 7  

J a n u a r y  1983 

Forward Obl ique  
V i e w  A c r o s s  
S t a t i o n  1093 

Comparat ive View 
O f  T r e a t e d  S e c t i  



PHOTOGRAPH 18 

October 1 9 8 1  

Forward View From 
S t a t i o n  949+30 

Ear ly  Fa t igue  Cracking 
Through Overlay 

Cont ro l  S e c t i o n  W i t h  No 
Rubber Asphal t  Su r face  
Treatment 

PHOTOGRAPH 1 9  

October 1 9 8 1  

Forward Oblique View 
Across S t a t i o n  
9 5 0 + 2 0  

Ear ly  Fa t igue  Cracking 
Through Overlay 

Cont ro l  S e c t i o n  With N O  
Rubber Asphal t  Su r face  
Treatment 



? 

PHOTOGRAPH 2 0  

November 1 9 8 2  

L a t e r a l  View Across 
S t a t i o n  1021+50 

Ear ly  Transverse  Cracking 
Through Overlay 

Trea ted  S e c t i o n  

PHOTOGWPH 2 1  

November 1982 

P a r t i a l  Forward Oblique 
View Onto S t a t i o n  1 1 2 1  

Very Ear ly  Transverse  Crack 
Development Through Overlay 

Approximate Beginning of 
Control  S e c t i o n  

Note 
Edgeline 



PHOTOGRAPH 2 2  

November 1 9 8 2  

Forward Oblique View 
From S t a t i o n  9 0 2 + 3 5  

Rut t ing  In Overlay 

Trea ted  Sec t ion  

PHOTOGRAPH 2 3  

November 1 9 8 2  

Forward Oblique Vier 
From S t a t i o n  1050 

Rut t ing  In Overlay 

Trea ted  Section 



. 

PHOTOGRAPH 2 4  

November 1 9 8 2  

V i e w  Across Bridge Leave 
S e c t i o n  A t  S t a t i o n  1049+00 

Random Crack R e f l e c t i o n s  
Through Very Thin Overlay 

Trea ted  S e c t i o n  

- 

- 

PHOTOGRAPH 25 

:'November, 1 9 8 2  

V i e w  Across Bridge Leave 
S e c t i o n  A t  S t a t i o n  1 0 7 7 + 6 5  

Random Crack R e f l e c t i o n s  
Through Very Thin Overlay 

Trea ted  S e c t i o n  - 
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SPECIFICATIONS 

FOR 

MATERIALS 
- 

AND - . 
EQUIPMENT 



Cover Material 

Aggregate -Jr cover material shall consist of crushed 
rock or crushed gravel conforming to the requirements of 
AASHTO Specification T27. The aggregate shall meet the 
following gradation requirements: 

Sieve Size 

i in. 
3/4 in. 
1/2 in. 

. 3/8 in. 
No. 4 

No. 16 
NO. a 

Percent Passing 
$ 6  Stone 

100 
90-100 
2 0 - 5 5  
0-15 
0- 5 - . .  - 

The sieves shall comply with the requirements of 
AASHTO M92 (ASTM E l l ) .  

The cover aggregate may be preheated or precoated with 

The contractor shall submit a rhinimum 75 pound sample 

0 . 5  to 0 . 7 5  percent paving grade asphalt. 

of cover material to the engineer for testing at least 10 
calendar days prior to the spreading of this material. 

Blotter Material 

conforming to the following gradation requiremenrs: 
The blotter material shall be a fine aggregate (sand) 

Sieve Size . Percent Passing 

3/8 in. 100 
No. 4 80-100 
No. 16 45-80 
No. 50 10-30 
No. 100 2-10 

The sieves shall comply'with the requirements of 
AASHTO M92 (ASTM Ell). 

General Equipment Specifications 

The equipment used by the contractor shall include a 
self-propelled'rotary power broom for pavement cleaning and 
excess cover material removal and a self-propelled pressure 



Construction Procedures 

All of the materials associated with the rubber asphalt 
stressing absorbing membrane shall be included in a unit 
pay item "rubber asphalt surface treatment." This includes 
asphaltic cement, granulated rubber, diluent, cover materials, 
and blotter materials. 

Asphalt 

The grade of asphalt cement for the asphalt rubber mixture 
shall be AC-10. This material shall comply with the applicable 
requirements of AASHTQ M226 and shall also have a maximum 
penetration of 150 when tested in accordance with AASHTO T49 
(ASTM DS). All test provisions of Section 920 of the North 
Carolina Standard Specifications shall apply. 

Rubber Material 

and meet the following gradation requirements: 
The granulated crumb rubber shall be 100 percent vulcanized 

Sieve Size Percent Passing 

NO. a 
No. 10 
No. 30 
No. 40 

100 
98-100 
0-10 
0-4 

The sieves shall comply with the requirements of AASHTO M92 
(ASTM Ell). 

The specific gravity of the material shall be 1.15+0.02 and 
shall be free from fabric, wire or other contaminating Eaterials, 
except that up to 4 percent calcium carbonate may be included to 
prevent the rubber particles from sticking together. 

from the rubber supplier. 
Granulated crumb rubber shall be accepted by certification 

Di h e n  t 

The diluent sball be a solvent with an initial boiling 
poiGt (IBP) of 350 
410 F when tested in accordance.with'ASTM D86. 

and an end point (EP) not exceeding 



.. 

some p r o j e c t  l o c a t i o n s  or where product ion r a t e s  d i c t a t e ,  
fewer r o l l e r s  may be u t i l i z e d  as d i r e c t e d  by t h e  eng inee r .  

S u f f i c i e n t  rollers s h a l l  be used f o r  t h e  i n i t i a l  
r o l l i n g  t o  cover t h e  width of t h e  aggregate  spread  
w i t h  one pass. The f i r s t  pass  s h a l l  be made immediately 
behind t h e  aggregate  sp reade r ,  and i f  t h e  spreading 
i s  stopped f o r  any reason,  t h e  spreader  s h a l l  be moved 
ahead or o f f  t o  t h e  s i d e  s o  t h a t  a l l  cover m a t e r i a l  may be 
immediately r o l l e d .  Four complete passes  wi th  r o l l e r s  s h a l l  
be made with a l l  r o l l i n g  completed wi th in  2 hours a f t e r  t h e  
a p p l i c a t i o n  o f  t h e  cover m a t e r i a l .  

Appl ica t ion  of B l o t t e r  Ma te r i a l  

B l o t t e r  m a t e r i a l  may b e  r equ i r ed  immediately a f t e r  t h e  
i n i t i a l  pass of t h e  r o l l e r s  (usua l ly  4 t o  6 pounds p e r  square  
yard)  or a f t e r  opening t o  t r a f f i c  and sweeping s o  as  t o  p reven t  
a spha l t - rubbe r  b leed  through and pick-up.  The use,  r a t e ,  and 
l o c a t i o n s  f o r  b l o t t e r  m a t e r i a l  s h a l l  be des igna ted  by t h e  
engineer .  The b l o t t e r  m a t e r i a l  s h a l l  b e  uniformly a p p l i e d  
using e i t h e r  a hopper or whi r l - type  t a i l g a t e  sp reade r .  

A t  t h e  time o f  a p p l i c a t i o n ,  t h e  b l o t t e r  m a t e r i a l  s h a l l  
be a t  l e a s t  a s  d ry  as  m a t e r i a l  d r i e d  i n  accordance wi th  t h e  
requirements o f  AASHTO T-84 .  

T r a f f i c  Control  

T r a f f i c  s h a l l  be d i r e c t e d  through the  proje.ct  w i th  warning 
s i g n s ,  cones, and flagmen i n  a manner t h a t  provides  maximum 
s a f e t y  f o r  t h e  workmen and  t h e  l e a s t  i n t e r r u p t i o n  of t h e  work. 

Except when it i s  necessary f o r  haul ing equipment t o  
t r a v e l  on t h e  newly applied;membrane, t r a f f i c  of a l l  types  
s h a l l  be kept o f f  t h e  membrane u n t i l  it has had time t o  s e t  . 

proper ly .  The speed o f  a l l  haul ing  equipment s h a l l  no t  exceed 
.1S m i l e s ' p e r  hour when t r a v e l i n g  over a m'embrane which i s  n o t  
adequate ly  s e t .  The minimum t r a f f i c  f r e e  per iod  s h a l l  n o t  
be l e s s  than two hours.  

Removing Loose Cover Mate r i a l  

The sweeping s h a l l  be a m u l t i - s t e p  ope ra t ion  fo l lowing  
placement of t h e  membrane. The i n i t i a l  sweeping s h a l l  be 
a l i g h t  brooming a t  t h e  end o f  t h e  placement day wi th  a 
second sweeping completed a t  daybreak of t he  day fo l lowing  
membrane placement. If because of h igh  temperatures or o t h e r  
causes  t h e r e  i s  dislodgment o f  cover m a t e r i a l ,  sweeping s h a l l  
be d iscont inued  u n t i l  such time as t h e r e  w i l l  b e  s a t i s f a c t o r y  
r e t e n t i o n  of cover m a t e r i a l .  



material shall not be reheated to temperatures above 32S°F. 
Additional diluent up to a maximum of 3 percent by volume 
of the hot asphalt-rubber mixture may be used after reheating 
of the material. 

Application of Asphalt-Rubber Material 

the following conditions : 
Placement of the asphalt-rubber shall be made only under 

(1) The pav&ment surface temperature is not less 
than 50 F and rain is not imminent. 

( 2 )  The pavement surface is clean and absolutely 

(3) The wind conditions are such that excessive 
blowing of the.spray bar fans is not occurring. 

( 4 )  All construction equipment such as asphalt- 
rubber distributor, aggregate spreader, haul 
trucks with cover material, and rollers are 
in position and ready to commence placement 
operations. 

dry. . _  

. .  

The aspha1.t-rubber mixture shall be applied at a temperature 
of not less than 325 F at a rate of . 5 5  to . 7 0  gallon per square 
yard (based on 7 1/2 pounds per hot gallon). Transverse joints 
shall be constructed by placing building paper across and over 
the end of the previous asphalt-rubber application. Once the 

removed immediately and disposed of as directed by the engineer. 
All longitudinal joints shall.be lapped a minimum of 4 inches 
if deemed necessary by the engineer. 

Application of Cover Material. 

rubber after spreading at a rate'of 30 to 40 pounds per square 
yard unless a.s otherwise instructed by the engineer. 

At the time of application to the asphalt rubber, cover 
material shall be'at least as dry as material dried in accordance 
with the requirements of AASHTO T-85. 

. .  spraying has progressed beyond'the paper, the paper shall be 

Cover material shall be applied immediately to th4 asphalt- 

,' 

Rolling __ 

At least 2 pneumatic-tired rollers shall be provided to 
At accomplish. the required embedment of the cover material. 



. _  
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a s p h a l t  d i s t r i b u t o r  capable  o f  applying t ack  c o a t  uniformly 
a t  t he  s p e c i f i e d  r a t e .  I f  a b l o t t e r  ma te r i a l  (sand) i s  t o  
be app l i ed ,  a hopper o r  w h i r l - t y p e  t a i l g a t e  sp reade r  s h a l l  
be requi red .  

Asphalt-Rubber Equipment 

A l l  equipment u t i l i z e d  in  process ing  and a p p l i c a t i o n  
of t h e  asphal t - rubber  m a t e r i a l  s h a l l  be as  desc r ibed  below: 

(1) A t ruck  or t r a i l e r  mounted self-powered 
d i s t r i b u t o r  equipped wi th  a hea t ing  u n i t ,  
a mixing u n i t  capable  of producing a 
homogeneous mixture  of a s p h a l t  and 
rubber,  pumpcs) capable  of spraying 
asphal t - rubber  w i t h i n  +0.10 ga l lon  pe r  
square yard of t h e  s p e F i f i e d  r a t e ,  and 
a f u l l y  c i r c u l a t i n g  spray  bar  capable of 
applying a spha l t - rubbe r  y i t h o u t  a s t r e a k e d  
or otherwise i r r e g u l a r  p a t t e r n .  

The d i s t r i b u t o r  a l s o  s h a l l  include a tachometer ,  
p re s su re  gauges,  volume measuring dev ices ,  an 
onboard weighing device  t o  a i d  i n  p ropor t ion ing  
ma te r i a l s  and a thermometer. A "bootman" 
s h a l l  accompany t h e  d i s t r i b u t o r  and r i d e  i n  
a p o s i t i o n  so t h a t  a l l  spray  bar  nozzles  a r e  
i n  h i s  f u l l  view and r e a d i l y  a c c e s s i b l e  f o r  
unplugging. 

