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Lehigh

TECHNOLOGIES

A Michelin Group Company

What We Do

Lehigh receives its feedstock
from one of two sources -
recyclers or its Closed-Loop
customers

MORE THAN 300M TIRES
ARE DISCARDED EVERY
YEAR IN THE US AND
>1B WORLDWIDE

Consumer Rubber Asphalt

Construction Industrial Rubber

Closed{)

Tire recyclers collect the tires,

remove the metal and fiber and

process them into 1/4” and 1/2”
chips that are then sent to Lehigh.

Customers send their
post-industrial rubber to Lehigh to
be processed into micronized
rubber powder (MRP) and then sent
back to the customer where it is
incorporated into new products,
helping customers with their
CSR/Zero-waste goals.

Lehigh’s :
manufacturing process -
uses little water,
produces <56% waste,
and has a low
environmental impact.

Lehigh processes the
post-consumer tire and post-
industrial rubber material into a
sustainable raw material through

its patented cryogenic turbo mill.

PolyDyne"

PolyDyne’s™ micronized rubber
powder is easy to incorporate into
new tires and other rubber products
such as hoses, seals and gaskets

MicroDyne”

MicroDyne’s™ micronized particle
sizes are compatibled with multiple
polymers, and provide several
performance benefits.
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Features:
Metal & Fiber Free
Free-flowing
Uniform Morphology
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T why it Matters

Lehigh We waste billions each year by landfilling end-of-life tires
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A Michel

|||||||||||||||||||

8=

» About 50% of tires are 0“ » But reusing tires in
burned or landfilled '. o new green tires is
valuable

Developing new tfires with micronized rubber powder (MRP) is challenging

DEVELOPMENT MULTI-STEP PROCESS PERFORMANCE + SAFETY REGULATIONS
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But now MRP is a standard raw material in green fires

Rapid growth is taking
green tires to the

mainstream
-
- 359, SHARE
The average set of green tires
can save $200 g $70.6B

» Over 500 million
tires manufactured
to date

CONFIDENTIAL



T Lehigh + Michelin

Lehigh Michelin acquired Lehigh in 2017 as part of its commitment to a sustainable

TECHNOLOGIES

mobility future and the circular economy through its 4R Strategy.

@ REDUCE
R - Eco-design of tires that are lighter, more fuel efficient,
RENEW more durable and with long-lasting performances

- Eco-design of service offers (Michelin solutions)

We use eco-design materials from > Reduce CO2 emissions (MEF and logistics)
renewable resources > Minimize our manufacturing environmental
> Protect biodiversity and ecosystems footprint (MEF)

through sustainable exploitation of
natural resources

CIRCULAR }R)\
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RECYCLE Our tires are repairable, regroovable and
retreadable

Incorporate recycled materials into new tires > Collect all tires for recovery purposes

> Recover energy and materials from our manufacturing > Support recover of all end-of-life tires
waste and end-of-life tires

Together Lehigh + Michelin will build on their collective expertise in materials
to develop and use innovative technological solutions within the end-of-life
tire and rubber recycling economy.

CONFIDENTIAL



RAVS VATERIALS
Michelin is responsibly dewsloping

it natural rubbsr supply

ad other sustainable rnateriEly

kiaterials
recycling

T Commiited to Reducing Lifecycle Impact of Tires....
Lehigh

TECHNOLOGIES

A Michelin Group Company

AMANUFACTURING

Bdichelin ams to reduce its erwincrmmerital
footprirt by 50% betwesn Z005 B 2020,

TR
DS TRIBU TION

Edichelin applies mukiple
lerwsrs bo reduce its carbaon
footprint for transportirg
semi-finihed and firished
products.

USE REFRESEN TS SD0%0 OF
LFE CYOLE MMFPACTS

Michalin®s innowaticrs mean more

kilormeters ared higher performancs
wwith fewwer materials ad a smaller
RN TR RN TR TR NI carbon footprint.