Cove-r Ma te r i a l  Spreader  

p rope l l ed  machine wi th  an aggrega te  r ece iv ing  hopper 
in  t h e  r e a r ,  b e l t  conveyors t o  c a r r y  the  aggregate  t o  
t h e  f r o n t ,  and a spreading  hopper equipped w i t h . f u l 1 -  
width d i s t r i b u t i o n  auger  and spread  roll. The sp reade r  
s h a l l  b e  i n  good mechanical cond i t ion  and be capable  
of applying t h e  cover m a t e r i a l  uniformly across  the  
spread a t  the  s p e c i f i e d  r a t e .  

Rol l ing  Eauipment 

f o r  t he  requi red  r o l l i n g  of t h e  cover m a t e r i a l .  The pneumatic- 
t i r e d  r o l l e r s  s h a l l  carry a minimum loading of 5 , 0 0 0  pounds 
on each wheel and an a i r  p r e s s u r e  of 1 0 0 + 5  - pounds p e r  square  
inch  i n  each t i r e .  - 

The cover m a t e r i a l  (ch ip)  sp reade r  s h a l l  be a s e l f -  

Se l f -p rope l l ed  pneumat ic - t i red  r o l l e r s  s h a l l  be used __ 



Hauling Equipment 

d i scha rge  and s h a l l  be equipped wi th  a device  t o  lock onto 
t h e  h i t c h  a t  t h e  r e a r  o f  t h e  aggregate  spreader .  Haul 
trucks s h a l l  a l s o  be compatible wi th  the  aggregate  sp reade r  
so t h a t  t h e  dump bed w i l l  n o t  push down on t h e  spreader  
when f u l l y  r a i s e d  o r  have too s h o r t  a bed which r e s u l t s  
i n  aggregate  s p i l l a g e  while dumping into t h e  r ece iv ing  hopper. 

General  Construct ion D e t a i l s  

Trucks f o r  haul ing cover m a t e r i a l  s h a l l  be t a i l g a t e  

Holes and depressions i n  t h e  o l d  pavement s u r f a c i n g  s h a l l  
be r e p a i r e d  by patching i f  deemed necessary by t h e  engineer .  
P rov i s ion  s h a l l  a l s o  be made f o r  t h e  use of a t ack  coa t  o f  

,RS-lH a s p h a l t  i f  deemed necessary by t h e  engineer .  

Tack Coat 

The t ack  coa t  s h a l l  be app l i ed  t o  the  cleaned s u r f a c e  
and allowed t o  f u l l y  cure  be fo re  spreading o f  t h e  8sphaAt 
rubber m a t e r i a l .  The temperature range w i l l  be 9 0  - 1 5 0  F .  

Asp ha1 t- Rub b e r  Mater ia l  Mixing 

The percentage o f  crumb vulcanized rubber s h a l l  be 
33 1 /3  - + 2  percen t  by weight of t h e  a s p h a l t  cement. 

The temperature o f . t h e  a s p h a l t  s h a l l  be between 
350°F and 395 F before  a d d i t i o n  of t h e  crumb vulcanized 
rubber .  The m a t e r i a l s  s h a l l  be c a r e f u l l y  combined and 
mixed and r e a c t e d  f o r  a pe r iod  of t ime a s  r equ i r ed  by t h e  
engineer  which s h a l l  be based on l abora to ry  t e s t i n g  by t h e  
a spha l t - rubbe r  s u p p l i e r  or c o n t r a c t i n g  agency. 
temgerature  o f  t he  a s p h a l t  rubber  mixture  s h a l l  be above 
325 F during t h e  r e a c t i o n  per iod .  

The 

A f t e r  t he  r e a c t i o n  between a s p h a l t  and rubber has 
occurred ,  t he  v i s c o s i t y ' o f  t h e  hot  a spha l t - rubbe r  mixture  
may be a d j u s t e d  f o r  spraying  or b e t t e r  "wetting" of t h e  
cover m a t e r i a l  by the  a d d i t i o n  o f  a d i l u e n t .  The d i l u e n t  
s h a l l  n o t  exceed 7 1/2 percen t  by volume o f  t h e  hot  a s p h a l t -  
rubber.  mixture .  

If a j ob  de lay  r e s u l t s  a f t e r  t h e  f u l l  r e a c t i o n  has occurred ,  
t h e  m a t e r i a l  may be allowed t o  coo l  and be slowly rehea ted  t o  
an accep tab le  spraying  temperature  j u s t  p r i o r  t o  a p p l i c a t i o n .  
However, because of t h e  polymer r e v e r s i o n  t h a t  can occur when 
crumb rubber  i s  he ld  f o r  prolonged h igh  temperatures ,  t h e  



Placement o f  Asphalt  Concrete 

The placement of t h e  a s p h a l t  conc re t e  over lay  s h a l l  be 
delayed as  d i r e c t e d  by t h e  engineer  f o r  s u f f i c i e n t  time t o  
al low f o r  adequate evaporat ion of t h e  d i l u e n t .  

a CRS-1H a s p h a l t  t a c k  coa t  s h a l l  be a p p l i e d  p r i o r  t o  ove r l ay ing .  
If  t h e  rubberized membrane has been sub jec t ed  t o  t r a f f i c ,  

Method o f  Measurement and Basis of Payment 

Payment w i l l  b e  made on t h e  b a s i s  of p e r  square yard 
o f  "rubber a s p h a l t  s u r f a c e  t rea tment  ." 
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FACT SHEET 

P r o j e c t  Descr ip t ion :  North Caro l ina  Department of T ranspor t a t ion  
S t r e s s  Absorbing Membrane I n t e r l a y e r  For 
Bituminous Concrete Pavement R e h a b i l i t a t i o n  

P r o j e c t  Location: I n t e r s t a t e  Highway 40 Eastbound Lanes From 
Fines  Creek t o  US Highway 276  i n  Haywood County, - 
North Caro l ina ,  a Distance of Approximately 
5.6 Miles 

- Date O f  Project Recons t ruc t ion :  August 1 9 7 9  

Date of O r i g i n a l  Pavement Cons t ruc t ion :  1968 

Pavement R e h a b i l i t a t i o n  Treatment:  The o r i g i n a l  pavement c o n s t r u c t i o n  
c o n s i s t e d  o f  t h r e e  composite l a y e r s  of convent iona l  
m a t e r i a l s  - f o u r t e e n  inches of aggrega te  base 
cour se ,  t h r e e  inches of bituminous conc re t e  b i n d e r ,  
and two inches of bituminous conc re t e  s u r f a c e  
course .  I n  e leven  y e a r s  o f  exposure t o  i n t e r s t a t e  
type  t r a f f i c  cond i t ions  and t o  moderately s e v e r e  
environmental  c o n d i t i o n s ,  t h e  o r i g i n a l  pavement 
s u r f a c e  had succombed t o  s e v e r e ,  p h y s i c a l  f a t i g u e  
d i s t r e s s .  Major pavement r e h a b i l i t a t i o n  measures 
were necessary  t o  r e s t o r e  adequate and s a f e  s e r v i c e -  
a b i l i t y  t o  t h e  pavement. The pavement r e h a b i l i t a t i o n  
measures c o n s i s t e d  o f  a vulcanized rubber  a s p h a l t  
s u r f a c e  t rea tment  s t r e s s  absorbing membrane, a one 
and one h a l f  inch  bituminous conc re t e  b inder  cour se ,  
and a one inch  bituminous conc re t e  s u r f a c e  course .  
The rubbe r  a s p h a l t  membrane was p l aced  d i r e c t l y  a t o p  
t h e  o r i g i n a l  pavement s u r f a c e .  The membrane con- 
s i s t e d  of  a rubber  a s p h a l t  spray  a t  t h e  r a t e  of 
approximately .60  g a l l o n  p e r  square  yard o f  s u r f a c e  
and a l a r g e  s t o n e  mat a p p l i e d  a t  a coverage r a t e  
o f  approximately 4 0  pounds p e r  square  yard  r o l l e d  
i n t o  p l a c e .  

t r ea tmen t  provided e x c e l l e n t  s e r v i c e a b i l i t y  f o r  a 
p e r i o d  o f  t h r e e  and one h a l f  yea r s .  The f i rs t  
s i g n s  of r e f l e c t i v e  f a t i g u e  d i s t r e s s  appeared dur ing  
February 1983. The highway s e c t i o n  r ece ived  a 
one i n c h  bituminous conc re t e  s u r f a c e  course  ove r l ay  
i n  September 1985.  The r e c o n s t r u c t e d  pavement has  
remained i n  e x c e l l e n t  c o n d i t i o n  during 1 9 8 6 .  

r e h a b i l i t a t i o n  p r o j e c t  was $ 5 2 5 , 0 0 0 .  Of t h i s  t o t a l  
c o s t ,  approximately $123,350 was f o r  t he  cons t ruc -  
t i o n  of t h e  rubber  a s p h a l t  s u r f a c e  t rea tment  s t r e s s  - 
absorb ing  membrane (49,340 square yards  @ $ 2 . 5 0  
p e r  squa re  yard  b i d  p r i c e ) .  

S e r v i c e a b l i l t y  I n d i c a t i o n s :  The composite pavement r e h a b i l i t a t i o n  

- 
Cost o f  R e h a b i l i t a t i o n  P r o j e c t :  The t o t a l  c o s t  o f  t h e  pavement 



NU-TECH SYSTEMS, INC. 

PRESENTS THE 

NU-TECH PYRO-MATIC RESOURCE RECOVERY SYSTEM 

The Pyro-Matic Reiource Recovery System has been conceived, 

designed and constructed to make the pyrolysis of tires and 

other materials economically viable. The basic parameters 

of good product design were fully exploited to evolve a 

pyrolysis system composed of thoroughly proven, heavy duty 

components integrated in the most simple arrangement to 

achieve maximum dependability for around-the-clock service 

with minimum maintenance requirements. 

The same philosophy has been applied in the design of the 

control system and while "state of the art" components are 

used throughout the control system, these are thoroughly 

proven components selected for exceptional dependability. 

The Pyro-matic Resou,rce Recovery System achieves the highest 

level ever for simplicity of operation, dependability and 

consistency of high quality pyrolysis product. 

PYRO-MATIC DESIGN AND CONSTRUCTION FEATURES 

The heart of the Pyro-matic is the special stainless steel 

alloy reaction chamber which is mounted in a furnace box. 
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The wall of the reaction chamber is a full one-inch thick 

and heavily reinforced with stiffeners to prevent sagging 

or distortion under the most extreme temperature condi ti .on 

All flanges of the complete reactor tube assembly are mach 

after welding to assure a perfect seal with minimum use of 

high temperature liquid gasketing. 

.in ed 

The furnace box is fabricated of one-half inch steel plate and 

consists of two sections which mate at the longitudinal center- 

line of the reactor chamber. A heavy channel steel frame 

assembly is an integral part of the lower furnace box section 

and provides solid support for the external end of the reactor 

tube, burner assemblies and other components. 
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The interior of the furnace box is lined with refractory 

blocks followed by a heavy thickness of castable refractory. 

All refractory materials are of the highest quality formulated 

for this specific application. The furnace box'is designed to 

accommodate three burners for even heat distribution and to 

permit servicing of a burner without interrupting production. 
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REACTOR CHAMBER FUNCTIONS 

The Pyro-Matic’s Reactor Chamber is so called because, along 

with auxiliary components, it provides functions beyond that 

of a simple retort. The basic Reactor Chamber consists of 

three flanged tubes which are bolted together. The center 

tube is mounted within the furnace box and the other two 

tube sections which are bolted to the center tube are 

external of the furnace box. One of the external tubes is 

equipped to permit introduction of feedstock material as 

well as discharge of oil-ladened vapor gas. The other external 

tube section permits removal of carbon black to a cooling, 

conveying and collection station. Both external tubes are 

equipped with pressure relief valves. 

A heavy duty shaft with agitator-transport pins fabricated 

around the shaft in a helical pattern runs the entire length 

of the reactor tube assembly. 
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The control system permits any combination of forward-reverse 

cycling of the shaft to precisely control retention time while 

providing constant agitation of the feedstock material to 

assure a consistant high quality pyrolysis product. 

MATERIAL PREPARATION AND DELIVERY SYSTEM 

A significant factor in achieving an economically viable 

operation yielding high quality pyrolysis products begins with 

proper preparation of the feedstock. Low-speed high-torque 

shredders such as manufatured by the Shred Pax Corporation 

are ideal for reducing tires to a particle size of approximately 

one to one and one half inches square which optimizes every 

aspect of the pyrolysis operation including feedstock handling, 

pyrolyzing efficiency and consistency of quality. These 

shredders are equally effective for other types of pyrolysis 

feedstdck materials such as insulated wire, lead acid batteries, 

x-ray film and other materials. 

”... .. 
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One method of delivers feedstock to the Pyro-matic consists 

of a shredding system mounted above a receiving hopper. The 

receiving hopper is equipped with a variable-rate vibratory 

feeder to deliver the shredded material at the desired rate 

to a cleated conveyor belt which serves the reactor chamber's 

feedstock inlet system. 
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. A  Py?o-Matic Resource Recovery System has been'installed at 

the Nu-Tech facility in Bensenville, Illinois, and is in 

frequent operation for demonstration purposes. Natural gas 

under normal utility residential service pressure is used to 
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bring the system to pyrolyzing temperature at which time 

feedstock is introduced. Within approximately 30 minutes 

or less the system can be switched to the process gas produced - 

from the feedstock. 

The Pyro-Matic system installed at Nu-Tech functions according 

to the Flow Diagram illustrated on page 6 with the single 

exception that the Shredding system had not been installed 

above the feedstock storage hopper at the time these illustra- 

: tions were photographed. The system above as viewed from left 

to right consists of the carbon collection chambers, jacketed 

water-cooled carbon conveyor, furnace box containing 2 4 "  

diameter reactor chamber, material feed conveyor and controlled 

feed inlet and oil collection system. 
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The reactor feed system 
operates under its own 
vacuum system and consists 
of a vertical pipe with 
rotary air locks at top and 
bottom as well as high and 
low level sensors. When the 
feed pipe empties, the low 
level sensor stops the bottom 
air lock. When the feedstock 
reaches the upper sensor, the 
top air lock stops and the 
bottom air lock is actuated 
to feed material into the 
reactor. This, along with 
the vacuum system minimizes 
the possibility of oxygen 
entering the reactor. This 
view also shows excess 
manufactured.gas being flared. 

~ 

- 

- 

The furnace box in which the 
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lity 

vice. 

Process gas is transfered 
from the reactor chamber o 
a separator which is seen in 
the lower foreground whi e 
the cooling tower is at the 
left. Both the gas transfer 
pipe and separator are equipF 
with pressure relief valves. 

led 



I f  

The oil collection system 
consists of a separator, 
cooling tower, cyclone 
and central collection 
tank to achieve maximum 
oil extraction and pro- 
vide exceptionally clean 
manufactured gas. 

A heavy duty rotary air 
lock at the inlet of the 
jacketed water cooled carbon 
conveyor provides additional 
protection against oxygen 
entering the reactor chamber. 
The reactor chamber is 
provided with pressure 
relief valves, one of which 
is seen here mounted on top 
of the reactor chamber. 

. 
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Cooled carbon transported by the jacketed conveyor 
is delivered to the reversing screw conveyor through 
a rotary air lock to aid in maintaining an oxygen 
free atmosphere in the reactor to achieve maximum 
carbon quality. 

An individual vacuum system and precision slide gates 
assure vacuum integrity in the carbon collection chambers. 
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Reversing screw conveyor alternately delivers cooled 
carbon to chambers. The chamber receiving carbon is 
maintained under vacuum while the other one may be 
opened and a tote box containing the carbon is removed 
by lift truck. Other methods are available for carbon 



TIRE DISPOSAL AS A NATIONAL 
AND PUBLIC ISSUE 

FAYETTEVILLE, NORTH CAROLINA 
NOVEMBER 13, 1986 

MARK W. HOPE 
WASTE RECOVERY , INC. 

Overview 

I need not tell you, for those of you who have 
experienced either tire fires andfor illegal tire dumping 
know perhaps better than anyone, that the time has come to 
find positive and permanent solutions to the problems 
historically presented by disposal of scrap tires. 
Legislation which attempts to solve these problems has been 
passed in two states, is being studied in many others, and 
to the lesser degree by the Federal Government. I am here 
to discuss with you some of the opinions I have developed on 
this matter as a result of my experience with scrap tire 
recycling and with state programs around the country. I am 
also here to listen hard to any new ideas or different 
points of view you may generously be willing to share with 
me. This problem will take all the creativity we can 
collectively bring to bear on it to arrive at solutions 
representing the greatest good for everyone concerned. 

The tires we are concerned with here are either used or 
manufacturers' rejects, and have no further value in their 
current form. These scrap tires must either be processed to 
produce a product of value, or sent to proper disposal 
sites. The range of recycling practices currently employed 
includes recovery of materials and energy, and use whole 
tires for retreads and for building artificial reefs, docks, 
bumpers and erosion control. However, of the approximately 
160 million passenger scrap tires generated annually, 
roughly 70% are either landfilled, stockpiled or randomly 
dumped. 



Studies of scrap tire disposal as far back as the late 
1960's and early 1970's documented problems. These included 
interference with proper landfill operation because of 
tires' resistance to compaction, and their tendency to work 
their way back to the surface time and again; mosquito-borne - 
encephalitis resulting from mosquitos breeding in water- 
filled tires; and invasions of public and private land and 
creation of eyesores by unscrupulous tire-haulers; and long- 

If these problems have been so serious and so long- 

~ 

burning, air and water polluting fires in stockpiles. - 

. standing, a reasonable person might ask, why so little 
action until now to solve them? 

An historic perspective on past disposal practices can 
lead to a greater understanding of how proper disposal* of 
scrap tires by both consumers and industry has become an 
environmental priority. 

* The term disposal from this point 6n will generally 

' specified. 

the development of scrap tire disposal options for at least 
three reasons: 

include the concept of recovery unless landfilling is 

State and local governments have historically neglected 

The "Tire Jockeys" who collect scrap tires are 
usually small, unorganized entrepreneurs who have 
been difficult to identify, let alone regulate. 

Scrap tires comprise less than 1% of the total 
municipal waste stream. Other, more significant 
quantities of waste have received a higher 
priority since they have a greater potential for 
immediate negative environmental impacts than 
tires (e.g. putrefaction, vermin, water pollution, 
odor). 

Tires are more expensive to process for proper 
disposal per unit than other wastes. 

But several factors are currently working to offset 
these conditions. The first is the fact that landfilling 

they wreak on landfill operations, and because of the 
increasing shortage of landfill space, especially in urban 
areas, many municipal landfills around the country either 
refuse to accept scrap tires, or they charge a premium for - 
their disposal. Greater emphasis on recycling and waste 
reduction have added to the pressure to.restrict or rohibit 

acceptable alternatives. 

tires is becoming less of an option. Because of the havoc __ 

the landfilling option, intensifying the need to deve 91- op 



In addition, recent nationally publicized tire fires on 
the east (Virginia) and west (Washington) coasts have 
brought pressure from both the regulatory and political 
communities to address the stockpiling and random dumping of 
tires. 

That the environmental consciousness of the 1970's and 
8 0 ' s  has caught up with scrap tire disposal, elevating it to 
the status of a local - even a national concern is 
appropriate. It is in keeping with an increased focus on 
the individual's impact on the environment, in addition to 
the more traditional concern about industries' 
responsibilities. For, although tire dealers have assumed 
the responsibility of disposing of their current customers' 
discarded tires, these great lumps of rubber are basically a 
consumer-generated waste, and are accordingly taxed at the 
consumer level to provide for regulation of disposal in at 
least two states. Several other states have proposed or 
considered legislation in this vein, while still others are 
attempting to place the responsibility for tax generation on 
industry rather than at the retail level. 

The fact that dealers currently collect most of the 
tires provides a real opportunity to control where tires 
will go, once a community decides what their fate will be. 
Such a "source separation" system is not in place for most 
other categories of waste, and bodes well for the ultimate 
successful solution of tire-related problems. The key to 
success will lie in establishing systems which nurture this 
existing network, encouraging dealers to continue as 
collection points, while raising revenues to provide the 
necessary disposal options. 

Environmental Concerns 

Although scrap tires or scrap tire stockpiles may be 
eyesores, they do not pose an immediate threat to the 
environment unless water or fire are added. Water 
collecting in the tires provides an ideal habitat for 
mosquitos, which may carry a disease called LaCross 
Encephalitis and communicate it to humans. Although direct 
correlations between mosquitos bred in scrap tire piles and 
LaCross Encephalitis may be difficult to prove, follow-up 
studies on 69 diagnosed cases in 1981-82 showed that tires 
were present in 72.5% of the cases and were considered the 
"predominant source" of the virus 5 4 %  of the time. An 
average of 150 cases are confirmed annually, but a local 
health department in Wisconsin contends that the disease is 

time. While most cases recover, there have been reported 
fatalities from the disease. 

__ 

difficult to diagnose and goes undetected up to 70% of the - 

The U.S. Environmental Protection Agency (EPA) 
conservatively estimates that the current total annual 



health costs associated with scrap-tire related encephalitis 
amounts to $5.4 million. Please kefer to: (The Scrap Tire 
Problem: A Preliminary Economic Analysis, conducted by the 
Environmental Law Institute in 1985 for the EPA). 

While scrap tires are not known to spontaneously 
combust, once set on fire they are extremely difficult to 
extinguish. And, while tires can be burned cleanly in 
controlled boiler fires or energy recovery units, 
uncontrollable fires produce solvents and polycyclic 
aromatic hydrocarbons which may be carcinogenic. The lack 
of properly controlled oxygen to assist in combustion 
creates an effect called "pyrolysis", which results in an 
oil and sooty smoke being emitted from the fire. 

Depending on the size of the pile, attempting to 
extinguish the fire with water may do more environmental 
harm than good. It may increase poor combustion and the 
formation of toxic by-products, or increase the mobility of 
such contaminants as oil run-off. Pollution of groundwater 
or run-off to nearby lakes and streams may occur as a 
result. 

Additional concerns focus on the pyrolysis residue left 
by a tire fire. Metal concentrations and potential 
leachability are of special concern. Extensive studies were 
conducted on the residue from the Everett, Washington tire 
fire to identify the hazard potential. It was concluded 
that the residue and contaminated soil be capped with a 
liner and several feet of soil. Clean-up and fire fighting 
cost the city between $1-2 million. This represents the 
expense of a fire involving roughly one million tires - the 
Virginia fire was a magnitude of ten times greater! 

Given these environmental and economic costs, it is 
easy to see why the public sector should consider 
alternatives to tire stockpiling. The EPA has conducted 
several studies to define the environmental and health risks 
of scrap tire stockpiling and dumping. The result of these 
studies may ultimately encourage the EPA or Congress to 
undertake an analysis of the potential for new or existing 
federal programs to address the problems. Product charges, 
a value added tax, subsidies, procurement requirements, 

development and federal regulations would be logical 
considerations. While it is not presently known which 
direction the federal government may take, many of the 
states are not waiting for federal action. Leaving solution ~ 

of the problem to the states could result in 50 different 
regulatory programs, which could present real problems for 
those conducting interstate business. 

public and private education, government research and __ 



State Regulatory Update 

In 1984 Minnesota passed the first state legislation to 
both regulate scrap tire recovery and create a tax base from 
which to operate a scrap tire recovery program. The law 
added $ 4  to an existing title transfer fee for motor 
vehicles, which in turn is dedicated to the scrap tire 
program. This legislation: 

(1) Prohibits the landfilling of tires effective 
July 1, 1985 (whole or shredded tires). 

stockpiles. 

scrap tire collection program. 

collectors and processors*. 

tire recycling development. 

( 2 )  Provides funds for the clean-up of large 

( 3 )  Establishes the authority to create a statewide 

( 4 )  Provides for rule development to regulate 

(5) Creates a grant and loan program to stimulate 

In 1985 Washington passed the first state legislation 
requiring a sales tax (.012%) on the retail sale of tires. 
Although the amount of the tax is small, for the first time 
tire dealers have been given the responsibility for 
collecting the tax revenue to support a scrap tire disposal 
program. This legislation: 

(1) Establishes a funding mechanism for tire pile 
c 1 ean-up . 

( 2 )  Emphasizes public awareness programs. 