END OF LIFE

KMichslin actively supports resource reccwery
and recycling systames with its stakehcldars
and industry partrers arcurd the world.

CONFIDENTIAL



Tire Recycling: Standard Practice

_M
Old Mixed
Technology Compounds
Third Party '

Tire Recycler

Miehigh

TECHNOLOGIES

5-10%
MRP
Tire Tread




For a 10 Million Unit PC Tire Production Plant
using 5-10% PolyDyne MRP....

....The Compound Savings is

Assumptions

PC Tire 265/70R16

total rubber in the tire

tread rubber per new tire

liters oil / kg rubber

Energy to mfg kg SBR

Energy to mfg kg MRP

CO2 / kg SBR

CO2/ kg MRP

Cost of Compound

---Ave cost of SBR Jan 08 - Apr 1=
---Ave cost of NR Jan 06 - Apr 13
Price of PD80

Price of PD140

PolyDyne loading
Landfill Cost

Tire Plant Assumptions
PC Tires per Year

Rubber in Tires

Tread Compound
PolyDyne Required in Tread

KWh
KWh

$/MT
$/MT
$/MT
$/MT
$/MT

%
$/MT

MT
MT
MT

$2.9 - $7.4 Million An

Model Calculations @ x % PD80

nually

CO2 Saved
Model Calculations @ x % PD140

Tread Compound Cost $ 111,375,000 g 111,375,000
PolyDyne Cost $ 1,856,250 3,712,500
Compound Cost Saved $ 3,712,500 7,425,000
Tires Saved From Landfill # 183,333 366,667
Oil Saved liters 12,831,848 25,663,695
Energy Saved KWh 41,077,891 82,155,782

4,826,250

9,652,500

Tread Compound Cost $ 111,375,000 111,375,000

PolyDyne Cost $ 2,681,250 5,362,500

Compound Cost Saved $ 2,887,500 5,775,000

Tires Saved From Landfill # 183,333 366,667

METRIC Oil Saved liters 12,831,848 25,663,695

10,000,000 Energy Saved KWh 41,077,891 82,155,782

102,041 CO2 Saved MT 4,826,250 9,652,500
37,415
1,871

l.TLehighr
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TOTAL inc 2011

						LEHIGH TECHNOLOGIES - PolyDyne Road to 100 million tires

						Updated 		8/8/11		 																																 

						Data		Size		wt lbs		Tread wt		SW wt																												PD Loading		Tread wt				SW wt

						PC Tire		265/70R16		25		7.3		2.5																												3.0%		0.219				0.075

						Truck Tire		11R24.5		120		45		22																												3%		1.35				0.66

						Retread		11R24.5				40		0																												6%		2.4				NA

						Farm Implement				100		20												 																		2.3%		0.45				NA

						Retread Calculation																																														 

						Vol (M Lbs)		2006		2007		2008		2009		2010		2011		2012		2013 APR		2011Q1		APR		MAY		JUN		2011Q2		2011Q3		2011Q4		2012Q1		2012Q2-AUG		2006-2012		2013YTD		2012TYD		2006-2013 YTD

						Bandag - All		434		4262		7105		7116		8910		8024		7700		1949		1934		672		672		672		2016		2226		1848		1946		3108		43,551		1,949		5,054		45,500

						Tires		180,833		1,775,833		2,960,417		2,965,000		3,712,500		3,343,333		3,208,333		812,083		805,833		280,000		280000		280000		840,000		927,500		770,000		810,833		1,295,000		18,146,250		812,083		2,105,833		18,958,333

						Oliver/Michelin		0		29		718		2342		2267		2500		2214		480		546		168		168		252		588		696		670		708		944		10,070		480		1,652		10,550

						Tires		- 0		12,083		299,167		975,833		944,583		1,041,667		922,500		200,000		227,500		70,000		70000		105000		245,000		290,000		279,167		295,000		393,333		4,195,833		200,000		688,333		4,395,833