( 3 )  Encourages local governments to work with 
industry to develop solutions to disposal 
problems. 

( 4 )  Prohibits the indiscriminate disposal of tires 
and directs the State Department of Ecology to 
establish minimum performance standards for 
storage and disposal of tires. 

Michigan has proposed legislation very similar to 
Minnesota's but has attached a flat tax of $0.25 per tire 
sold. A total ban on the landfilling of tires is not being 
considered since it may leave the rural counties without an 
economically viable disposal option. The flat tax concept 
is being fought by the state's tire dealer association. 



New Jersey had proposed the first "tire deposit" 
legislation which, if passed would have been implemented 
within a two year period if industry could not have 
demonstrated that at least 55% of the State's scrap tires 
were properly recovered. When returning used tires, 
consumers would be refunded $ 1 . 5 0  of the original $ 3  deposit 
charged at the time of purchase. The remainder of the 
initial deposit would be used to stimulate development of 
proper disposal programs for tires. The law would have also 
established the authority to write rules for regulation of 
scrap tire collection and disposal. Since the original 
legislation was proposed , changes have been made to allow 
the State's Deprtment of Energy and Environmental Protection 
the opportunity to study the scrap tire problem and make 
recommendations for program implementation. One 
recommendation could be to initiate the tire deposit 
program. Several other states, including California, New 
York, Virginia, Ohio, Wisconsin and Oregon are considering 
scrap tire legislation. Many are doing so because of their 
own historical difficulties with scrap tire disposal. Due 
to the mobility of scrap tire collectors, others are almost 
forced into tire legislation once a neighboring state has 
acted. Such action is taken in self defense to stem the 
flow of scrap tires from a more restrictive state to a less 
restrictive state where indiscriminate dumping has little or 
no preceived consequence. .Although everyone can agree on 
the need for proper disposal programs rather than the 
shifting of the scrap problem from county to county and 
state to state, there is a variety of opinions from both 
government and industry on how and by whom the problem 
should be addressed. 

Scrap Tire Recovery 

Various markets exist for scrap tires including 
retread, tire derived fuel, asphalt rubber, rubber reclaim 
and crumb rubber for molded rubber applications. At most, 
30% o r  all scrap tires are recovered for these purposes. For 
crumb rubber, the total market in 1984 was between 60 and 6 5  
million pounds. This industry's existing production 
capacity was estimated to be between 100 and 144 million 
pounds per year, indicating capacity utilization of roughly 
50-60% due to limited market demand. Severe capacity under- 

Recycling Industries (NARI) 1984, Census Report on recycling 
industries. Since this market survey was completed, market 
conditions for crumb and reclaim rubber have declined rather 
than improved. 

Two.current trenQs are reducing the number of tires 
that can be recycled at a profit. The first trend is the 
decline of the passenger retread market. This trend has 
already had an effect on what the tire dealer pays to get 

utilization was confirmed by the National Association of __ 

- 
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rid of his scrap since the tire jockey sees less revenue 
from the salvage of good casings. The second trend, 
directly felt by the rubber recyclers, is the decline in oil 
prices which makes virgin products much more competitive 
with their recycled rubber. Although the effects of a 
declining retread market has been felt for some time, the 
decline of oil prices is only just beginning to be felt for 
tire derived fuels as well as crumb and reclaim rubber. It 
will be several months before the full impact of a decline 
in oil prices, if sustained can be determined. Industry is 
not waiting for oil prices to stabilize, however, and is 
already demanding lower prices for fuel and oil based 
feedstocks. 

Oil prices are affecting the economic recycling of 
scrap tires and are having a negative influence on 
development of recycling plants in general. Many recycling 
industries were born out of concern for resource 
conservation and waste reduction, andiduring the 1970's 
higher energy costs made recycling for product or energy 
recovery an economic reality. During the current energy 
glut (the 7 0 ' s  in reverse) many recycling activities may 
cease or look to subsidies to maintain economic viability if 
low oil prices continue. Communities have been making the 
transition for some time from paying landfill tipping fees 
to paying fees to resource recovery authorities for energy 
and/or resource recovery from municipal wastes. Such a 
scenario may well be the way for scrap tire disposal. A s  
end markets pay less for processed tires, a greater reliance 
is being placed on the disposal fee to compensate for the 
difference between production costs and market values. 

Energy recovery from scrap tires appears to hold the 
greatest promise for disposal of the large number of scrap 
tires not presently used by other recycling industries, at 
least for the short term. It is an existing fuel source 
that has proven environmentally sound given adequate 
controls. If oil prices go back up, market demands for 
recycled rubber and other by-products will increase and the 
recycling of scrap tires can shift to accommodate that 
market. This could result in a higher market value for 
crumb rubber and open up the possibility of reducing or 
eliminating tire disposal fees at processing plants. 

Industry's Role 

For all practical purposes tire scrap is presently 
generated by two sources - tire manufacturers and tire 
dealers who accept their customers' old tires. These are, 
therefore, the entities, in addition to tire haulers, to 
whom ultimate responsibility is assigned for proper disposal 
and any expenses attendant to that disposal. 



Tire manufacturers and dealers therefore stand to gain 
by the establishment of sound tire recovery systems. They 
can help to ensure their development by: 

~ 
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(1) Becoming informed about which disposal 
alternatives are viable and what their costs are. 

- ( 2 )  Becoming involved, promoting and supporting 
economically and environmentally sound approaches 
that have practical applications. 

method is above reproach. Specify delivery to 
sites that have been determined most desirable 
and investigate to ensure follow-through. 

Government's Role 

( 3 )  Ensuring that their scrap tire hauler's disposal 

Solid waste matters are usual,ly assigned to local and 
regional jurisdictions. Scrap tires, although difficult to 
handle in the operational face of a landfill, are fairly 
inert relative to other municipal solid waste materials. As 
much as the tire dealers and collectors have neglected to 
participate in legitimate disposal practices, local 
governments have neglected in many instances to provide 
those disposal methods whether it be landfilling or 
shredding then landfilling. 

legislation or action should consider the following: 
My investigations have led me to believe that any tire 

i 2 )  

( 3 )  

( 4 )  

A funding mechanism to clean-up the large tire 
stockpiles where financial liability cannot be 
assigned or recovered. Remember, scrap tires in 
large part are a consumer generated waste rather 
than an industrial waste. 

A funding mechanism should utilize an existing 
revenue collection mechanism so as not to create 
another "tax collector" or separate levels of 
"paper work". 

Statewide regulations for scrap tires to prevent 
a segmented and costly approach by local or 
regional governments. 

A continuation of the land disposal option until 
other alternatives are available or where rural 
areas of a state may be adequately served by the 
proper landfilling of the few scrap tires 
generated in that region. Shredding prior to 
landfilling would be desirable for large 
quantities of tires, to reduce volumes and prevent 
them from working their way to the surface. 



( 5 )  A tire deposit appears to be an innovative 
concept. In reality, such a deposit would be 
costly and difficult to implement due to 
distribution and inventory adjustment networks 
€or tires across state borders. Additionally, 
tire retailers near state boundaries loose 
competitiveness if their neighbors across the 
state line do not have the same deposit or tax 
attached to the sale of a tire. There is a big 
difference in real and perceived terms between a 
$0.05 deposit on beverage containers and a $3.00 
deposit on tires ($12 for a set of four) and how 
this might affect competitiveness. The only way 
around this would be a national deposit system... 
but, since tire disposal is best handled at the 
state/regional level, it may not make sense to 
collect money at the federal level. 

Tire manufacturers and dealerslare in a unique position 
to control their own destinies if they will help to provide 
for sound scrap tire disposal while working with state and 
local governments. State and local governments must make 
the commitment to work with industry to develop viable 
solutions. Such cooperative leadership can make costly and 
restrictive legislation unnecessary, diluting government's 
need for detailed involvement. And, it can provide positive 
publicity to erase the negative image created by broadcasts 
on the nightly news reporting yet another tire fire. 

. -. 



She1 l y  Sporer  
M inneso ta  P o l l u t i o n  C o n t r o l  Agency 
Oc tober  30, 1986 

M i n n e s o t a ' s  Waste T i r e  Management Program 

- 
S i n c e  1983, t h e  waste t i r e  d i s p o s a l  p rob lem has been b r o u g h t  t o  t h e  f o r e f r o n t  of 

M i n n e s o t a ' s  s o l i d  waste management i ssues .  

t h r e e  m i l l i o n  t i r e s  a n n u a l l y .  

t i r e s  end up a t  a u t h o r i z e d  l a n d f i l l s .  The ba lance  i s  d i s c a r d e d  i l l e g a l l y  o r  a t  

M inneso ta  genera tes  a p p r o x i m a t e l y  

E s t i m a t e s  show t h a t  l e s s  than  20 p e r c e n t  of t hese  

u n a u t h o r i z e d  c o l l e c t i o n  s i t e s .  The Minnesota  P o l l u t i o n  C o n t r o l  Agency (MPCA)  

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

s i t e s  i n  Minnesota.  

Waste t i r e s  s t o c k p i l e d  a t  c o l l e c t i o n  s i t e s  pose hazards  t o  human h e a l t h  and t h e  

env i ronment .  T i r e s  o f f e r  r e f u g e  t o  vermin  and a r e  an i d e a l  b r e e d i n g  ground f o r  

mosqui toes, one of wh ich  c a r r i e s  t h e  Lac rosse  E n c e p h a l i t i s  v i r u s .  Waste t i r e s  

a r e  a l s o  a f i r e  hazard.  

I n  a d d i t i o n  t o  t h e  h e a l t h  and env i ronmen ta l  problems caused by  waste t i r e s ,  many 

s t o c k p i l e  owners b e l i e v e  t h a t  some day t h e i r  was te  t i r e s  w i l l  become v a l u a b l e .  

They a l s o  b e l i e v e  t h a t  t h e y  have done a s e r v i c e  b y  a l l o w i n g  t i r e s  t o  be 

s t o c k p i l e d  on t h e i r  p r o p e r t y .  

were no e x i s t i . n g .  o rd inances  t h a t  p r o h i b i t e d  o r  r e g u l a t e d  s t o c k p i l i n g  o f  t i r e s .  

Many, i f  n o t  a l l ,  s t o c k p i l e  owners charged a f e e  f o r  peop le  . to d i spose  o f  t i r e s  

. .  

When t h e s e  p e o p l e  s t a r t e d  t a k i n g  i n  t i r e s ,  t h e r e  

, 

on t h e i r  land .  However, i n  most cases, t h i s  f e e  i s  t o o  smal l  t o  a l l o w  f o r  __ 

p r o p e r  d i s p o s a l  a t  t o d a y ' s  p r i c e s .  T h i s  i s ' a s s u m i n g  t h a t  money i s  a v a i l a b l e  t o  

c l e a n  up t h e  s t o c k p i l e  wh ich  i s  g e n e r a l l y  n o t  t h e  case. 

owners do n o t  r e a c t  f a v o r a b l y  when f o r c e d  t o  c l e a n  up t h e  s t o c k p i l e .  

Also,  most s t o c k p i l e  - 

-. -_ 
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Waste t i r e s  t h a t  a r e  l a n d f i l l e d  a l s o  pose problems. Whole t i r e s  when compacted 

i n  b u l k  and p l a c e d  i n t o  a s a n i t a r y  l a n d f i l l  s p r i n q  back t o  t h e i r  f o r m e r  shape 

and t e n d  t o  work up t o  t h e  s u r f a c e  w h i l e  t h e  f i l l  i s  s e t t l i n g .  T i r e s  a r e  a l s o  

r e s i s t a n t  t o  n a t u r a l  decompos i t i on  making them a permanent l a n d f i l l  problem. A s  

a r e s u l t ,  many l a n d f i l l  o p e r a t o r s  w i l l  n o t  even accept  t i r e s  a t  t h e i r  l a n d f i l l s .  

The l a n d f i l l  o p e r a t o r s  t h a t  do accept  t i r e s  p r e f e r  t o  s t o c k p i l e  t h e  t i r e s  u n t i l  

t h e y  have a s u f f i c i e n t  q u a n t i t y  t o  c o n t r a c t  w i t h  a pe rson  t o  hau l  t h e  t i r e s  t o  a 

c o l l e c t i o n  s i t e .  

Because o f  t h e  problems a s s o c i a t e d  w i t h  waste t i r e  d i s p o s a l ,  t h e  Governor o f  

M inneso ta  appo in ted  a S p e c i a l  Commission on h a s t e  T i r e s  i n  December 1983 t o  a c t  

as a c i t i z e n ' s  a d v i s o r y  committee. The commission was t o  recommend t o  t h e  

gove rno r  ways t o  d i s p o s e  and/or r e c y c l e  sc rap  t i r e s .  

commission was t o  i n v e s t i g a t e :  

s t a t e w i d e  program t o  r e c y c l e  waste t i r e s ,  t h e  c r e a t i o n  o f  c o l l e c t i o n  and 

p r o c e s s i n g  s i t e s ,  how a program c o u l d  be funded, t h e  u t i l i z a t i o n  o f  waste t i r e s  

as a r e c y c l e d  p roduc t ,  and t h e  f e a s i b i l i t y  and problems o f  u s i n g  t i r e s  as an 

I n  p a r t i c u l a r ,  t h e  

e n a c t i n g  l e g i s l a t i o n  t h a t  wou ld  deve lop  a 

a1 t e r n a t e  energy  source. 

The commission s e t  f o r t h  t h r e e  g o a l s  t o  be ach ieved  when d e a l i n g  w i t h  t h e  waste 

t i r e  d i s p o s a l  problem. The f i r s t  goa l  was t h a t  a l l  t i r e s  shou ld  be reused, and 

waste t i r e s  shou ld  be used as an a l t e r n a t i v e  energy  source o n l y  i f  b e t t e r  

uses cannot  be found  and developed. The second goa l  was t h e  c leanup o f  e x i s t i n g  

t i r e  s t o c k p i l e s  i n  t h e  S ta te ,  and t h e  t h i r d  goa l  was t o  ach ieve  t h e  maximum 

r e u s e  af t i r e s  i n  e x i s t i n g  marke ts  and t h e  development o f  new markets.  



. ~~~~ 

The commission recogn ized  t h a t  t h e  p r e s e n t  system o f  t i r e  d i s p o s a l  i s  based on 

economics. The cheapest method o f  d i s p o s a l  i s  t h e  one t h a t  i s  used. The 

- 

commission a l s o  r e c o g n i z e d  t h a t  monies would need t o  be expended t o  l o c a t e  and - 
remove t i r e  s t o c k p i l e s .  However, i f  t h e  goa l  o f  r e u s i n g  a l l  waste t i r e s  was 

achieved, t h e r e  wou ld  be no t i r e  d i s p o s a l  problems a t  l a n d f i l l s ,  t h e  s t o c k p i l i n g  

prob lem would be reduced f r o m  a permanent s t a t u s  t o  a temporary  s t o r a u e  problem, 

and t h e  i n d i s c r i m i n a t e  dumping i n  wooded areas  would become o b s o l e t e ,  t h e r e b y  

e l i m i n a t i n g  p o t e n t i a l  h e a l t h  and env i ronmen ta l  hazards.. 

Based on t h e  recommendation o f  t h e  S p e c i a l  Commission on Waste T i r e s ,  

l e g i s l a t i o n  was passed d u r i n g  t h e  1984 l e g i s l a t i v e  sess ion  t h a t  d e a l t  w i t h  waste 

t i r e  management. 

F i r s t ,  t h e  MPCA was d i r e c t e d  t o  conduct  a waste t i r e  s tudy .  F o r  t h e  study, 

s p e c i f i c  a reas  t o  be r e p o r t e d  on i n c l u d e d :  

c o l l e c t i o n  methods, g e n e r a t i o n  r a t e s  and t h e  d i s t r i b u t i o n  o f  t i r e s ,  f l o w  

c o n t r o l ,  and f i n a n c i a l  c o n d i t i o n s  and r e s p o n s i b i l i t y  o f  t i r e  c o l l e c t o r s  and 

p rocesso rs .  

The l e g i s l a t i o n  can be sumnarized i n t o  s i x  main p r o v i s i o n s .  

t i r e  r e c y c l i n g  o p t i o n s ,  waste t i r e  

The s tudy  was completed i n  October  1985. 

A second p r o v i s i o n  o f  t h e  waste t i r e  l e g i s l a t i o n  was t o  enac t  a ban t o  p r o h i b i t  

t h e  l a n d  d i s p o s a l  o f  was te  t i r e s  a f t e r  J u l y  1, 1985. T h i s  ban has been 

i n t e r p r e t e d  t o  a l s o  p r o h i b i t  t h e  l a n d  d i s p o s a l  o f  t i r e  c h i p s  and t i r e s  t h a t  a r e  

h a l v e d  o r  q u a r t e r e d .  We f e l t  t h a t  i f  a pe rson  was a l lo r red  t o  h a l v e  o r  q u a r t e r  

was te  t i r e s  and t h e n  l a n d  d i s p o s e  o f  them, t h a t  wou ld  become t h e  management 

p r a c t i c e  i n  t h e  f u t u r e .  Also,  i t  d i d n ' t  seem p o s s i b l e  i n  t h e  f o r e s e e a b l e  f u t u r e  

t h a t  economics a l o n e  wou ld  be s u f f i c i e n t  f i n a n c i a l  i n c e n t i v e  t o  do o t h e r w i s e  f o r  

t h e  v a s t  m a j o r i t y  o f  t i r e s .  

__ 
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I n  genera l ,  t h e  MPCA and S t a t e  p o l i c y  i s  t o  m i n i m i z e  t h e  dependence on l a n d  

d i s p o s a l  o f  wastes. We b e l i e v e  t h e  i n t e n t  o f  t h e  waste  t i r e  l e g i s l a t i o n  i s  t o  

p r e s e r v e  needed l a n d f i l l  space by  removing a bu lky ,  r e c y c l a b l e  r e s o u r c e  f r o m  

t h e  waste  stream. A lso ,  by p r e v e n t i n g  t h e  l a n d f i l l i n g  o f  t i r e s  i n  any fo rm,  

b o t h  t h e  MPCA and p r i v a t e  i n d u s t r y  would be a b l e  t o  de te rm ine  t h e  raw m a t e r i a l  

a v a i l a b l e  f o r  marke t  development. 

When t h e  l a n d f i l l  ban t o o k  e f f e c t ,  t h e r e  were no S t a t e  p e r m i t t e d  c o l l e c t i o n  o r  

p r o c e s s i n g  f a c i l i t i e s .  The re fo re ,  i n  o r d e r  t o  m i n i m i z e  t h e  impac t  o f  t h e  ban, 

i n f o r m a t i o n  on waste t i r e  hau le rs ,  c o l l e c t i o n  s i t e s ,  ana p rocesso rs  t h a t  wou ld  

accep t  t i r e s  was c o l l e c t e d  and made a v a i l a b l e  t o  i n t e r e s t e d  p a r t i e s .  We worked 

w i t h  t h e  l o c a l  T i r e  D e a l e r s  A s s o c i a t i o n  i n  encourag ing  t i r e  d e a l e r s  n o t  t o  send 

waste  t i r e s  home w i t h  t h e i r  customers, s i n c e  t i r e  d e a l e r s  a re  i n  a b e t t e r  

p o s i t i o n  t o  o b t a i n  t h e  s e r v i c e s  o f  a waste t i r e  h a u l e r .  L a n d f i l l  owners and 

o p e r a t o r s  were a l s o  c o n t a c t e d  and were t o l d  t h a t  a l t h o u g h  l a n d  d i s p o s a l  -of waste 

t i r e s  i s  p r o h i b i t e d , ' t h e  waste t i r e  s t a t u t e  does a l l o w  f o r  s t o c k p i l i n g  o f  up t o  

10,000 waste  t i r e s  w i t h o u t  o b t a i n i n g  a waste t i r e  p e r m i t .  There fore ,  i t  wou ld  

be p o s s i b l e  t h a t  as p a r t  o f  an o r g a n i z e d  c o l l e c t i o n  system, l a n d f i l l s  c o u l d  be 

u t i l i z e d  as t r a n s f e r  s t a t i o n s  wh ich  p r o v i d e  areas  t o  accumulate waste t i r e s  p r i o r  

t o  t r a n s p o r t  t o  p rocesso rs .  

Even though temporary  s t o c k p i l i n g  o f  waste t i r e s  i s  n o t  a l o n g - t e r m  s o l u t i o n  t o  

t h e  waste t i r e  problem, i t  does p r o v i d e  an i n t e r i m  means f o r  add ress ing  t h e  

immediate problem. 

l a n d  d i sposed  p r i o r  t o  t h e  p r o h i b i t i o n .  Rather ,  l a n d  d i s p o s a l  was u t i l i z e d  

A lso ,  t h e  m a j o r i t y  o f  waste t i r e s  genera ted  were n o t  b e i n g  
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~~~ 

p r i m a r i l y  by home owners and sinal1 q u a n t i t y  waste t i r e  g e n e r a t o r s  l o c a t e d  i n  

r u r a l  areas. Because o f  t h i s ,  temporary s t o c k p i l i n g  o f  waste t i r e s  a t  l a n d f i l l s  

h e l p e d  ease problems caused by  t h e  ban. 

- 

A t h i r d  p r o v i s i o n  o f  t h e  l e g i s l a t i o n  enac ted  a f o u r  d o l l a r  t a x  on t h e  t i t l e  

t r a n s f e r  o f  mo to r  v e h i c l e s  i n  Minnesota.  T h i s  t a x  money i s  d i v i d e d  between 

t h r e e  d i f f e r e n t  programs. 

t h a t  works t o  b e a u t i f y  and enc lose  au to  sa lvage ya rds .  

i s  a l l o c a t e d  t o  t h e  MPCA t o  be used f o r  c l e a n i n g  up t i r e  dumps under t h e  waste 

t i r e  dump abatement program. 

t o  ano the r  S t a t e  agency, t h e  Department o f  Energy and Economic Development. 

They have a g r a n t  and l o a n  program f o r  peop le  who a r e  i n t e r e s t e d  i n  d e v e l o p i n g  

waste  t i r e  p r o c e s s i n g  p r o j e c t s .  

p r o v i s i o n  o f  t h e  l e g i s l a t i o n .  

One- fou r th  o f  t h e  t a x  money i s  a l l o c a t e d  t o  a program 

Two-fourths of t h e  money 

The f i n a l  o n e - f o u r t h  o f  t h e  t a x  money i s  a l l o c a t e d  

The g r a n t  and l o a n  program i s  t h e  f o u r t h  

The f i f t h  p r o v i s i o n  o f ' t h e  l e g i s l a t i o n  d i r e c t e d  t h e  MPCA t o  e s t a b l i s h  a 

. p e r m i t t i n g  program f o r  waste t i r e  c o l l e c t o r s  and p rocesso rs .  

'been deve loped fo r :  t h e s e  purposes. 

r e q u i r e d  t o  p e r m i t  t i r e  c o l l e c t o r s  and p r o c e s s o r s  w i t h  more t h a n  500 waste  

t i r e s ,  u n l e s s  t h e y  a r e  exempt. . A  p e r m i t  i s  n o t  r e q u i r e d  f o r :  . 

D r a f t  r u l e s  have 

Under t h e  p e r m i t t i n g  program, t h e  MPCA i s  

1. a r e t a i l  t i r e  s e l l e r  f o r  t h e  r e t a i l  s e l l i n g  s i t e  i f  no more than  500 waste 

t i r e s  a r e  k e p t  on t h e  bus iness  premises; 

an owner o r  o p e r a t o r  o f  a t i r e  r e t r e a d i n g  b u s i n e s s  f o r  t h e  bus iness  s i t e  i f  

no more t h a n  3,000 waste  t i r e s  a r e  k e p t  on t h e  b u s i n e s s  premises; 

2 .  
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3. an owner o r  o p e r a t o r  o f  a bus iness  who, i n  t h e  o r d i n a r y  course  o f  bus iness ,  

removes t i r e s  f r o m  motor  v e h i c l e s  i f  no more t h a n  500 waste t i r e s  a r e  k e p t  

on t h e  b u s i n e s s  premises; 

4. 'an owner o r  o p e r a t o r  o f  a p e r m i t t e d  l a n d f i l l  w i t h  fewer  t h a n  1U,000 waste 

t i r e s  s t o r e d  above ground a t  t h e  p e r m i t t e d  l a n d f i l l  s i t e ;  o r  

5. a pe rson  u s i n g  waste t i r e s  f o r  a g r i c u l t u r a l  purposes  i f  t h e  waste t i r e s  a r e  

k e p t  on t h e  s i t e  o f  use. 