						GY		0		0		0		0		40		1192		783		209		180		144		72		72		288		364		360		243		324		2,015		209		567		2,224

						Tires		- 0		- 0		- 0		- 0		16,667		496,667		326,250		87,083		75,000		60,000		30,000		30,000		120,000		151,667		150,000		101,250		135,000		839,583		87,083		236,250		926,667						 

						Marangoni		- 0		- 0		- 0		- 0		- 0		- 0		204		120																				204		120		- 0		324

						Tires		- 0		- 0		- 0		- 0		- 0		- 0		85,000		50,000																				85,000		50,000		- 0		135,000

						TOTAL		180,833		1,787,917		3,259,583		3,940,833		4,673,750		4,881,667		4,457,083		1,149,167		1,108,333		410,000		380,000		415,000		1,205,000		1,369,167		1,199,167		1,207,083		1,823,333		23,181,667		1,149,167		3,030,417		24,330,833

										1,968,750		5,228,333		9,169,167		13,842,917		18,724,583		23,181,667		24,330,833																				55,636

						Pass Car Calculation

						Vol (M Lbs)		2006		2007		2008		2009		2010		2011		2012		2013Q1		2011Q1		APR		MAY		JUN		2011Q2		2011Q3		2011Q4		2012Q1				2006-2012		2011YTD		2012TYD		2006-2012

						Cooper 80		0		628		1942		2261		3733		2482		2776		791		800		280		60		220		560		562		560		760		1021		13,822		791		1,781		14,613

						Cooper 140		0		7		425		530		853		160		0		0		120		40		0		0		40		0		0		0		0		1,975		- 0		- 0		1,975

						Tires		- 0		2,960,913		14,534,247		17,390,868		28,418,995		13,466,667		12,675,799		3,611,872		5,252,968		1,811,872		273,973		1,004,566		3,090,411		2,566,210		2,557,078		3,470,320		4,662,100		89,447,489		3,611,872		8,132,420		93,059,361

						Yokohama		44		154		304		593		780		694		589		69		139		139		35		69		243		139		173				1880		3,158		69		1,880		3,227

						Yokohama JPN		0		0		37		813		2142		3438		3160		1323		1441		333		222		250		805		582		610		1091		0		9,590		1,323		1,091		10,913

						Tires		200,913		703,196		1,557,078		6,420,091		13,342,466		18,867,580		17,118,721		6,356,164		7,214,612		2,155,251		1,173,516		1,456,621		4,785,388		3,292,237		3,575,342		4,981,735		8,584,475		58,210,046		6,356,164		13,566,210		64,566,210

						Bridgestone		0		0		0		740		853		920		2681		1320		160		80		120		40		240		320		200		560		1240		5,194		1,320		1,800		6,514

						Tires		- 0		- 0		- 0		1,628,000		1,876,600		2,024,000		5,898,200		2,904,000		352,000		176,000		264,000		88,000		528,000		704,000		440,000		1,232,000		2,728,000		11,426,800		2,904,000		3,960,000		14,330,800		 

						Denman/Apollo		2		0		0		120		0		120		0		0		0		0		0		40		40		0		80		0		0		242		- 0		- 0		242

						Tires		9,132		- 0		- 0		547,945		- 0		50,000				- 0		- 0		- 0						16,667		- 0		33,333		- 0		- 0		607,078		- 0		- 0		607,078		Variety - assumed PC weight

						Carlisle/Ceat		- 0		120		10		406		14		44		40		0		0		0		0		40		40		0		4		0		0		634		- 0		- 0		634		 

						Tires		- 0		547,945		45,662		1,853,881		63,927		200,913		182,648		- 0		- 0		- 0						182,648		- 0		18,265		- 0		- 0		2,894,977		- 0		- 0		2,894,977		Mower Tires - assumed PC weight

						TOTAL		210,046		4,212,055		16,136,986		27,840,785		43,701,988		34,609,160		35,875,369		12,872,037		12,819,580		4,143,123		1,711,489				8,420,466		6,562,447		6,605,753		9,684,055		15,974,575		162,586,389		12,872,037		25,658,630		175,458,426