W i t h  t h e s e  exemptions as a f o u n d a t i o n ,  t h e  p e r m i t  r u l e s  o u t l i n e  who i s  r e q u i r e d  

t o  o b t a i n  a p e r m i t ,  t h e  procedures  t h a t  must be f o l l o w e d  t o  o b t a i n  a p e r m i t ,  and 

t h e  i n f o r m a t i o n  t h a t  i s  t o  be c o n t a i n e d  i n  t h e  p e r m i t  a p p l i c a t i o n .  

i s s u e d  o r  den ied  i n  accordance w i t h  MPCA p e r m i t t i n g  procedures  which i n c l u d e  

p u b l i c  p a r t i c i p a t i o n  p r o v i s i o n s .  

P e r m i t s  a r e  

I n  a d d i t i o n  t o  t h e  p e r m i t t i n g  r u l e s ,  t e c h n i c a l  r u l e s  c o n t a i n i n g  f a c i l i t y  

o p e r a t i n g  s tandards  have been developed. 

s tandards  i s  r e q u i r e d  as p a r t  o f  t h e  p e r m i t  c o n d i t i o n s .  

t i r e  f a c i l i t i e s  ' a r e  d i v i d e d  i n t o  t h r e e  c a t e g o r i e s :  

p r o c e s s i n g  f a c i l i t i e s ,  and s t o r a g e  f a c i l i t i e s .  There  a r e  genera l  requ i remen ts  

Compliance w i t h  t h e  t e c h n i c a l  

Under t h e  r u l e s ,  waste 

t r a n s f e r  f a c i l i t i e s ,  

t h a t  a l l  f a c i l i t i e s  must comply w i t h  as w e l l  as requ i remen ts  t h a t  a r e  s p e c i f i c  

t o  each f a c i l . i t y  t ype .  

The d r a f t  t e c h n i c a l  r u l e s  c o n t a i n  s tandards  f o r  f a c i l i t i e s  t h a t  have p r o v i s i o n a l  

s t a t u s  and s tandards  f o r  p e r m i t t e d  f a c i l i t i e s .  P r o v i s i o n a l  s t a t u s  was developed 



.. 
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t o  p r o v i d e  a t i m e  p e r i o d  d u r i n g  wh ich  e x i s t i n g  f a c i l i t i e s  have an o p p o r t u n i t y  t o  

a c h i e v e  compl iance w i t h  des igna ted  p a r t s  o f  t h e  t e c h n i c a l  r u l e s .  Also,  
- 

f a c i l i t i e s  wh ich  comply w i t h  t h e  r e q u i r e m e n t s  o f  p r o v i s i o n a l  s t a t u s ,  a r e  - 
c o n s i d e r e d  t o  be i n  compl iance w i t h  t h e  requ i remen t  t o  o b t a i n  a waste t i r e  

p e r m i t  and may c o n t i n u e  t o  accept  waste t i r e s  once t h e  r u l e s  become e f f e c t i v e .  

F a c i l i t i e s  t h a t  a r e  n o t  i n  compl iance w i t h  t h e  r u l e s  a r e  r e q u i r e d  t o  c l o s e .  

Once a f a c i  1 i ty i s  p e r m i t t e d ,  more s t r i n g e n t  t e c h n i c a l  requ i remen ts  become 

e f f e c t i v e ,  

because we b e l i e v e  t h e y  pose t h e  g r e a t e s t  t h r e a t  t o  human h e a l t h  and t h e  

env i ronment .  The t e c h n i c a l  r e q u i r e m e n t s  f o r  p r o c e s s i n g  f a c i l i t i e s  a r e  n o t  as 

comprehensive as t h e  r e q u i r e m e n t s  f o r  s t o r a g e  f a c i l i t i e s ,  b u t  t h e y  do i n v o l v e  

p l a n n i n g  f o r  emergency response s i t u a t i o n s  and m a i n t a i n i n g  f i r e  c o n t r o l  

s tandards .  A lso ,  i f  t h e  q u a n t i t y  o f  t i r e s  s t o r e d  a t  a p r o c e s s i n g  f a c i l i t y  

exceeds a s p e c i f i e d  q u a n t i t y  i d e n t i f i e d  i n  t h e  t e c h n i c a l  r u l e s ,  t h e  f a c i l i t y  

. w i l l  be c l a s s i f i e d  as b o t h  a p r o c e s s i n g  and a s t o r a g e  f a c i l i t y .  

f a c i l i t y  must o p e r a t e  a c c o r d i n g  t o  b o t h  s e t s  o f  f a c i l i t y  t e c h n i c a l  requ i remen ts  

and must  be p e r m i t t e d  as b o t h  a p r o c e s s i n g  and s t o r a g e  f a c i l i t y .  

f a c i l i t i e s  wou ld  have t h e  l e a s t  s t r i n g e n t  requ i remen ts  imposed upon them because 

o f  t h e  sma l l  q u a n t i t y  o f  t i r e s  ( l i m i t e d  t o  10,000 waste t i r e s )  t h a t  wou ld  be 

s t o r e d  t h e r e  and t h e  t i m e  i n t e r v a l  a l l owed  f o r  s to rage.  

The most s t r i n g e n t  requ i remen ts  a r e  imposed on s t o r a g e  f a c i l i t i e s  

A s  such, t h e  

T r a n s f e r  

F i n a n c i a l  assurance i s  a s p e c i f i c  p r o v i s i o n  o f  t h e  t e c h n i c a l  r u l e s .  We b e l i e v e  

t h a t  some degree o f  f i n a n c i a l  assurance must be. demonst ra ted  by t i r e  c o l l e c t o r s  

and p rocesso rs .  S p e c i f i c a l l y ,  t h e y  must have t h e  f i n a n c i a l  resources  a v a i l a b l e  
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t o  p r o v i d e  f o r  p r o p e r  f a c i l i t y  c losu re ,  wh ich  i n c l u d e s  t h e  removal o f  a l l  waste 

t i r e s  and t i r e - d e r i v e d  p r o d u c t s  t o  a u t h o r i z e d  o r  approved waste t i r e  f a c i l i t i e s .  

Three mechanisms a r e  a v a i l a b l e  f o r  t i r e  c o l l e c t o r s  o r  p r o c e s s o r s  t o  choose f r o m  

t o  demonst ra te  f i n a n c i a l  assurance: l e t t e r s  o f  c r e d i t ,  s u r e t y  bonds, and t r u s t  

f unds .  

S ince  f o r  some f a c i l i t i e s  i t  may be d i f f i . c u l t  t o  secure  f i n a n c i a l  assurance f o r  

c l o s u r e  i n c l u d i n g  a l l  waste t i r e s ,  t h e  f i n a n c i a l  assurance requ i remen ts  a r e  

d i v i d e d  i n t o  two phases. 

e f f e c t i v e  d a t e  of  t h e  r u l e s .  

d a t e  of t h e  r u l e s .  

o l d  waste t i r e s  r e g a r d i n g  t h e  s u b m i t t a l  o f  t h e  f i n a n c i a l  assurance mechanism and 

t h e  amount o f  t h e  mechanism. 

Phase one a p p l i e s  t o  f a c i l i t i e s  w i t ' h in  90 days o f  t h e  

Phase two a p p l i e s  two y e a r s  a f t e r  t h e  e f f e c t i v e  

Each phase p r o v i d e s  d i f f e r e n t  t i m e  requ i remen ts  f o r  new and 

A d i s t i n c t i o n  i s  made i n  t h e  r u l e s  between new and o l d  waste t i r e s  because 

owners o r  o p e r a t o r s  o f  f a c i l i t i e s  t h a t  have o l d  waste t i r e s  may be e l i g i b l e  t o  

r e c e i v e  reimbursement c o s t s  a s s o c i a t e d  w i t h  c leanup o f  t h e  s i t e  under t h e  waste 

t i r e  abatement r u l e s .  

de te rm i  n i  ng t h e  d o l  1 a r  amount o f  t h e  f i  nanc i  a1 assurance mechani sm under phase 

two, t h e  amount o f  f i n a n c i a l  assurance r e q u i r e d  would be t h e  d i f f e r e n c e  between 

t h e  cost, a s s o c i a t e d  w i t h  c l o s u r e  o f  t h e  f a c i l i t y  and t h e  reimbursement a v a i l a b l e  

t o  c l e a n  up t h e  o l d  waste t i r e s  as s p e c i f i e d  i n  t h e  abatement r u l e s .  

re imbursement i s  o n l y  a v a i l a b l e  t o  owners o r  o p e r a t o r s  o f  t i r e  dumps who 

s u b m i t t e d  w r i t , t e n  n o t i f i c a t i o n  t o  t h e  MPCA under  t h e  (emergency) abatement 

r u l e s .  

When owners o r  o p e r a t o r s  o f  e x i s t i n g  f a c i l i t i e s  a r e  

The 

The reimbursement r a t e  w i l l  be c a l c u l a t e d  by t h e  MPCA and w i l l  be 
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a v a i l a b l e  t o  owners o r  o p e r a t o r s  o f  q u a l i f y i n g ,  e x i s t i n g  f a c i l i t i e s  w i t h i n  t d o  

y e a r s  o f  t h e  e f f e c t i v e  d a t e  o f  t h e  p e r m i t  r u l e s .  

w i l l  n o t  be a v a i l a b l e  u n t i l  a f t e r  t h e  MPCA takes  f o r m a l  a c t i o n  a g a i n s t  t h e  s i t e  

as s p e c i f i e d  i n  t h e  abatement r u l e s .  

The a c t u a l  re imbursement money 

Under t h e  l e q i s l a t i o n ,  o n l y  t i r e  c o l l e c t o r s  and p r o c e s s o r s  a r e  r e q u i r e d  t o  o b t a i n  

a p e r m i t  f r o m  t h e  MPCA. 

t h a t  t h e s e  r e q u i r e m e n t s  were n o t  enough t o  encourage d e l i v e r y  o f  t i r e s  t o  

a c c e p t a b l e  f a c i l i t i e s ,  and t h a t  t o  d i scou rage  open dumping, persons  who h a u l  

t i r e s  must a l s o  o b t a i n  a p e r m i t  and meet c e r t a i n  performance requ i remen ts .  

There fo re ,  under  t h e  genera l  MPCA p e r m i t t i n g  a u t h o r i t y ,  a l l  persons  t r a n s p o r t i n g  

t i r e s  a r e  now r e q u i r e d  t o  o b t a i n  an MPCA p e r m i t  i n  o r d e r  t o  ope ra te .  

a l s o  meet c e r t a i n  r e p o r t i n g  requ i remen ts .  

imposed on persons  t r a n s p o r t i n g  t i r e s ,  t i r e  g e n e r a t o r s  a r e  r e q u i r e d  t o  o n l y  

t r a n s a c t  b u s i n e s s  w i t h  a - p e r s o n  t r a n s p o r t i n g  t i r e s  who i s  p e r m i t t e d  by  t h e  MPCA. 

However, concern was expressed by  i n t e r e s t e d  p a r t i e s  

They must 

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

A s  I ment ioned b e f o r e ,  t h e  waste t i r e  p e r m i t  r u l e s  a r e  i n  d r a f t  form. 

t h e  c o n t e n t  o f  t h e  r u l e s  i s  s u b j e c t  t o  change based on comments r e c e i v e d  from 

i n t e r e s t e d  p a r t i e s  d u r i n g  t h e  ru lemak ing  process. 

r u l e m a k i n g  p rocess  f o r  t h e  p e r m i t  r u l e s  i n  January  1987. 

A s  such, 

We a n t i c i p a t e  i n i t i a t i n g  t h e  

The f i n a l  p r o v i s i o n  o f  t h e  l e g i s l a t i o n  d i r e c t e d  t h e  MPCA t o  e s t a b l i s h  a waste 

t i r e  dump abatement program, i n c l u d i n g  t h e  development of emergency and 

permanent r u l e s .  

adopted i n  Oc tober  1985 and became e f f e c t i v e  on November 21, 1985. 

Emergency r u l e s  g o v e r n i n g  waste t i r e  dump abatement were 

These r u l e s  
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i n c l u d e  p r o v i s i o n s  wh ich  a l l o w  owners and o p e r a t o r s  o f  waste t i r e  dumps t o  

e i t h e r  v o l u n t a r i l y  s i g n  ove r  t o  t h e  S t a t e  t h e i r  waste t i r e  dump o r  t o  c l e a n  up 

t h e  dump and seek reimbursement f r o m  t h e  MPCA o f  up t o  $10.00 p e r  t o n  o f  t i r e s  

c leaned  up. These p r o v i s i o n s  a p p l y  p r o v i d e d  t h e  MPCA has i ssued  t h e  owner o r  

o p e r a t o r  a r e q u e s t  f o r  abatement a c t i o n .  The MPCA i s s u e s  such r e q u e s t s  i n  

accordance w i t h  t h e  spending p r i o r i t i e s  e s t a b l i s h e d  by  s t a t u t e .  

r u l e s  a l s o  r e q u i r e d  waste t i r e  dump owners and o p e r a t o r s  t o  n o t i f y  t h e  d i r e c t o r  

i n  w r i t i n g  o f  t h e  dump by  January 21, 1986. 

e s t i m a t e  of t h e  q u a n t i t y  o f  t i r e s  l o c a t e d  a t  t h e  t i r e  dump. 

n o t i f i c a t i o n s  f o r  waste t i r e  dumps were rev iewed under  t h e  emergency r u l e s  and 

were p r i o r i t i z e d  based on t h e  spending p r i o r i t i e s .  

depends upon t h e  number o f  waste t i r e s  p r e s e n t  a t  t h e  dumps t o  be abated as w e l l  

as t h e  o p t i o n  pursued b y  t h e  dump owner o r  opera tor . .  To da te ,  we have i n i t i a t e d  

abatement p roceed ings  f o r  t h e  two h i g h e s t  p r i o r i t y  s i t e s .  

o p e r a t o r s  o f  b o t h  t h e s e  s i t e s  chose t o  t l e a n u p . t h e  dump and seek reimbursement 

f rom t h e  MPCA. 

deve l  oped. 

The emergency 

T h i s  n o t i f i c a t i o n  i n c l u d e d  an 

E i g h t y - f i v e  

Expend i tu res  o f  S t a t e  funds  

The owners and 

C u r r e n t l y ,  c leanup p l a n s  f o r  b o t h  these s i t e s  a r e  b e i n g  

The a u t h o r i t y  f o r  t h e  emergency r u l e s  g o v e r n i n g  waste t i r e  dump abatement i s  

o n l y  e f f e c t i v e  f o r  360 days. There fo re ,  permanent r u l e s  g o v e r n i n g  abatement 

have been developed. 

p r o v i s i o n s  d i f f e r e n t  f r o m  those  o f  t h e  emergency r u l e s .  

t h e  permanent r u l e s  i s  i n  t h e  re imbursement .prov is ion.  

based on comments made by  i n t e r e s t e d  p a r t i e s  on t h e  emergency abatement r u l e s  

These r u l e s  were adopted October  28, 1986 and c o n t a i n  

The ma jo r  change i n  

T h i s  change was made 
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d u r i n g  t h e  ru lemak ing  process .  I n  c a l c u l a t i n g  t h e  reimbursement r a t e  f o r  waste 

t i r e s  t h a t  do n o t  exceed an 18  i n c h  r i m  d iameter ,  35 i n c h  o u t s i d e  d iamete r ,  and 

a 14 i n c h  t i r e  w id th ,  t h e  f o l l o w i n g  f o r m u l a  i s  used b y  t h e  MPCA t o  d e t e r m i n e  

wh ich  abatement a1 t e r n a t i v e  i s  t h e  most c o s t  e f f e c t i v e .  

- 

R =  C ( M  x $0.125) + o r  - P C I  

( t r a n s p o r t  c o s t )  ( p r o c e s s i n g  c o s t )  

Where R i s  t h e  p o t e n t i a l  re imbursement r a t e  i n  d o l l a r s  p e r ,  ton;  M i s  t h e  m i l e s  

needed t o  t r a n s p o r t  t h e  waste t i r e s  t o  t h e  p r o c e s s i n g  f a c i l i t y ;  t h e  f i g u r e  

$0.125 r e p r e s e n t s  t h e  c o s t  o f  t r a n s p o r t i n g  a t o n  of t i r e s  one m i l e ;  and P C  i s  

t h e  n e t  d o l l a r  c o s t  p e r  t o n  t o  t h e  r e s p o n s i b l e  t i r e  c o l l e c t o r  o f  p r o c e s s i n a  

t h e s e  t i r e s .  

t r a n s p o r t a t i o n  c o s t  p o r t i o n  o f  t h e  f o r m u l a .  

I f  P C  i s  a p o s i t i v e  va lue ,  i t  s h a l l  be s u b t r a c t e d  f r o m  t h e  

P C  may n o t  exceed $66 p e r  t o n .  

Under t h e  ' re imbursement r a t e  fo rmu la ,  t h r e e  assumptions were made. 

t i r e s  w i l l  be t r a n s p o r t e d  i n  a v e h i c l e  capab le  o f  h o l d i n g  1,000 t i r e s .  Second, 

i t  c o s t s  $1.25 p e r  m i l e  t o  o p e r a t e  t h e  v e h i c l e ,  and t h i r d ,  t h e r e  a re  100 t i r e s  

! p e r  ton .  The $0.125 p e r  t o n  m i l e  f a c t o r  i s  c a l c u l a t e d  b y  m u l t i p l y i n g  $1.25 p e r  

m i l e  by  100 t i r e s  p e r  t o n  and t h e n  d i v i d i n g  b y  1,000 t i r e s  p e r  load.  

F i r s t ,  t h e  

Even 

though t h e s e  assumptions a r e  f o r  an optimum s i t u a t i o n ,  they a r e  a l s o  r e a l i s t i c  

based on c o n v e r s a t i o n s  w i t h  r e p r e s e n t a t i v e s  o f  t h e  N a t i o n a l  T i r e  Dea le rs  and 

R e t r e a d e r s  A s s o c i a t i o n ,  w h o l e s a l e  t i r e  d e a l e r s ,  and i n d i v i d u a l s  i n v o l v e d  i n  t h e  

t r a n s p o r t a t i o n  ne twork .  
- 

The reimbursement r a t e  f o r  waste t i r e s  exceed ing  an 18 i n c h  r i m  d iameter ,  a 35 

i n c h  o u t s i d e  d iamete r ,  o r  a 14 i n c h  t i r e  w i d t h ,  w i l l  be e s t a b l i s h e d  by  t h e  MPCA 
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on a case-by-case b a s i s .  I f  t h e  r e s p o n s i b l e  t i r e  c o l l e c t o r  seeks reimbursement 

f o r  t h e  c o s t  o f  a b a t i n g  these  t i r e s ,  t h e  r e s p o n s i b l e  t i r e  c o l l e c t o r  must submi t  

i n f o r m a t i o n  on t h e  most c o s t  e f f e c t i v e  method o f  t r a n s p o r t i n g  ( i f  t h e  waste 

t i r e s  a r e  t o  be processed o f f - s i t e )  and p r o c e s s i n g  these  t i r e s  under c e r t a i n  

t i m e  frames. The MPCA w i l l  choose a reimbursement r a t e  t h a t  r e f l e c t s  t h e  most 

c o s t  e f f e c t i v e  method o f  t r a n s p o r t i n g  and p r o c e s s i n g  these  wastes t i r e s .  

The reimbursement o p t i o n  i s  t h e  MPCA's approach t o  d e v e l o p i n a  a workab le  c leanup 

program f o r  waste t i r e s .  

c l e a n  up e x i s t l n g  s t o c k p i l e s .  When we i n v e s t i g a t e d  v a r i o u s  c leanup programs 

th roughou t  t h e  U n i t e d  S ta tes ,  we found  t h a t  when d i r e c t  enforcement a c t i o n  was 

t a k e n  a g a i n s t  a t i r e  c o l l e c t o r ,  t h e  t i r e  p i l e  caught f i r e  s h o r t l y  a f t e r .  Also,  

t i r e  c o l l e c t o r s  g e n e r a l l y  do n o t  have t h e  money t o  c l e a n  up t h e  t i r e  dump, o r  

t h e  t i r e  dump may have been c r e a t e d  by  a p r e v i o u s  landowner.  

a v a i l a b l e  t o  c l e a n  up waste t i r e  dumps, i t  i s  c o s t  e f f e c t i v e  i f  t h e  MPCA uses 

t h e  money as an i n c e n t i v e  f o r  t h e  t i r e  c o l l e c t o r  t o  c l e a n  up t h e  t i r e  dump w i t h  

m in ima l  MPCA i n t e r v e n t i o n .  

I t  enab les  t h e  MPCA t o  work w i t h  t i r e  dump owners t o  

S ince  money i s  

The reimbursement i s  o n l y  a v a i l a b l e  f o r  t i r e s  t h a t  were e x i s t i n g  on s i t e  b e f o r e  

. t h e  e f f e c t i v e  d a t e  o f  t h e  r u l e s ,  and t o  owners o r  o p e r a t o r s ' o f  t h e  s i t e  who 

s u b m i t t e d  n o t i f i c a t i o n  t o  t h e  d i r e c t o r  b e f o r e  January 21, 1986. The emergency 

r u l e s  became e f f e c t i v e  November 21, 1985. 

I f  we f i n d  o u t  a b 0 u t . a  t i r e  dump now, we c o n t a c t  t h e  owner and i n f o r m  them about 

t h e  upcoming r e g u l a t i o n s .  

f o r  t h e  c leanup o f  t h e i r  dump. 

We a l s o  i n f o r m  them t h a t  t h e y  a r e  100 p e r c e n t  l i a b l e  
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The f i n a l  change f r o m  t h e  emergency abatement r u l e s  t o  t h e  permanent r u l e s  was 

t h e  e l i m i n a t i o n  o f  t h e  s i g n - o v e r  o p t i o n .  The s i g n - o v e r  o p t i o n  was i n t e n d e d  as 

an o p t i o n  f o r  t i r e  c o l l e c t o r s  who want t o  coopera te  t o  c l e a n  up t h e i r  t i r e  

dumps, but do n o t  have t h e  a b i l i t y  t o  r e a d i l y  do so. The t i r e  c o l l e c t o r  who 

owns o r  o p e r a t e s  a t i r e  dump wou ld  be a l l o w e d  t o  s i g n  o v e r  t h e  t i r e  dump t o  

p u b l i c  cus tody .  The S t a t e  wou ld  p r o v i d e  f o r  t h e  c leanup o f  t h e  t i r e  dump. By 

a l l o w i n g  t i r e  c o l l e c t o r s  t o  s i g n  o v e r  t h e  waste t i r e s ,  t h e  l e n g t h y  and expens ive  

( s t a f f  and l e g a l  t i m e )  p rocess  o f  g a i n i n g  possess ion  o f  t h e  waste t i r e s  c o u l d  be 

avoided. 

The reason t h i s  o p t i o n  was removed f r o m  t h e  permanent r u l e s  was because i t  was 

f e l t  t h a t  t i r e  c o l l e c t o r s  w i t h  adequate f u n d s  a v a i l a b l e  t o  c l e a n  up t h e i r  t i r e  

dumps may t r y  t o  use t h i s  o p t i o n  i n  o r d e r  t o  escape f i n a n c i a l  l i a b i l i t y  f o r  

t h e i r  t i r e  dumps. A lso ,  t h e r e  appeared t o  be a g r e a t  dea l  o f  con fus ion  w i t h  

t h i s  o p t i o n  o v e r  t h e  r e c o v e r y  o f  expenses by  t h e  A t t o r n e y  Genera l .  

b e l i e v e d  t h a t  s i n c e  s ign -ove r  i s  a c o o p e r a t i v e  agreement, t h e  S t a t e  wou ld  n o t  

seek t o  r e c o v e r  abatement expenses. 

wou ld  seek t o  r e c o v e r  a c t u a l  abatement expenses, b u t  c o u l d  m i n i m i z e  l e g a l  and 

a d m i n i s t r a t i v e  expenses u s i n g  t h e  s ign -ove r  o p t i o n .  . C o n s i d e r i n g  t h e  con fus ion ,  

.it was dec ided  t o  d e l e t e  t h e  s ign -ove r  o p t i o n  f r o m  t h e  permanent r u l e s .  

Many p a r t i e s  

However, i t  was i n t e n d e d  t h a t  t h e  S t a t e  
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I would l i k e  t o  thank t h e  F a y e t t e v i l l e  Technica l  I n s t i t u t e  of Continuing 

Education, t h e  North Caro l ina  Assoc ia t ion  of County Commissioners and the  

Cumerland County Clean Community C o d t t e e  f o r  i n v i t i n g  me t o  d i scuss  t i r e  

r ecyc l ing  a t  t h i s  conference.  I w i l l  be  d i scuss ing  t h e  r o l e  of government 

procurement. i n  c r e a t i n g  new markets f o r  recyc led  ma te r i a l s .  

Approximately 200 m i l l i o n  automobile tires and 40 mil l ion  t ruck  t i res  

are d iscarded  each year ,  r ep resen t ing  about 2 mfll ion tons  of o u r  n a t i o n ' s  

s o l i d  waste burden. The s h e e r  numbers, however, t e l l  only p a r t  cf t he  

s t o r y  about tires. J u s t  ask  a s o l i d  waste manager o r  an au to  and t ruck  

recycler about t h e i r  b igges t  nightmare and one word comes t o  mind - tires. 

Even though the ma jo r i ty  of t h e  p r e s e n t a t i o n s  t h a t  I make ac ross  t h e  country 

are about paper o r  a u t o  and t r u c k  r ecyc l ing ,  t h e r e  i s  r a r e l y  any p r e s e n t a t i o n  

t h a t  I g i v e  where someone doesn ' t  a sk  I' What are you doing about t i res?  " 

__ Why i s  government procurement of recyc led  products  an important p a r t  

of the s o l u t i o n  t o  t h e  tire d i s p o s a l  and o t h e r  s o l i d  waste managment problems ? 

F i r s t ,  i t  i s  important  t o  understand t h e  n a t u r e  of recyc l ing .  When most 

people  th ink  about  recyc l ing ,  the f i r s t  thought i s  t h e  c o l l e c t i o n  of recyc lab les  

s u c h  as paper ,  metals, g l a s s  and o t h e r  materials. Unfortunately,  mere c o l l e c t i o n  

of r e c y c l a b l e  materials does n o t  c o n s t i t u t e  recyc l ing .  

- 

Before r ecyc l ing  
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occurs, there must be a market f o r  the processing of the mater ia ls ,  and a 

consumer who is  wi l l ing  t o  use the product made from t h e  recycled materials.  

It i s  only when a product made from recycled mater ia ls  is used tha t  the 

recycling process is complete. 

Governments can play both a r e a l  and symbolic ro l e  i n  c rea t ing  demand 

The r e a l  ro l e  is very obvious; government f o r  finished recycled products. 

agencies can buy products made from recycled materials.  I n  the same way that  

government has a ro l e  t o  play i n  managing solid wastes and co l lec t ing  

materials f o r  recycling, i t  should a l so  .serve a s  a market for  products 

made from recycled materials.  The symbolic ro l e  is even more important. 

Government can serve as  a model for  other organizations through i ts  purchasing 

pol ic ies .  Public and p r iva t e  agencies can use the example s e t  by a government 

agency t o  es tab l i sh  s imi la r  programs t o  use recycled products. 

modeling policy can dramatically increase the demand f o r  recyclable materials,  

thus lessening t h e i r  burden on the s o l i d  waste stream, 

This 

I n  the area of t i r e s ,  there  are two major products t ha t  government can 

examine i n  order t o  reduce the burden of t i r e s  OR our l a n d f i l l s  and our 

communities. Recycled rubber from t i r e s  can be used t o  produce retread 

tires and rubber asphal t  products. 

t o  present a technical  cost  / benefi t  analysis  on the use of these mater ia ls ;  

instead,  my purpose is t o  discuss the  procurement process for  obtaining 

these materials. 

The purpose of my presentation i s  not 

I n  understznding the procurement of recycled products, i t  i s  important 

t o  understand the PQA Theory o€ Recycling, 

and ava i l ab i l i t y ,  Vir tual ly  any recycling process can be understood by 

using the PQA Theory. 

PQA s tands f o r  pr ice ,  qua l i ty ,  

As an example, i n  a community newspaper recyclfng 
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program, you need a good p r i c e  ( P ) from the newspaper market, t h e  

q u a l i t y  ( Q ) must meet t h e  vendor and manufacturer ' s  s p e c i f i c a t i o n s ,  

and the  newspaper must be r e a d i l y  available ( A ). In a s i m i l a r  way, 

i n  examing t h e  purchase of a recyc led  product ,  t h e  p r i c e  ( P ) must be 

compet i t ive  wi th  t h e  v i r g i n  product ,  the  q u a l i t y  ( Q ) must be s u f f i c i e n t  

t o  perform t h e  j o b  requi red  of t h e  product ,  and t h e  r ecyc led  m a t e r i a l  

must be r e a d i l y  available ( A >. 

I n  t h e  area of pr ice ,  i t  is important  t o  recognize  t h a t  t h e  a c t u a l  

p r i c e  of t h e  product  a t  t h e  t i m e  of purchase may not  r ep resen t  t h e  t r u e  

c o s t  of the product .  As a n  example, i f  you compare one car t h a t  c o s t s  

$ 5000 that g e t s  20 mi les  p e r  g a l l o n  wi th  a second car t h a t  g e t s  30 miles 

p e r  g a l l o n  b u t  costs $ 5200, t h e  second car is t h e  b e t t e r  buy over  t h e  long  

run because t h e  sav ings  i n  gaso l ine  costs Will f a r  outweigh t h e  a d d i t i o n a l  

$ 200 spen t  at  t h e  o u t s e t .  A s  a r e s u l t  of t h i s  phenomenon, there i s  a 

purchas ing  technique  c a l l e d  l i f e  - c y c l e  c o s t i n g ,  which c a l c u l a t e s  t h e  t o t a l  

c o s t  of owning a p a r t i c u l a r  product.  

I n  looking  a t  t h e  p r i c e  of a recyc led  product  such  as r e t r e a d  t ires 

or robber ized  a s p h a l t ,  i t  is important  t o  cons ider  the c o s t  of t h e  product  

over  i t s  entire l i f e .  In prepa r ing  t h e i r  g u i d e l i n e  f o r  buying rubber  a s p h a l t  

p roducts ,  t h e  Environmental P r o t e c t i o n  Agency recognized t h a t  rubber  a s p h a l t  

p roducts  were more expensive i n i t i a l l y  than  v i r g i n  products ,  b u t  could save  

i n  the long run due t o  longe r  d u r a b i l i t y ,  

enough with t h e i r  a n a l y s i s .  

and a l s o  reduces t h e  need t o  l a n d f i l l  tires, These costs ( which a r e  

I n  our  view, FPA d i d  n o t  go f a r  

Using rubber a s p h a l t  p roducts  can save energy 

avoided i n  buying r ecyc led  a s p h a l t  1 should be  recognized as p a r t  of t h e  

formula f o r  determining t h e  t r u e  c o s t  of  buying a recyc led  o r  a v i r g i n  product.  
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In the area OE q u a l i t y ,  the comments on the proposed EPA guidel ine 

ind ica t e  tha t  the jury  i s . s t i l l  out on the q u a l i t y  oE recycled asphal t  

products. 

and more evaluation of t h e  performance of the products. The University 

There needs t o  be more t e s t ing  of rubber asphalt  products 

of Mexico has indicated tha t  recycled ( rubber ) asphalt  products can be - 
used i n  crack and j o i n t  sea l ing  and s e a l  coats applied to  badly d is t ressed  

pavements where complete pavement removal is the a l t e rna t ive  and can 

rejuvenate a pavement and lead t o  lower l i f e  - cycle costs.  " 

In the area of retread tires, there  is a need for  good data  on how well  

retread tires perform. 

In the area of a v a i l a b i l i t y ,  there is a need t o  increase the number 

of companies tha t  produce recycled rubber products. By increasing demand 

f o r  such products, governments can encourage companies t o  increase research 

and marketing t o  increase the use of  recycled rubber. 

governments should test a var ie ty  of rubber products, and determine which 

products work acceptably. 

In the meantime, 

In establ ishing a program t o  buy recycled products, there are  s i x  

key e lements ' tha t  must be included : 

1. Commitment - governments must  make a s t rong commitment t o  using 

recycled materials t o  convince manufacturers t ha t  a r e a l  market exists, 

This will allow manufacturers t o  make the cap i t a l  investment t o  increase 

the use of recyclable products such a s  t i r e s .  

2. Reasonable percentages - governments should set reasonable percentages 

f o r  the use.of  recycled mater ia ls  so t ha t  the specif icat ions increase the 

use  of recycled materials but .do not limit competition. 
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3. Phased - i n  approach - don ' t  a t tempt  t o  change product usage 

overnight .  Phase t h e  program i n  and allow s u f f i c i e n t  time t o  test t h e  

products  and allow u s e r s  t o  become comfortable wi th  t h e  products.  

4 .  L i f e  - cycle  c o s t i n g  - government agencies  should consider  t h e  

s o l i d  waste and energy c o s t s  of a product as w e l l  a s  t h e  i n i t i a l  c o s t .  

5,  Cooperation w i t h  purchasing o f f i c i a l s  - t h e  s o l i d  waste and 

purchasing c o m u n i t i e s  must work toge ther  t o  d e a l  w i th  procurement of 

recycled products.  

j o b  of buying t h e  b e s t  product  a t  the lowest c o s t  and provide  informat ion  

on recycled products  t o  t h e  purchasing o f f i c i a l .  Purchasing o f f i c i a l s  

must be  made aware of the s o l i d  waste problem and t h e  r o l e  of governnent 

procurement i n  s o l v i n g  t h a t  problem. 

S o l i d  waste o f f i c i a l s  must be  aware of t h e  purchaser ' s  

6 .  Recordkeeping and P u b l i c i t y  - i t  i s  important  f o r  buyers of recycled 

rubber  products  t o  keep good records  on what i s  be ing  purchased, t h e  

recyc led  conten t ,  etc. and pass  t h a t  information on t o  s o l i d  waste o f f i c i a l s ,  

l o c a l  government o f f i c i a l s  and o t h e r  i n t e r e s t e d  p a r t i e s  so t h a t  programs 

t o  buy recyc led  rubber products  can be improved. 

Obviously, t h i s  d i scuss ion  i s  only a b r i e f  overview of governmentts 

r o l e  in c r e a t i n g  markets f o r  rubber products  through procurement p r a c t i c e s .  

Government w i l l  need t o  examine o the r  products  where recyc led  rubber can 

be  used and purchase t h e  power generated through t h e  burning of tires f o r  

energy. There i s  no ques t ion ,  however, t h a t  government w i l l  cont inue t o  

__ 

p l a y  an important  r o l e  in c r e a t i n g  markets f o r  recycled tire products ,  



EIlVIBOIlIIlEllTflL PROTECTIOIl RGEIlCY 

Proposed 

Guideline for Federal Procurement for 

Rsphalt material Containing Ground 

Tire Rubber for Construction and 

Rehabilitation of Paved Surfaces 

Dsk RDP 68 t86-1326) 



EPB PBOCUBEmEIlT GUIDELIIlES 

1. Implements Section 6002 of Resource 
Conservation Recovwg Ect of 1976 [RCRR). 

2. Purpose and Scope : 

" ... if a Federal, State, or local procuring 
agenq uses appropriated Federal funds to 
purchase certain designated items, such 
items must be composed of the highest 
percentage of recovered materials 
practicable'. 

3. Guidelines : 

Flg Esh in Cement and Concrete 
(Implemeented). 

Paper and Paper Products. 

Esphal t-Rubber. 

_ .~~  

Dsk RDP 68 (86- 1326) 



6EIlEBBL BEIlUIBEmEIlTS 

1. Reasonable Levels of : 

E. Competition. 

B. Cost. 

C. Evailability. 

D. Technical Performance. 

2. Specifications. Cannot Descriminate Bgainst 
Becwmd materials. 

3. Purchase Price must Exceed $10.000. 

4. materials must be "Technicallg 
Eppropriate and Economicallg Feasible". 

Dslr RDP 68 (86-1326) 



"IECHIIICBLLY EPPBOPBIBTE EIID 

EconomIcuY FEBSIBLE n 

1. Rn RSTm or EBSHTO Specification must be 
Evailable for a Designated Bpplication. 

2. materials must meet Specifications. 

3. materials Ere Beasonablg flvailable Within 
a Reasonable Time. 

1. materials must be Bvailable at a 
Reasonable Price. 

5. E Satisfactmg Level of Competition must 
be maintained. 

Ddc RDP 68 (86-1326) 
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