								 		4,422,100		20,559,087		48,399,872		92,101,860		126,711,020		162,586,389		175,458,426		 		 		 				 										34,615		3,503				38,118

										6,390,850		25,787,420		57,569,039		105,944,777		145,435,603		185,768,056		199,789,259		1,600,000		 		- 0				533,333		- 0								185,768,056		14,021,203		28,689,047		199,789,259		 

						Data Validation

						Cooper validated using 5 pph or 2.3% per tire, though they use 3% as the number.  5pph equates to 2.3%, but used 2.9% in the calculation

						Bridgetone validated using 25lbs/1100 lbs batch wt or 2.2% per implement tire

						Bandag validated using 6-7% per retread

						Oliver validated using 5% per retread

						Assumptions

						First year of Lehigh sales is 2006

						The average life of a passenger tire is 4+ years

						The average life of a retread is 1-2 years (need to validate)

						Estimated Q1-2 2011 sales based on a combination of actual forecast and buying pattern.





Energy Calculations

						LEHIGH TECHNOLOGIES - PolyDyne Road to 100 million tires

						Updated 		5/22/13		 																																 

						Data		Size		wt lbs		Tread wt		SW wt																												PD Loading		Tread wt				SW wt

						PC Tire		265/70R16		25		7.3		2.5																												3.0%		0.219				0.075

						Truck Tire		11R24.5		120		45		22																												3%		1.35				0.66

						Retread		11R24.5				40		0																												6%		2.4				NA

						Farm Implement				100		20												 																		2.3%		0.45				NA

						Assumptions		ENGLISH		METRIC

						lbs rubber per tire		18		8.16		kg

						gallons oil / lb rubber		0.82		6.86		liters/kg

						Energy to mfg lb SBR		11		24		kWh/kg

						Energy to mfg lb MRP		1.021		2.042		kWh/kg

						CO2 / lb SBR		2.7

						CO2/ lb MRP		1.53

						Cost of Compound		$   1.00		Ave cost of SBR Jan 08 - Apr 13						$   1.34

						Price of PD80 		$   0.40		Ave cost of NR Jan 06 - Apr 13						$   1.11

						Landfill Cost ($/lb)		$   0.025

						Retread Calculation																																														TOTAL BRIDGESTONE GROUP INCLUDING BANDAG

						Vol (M Lbs)		2006		2007		2008		2009		2010		2011		2012		2013 APR		2011Q1		APR		MAY		JUN		2011Q2		2011Q3		2011Q4		2012Q1		2012Q2-AUG		2006-2012		2013YTD		2012TYD		2006-2013 YTD		 		SCORECARD ENG		SCORECARD MET		BFS TOTAL ENG		BFS TOTAL MET

						Bandag - All		434		4262		7105		7116		8910		8024		7700		1949		1934		672		672		672		2016		2226		1848		1946		3108		43,551		1,949		5,054		45,500		Bandag  - Volume lbs, MT		45,500,000		20,635		52,014,000		23,589

						Tires Used In		180,833		1,775,833		2,960,417		2,965,000		3,712,500		3,343,333		3,208,333		812,083		805,833		280,000		280000		280000		840,000		927,500		770,000		810,833		1,295,000		18,146,250		812,083		2,105,833		18,958,333		Tires Used In		18,958,333		18,958,333		33,289,133		33,289,133

				 		Tires Saved From Landfill		24,111		236,778		394,722		395,333		495,000		445,778		427,778		108,278																				2,527,778		108,278				2,636,056		Tires Saved From Landfill		2,636,056		2,636,056		2,997,944		2,997,944

				 		Oil Saved (Gallons)		355,880		3,494,840		5,826,100		5,835,120		7,306,200		6,579,680		6,314,000		1,598,180																				37,310,000		1,598,180				38,908,180		Oil Saved (Gallons)		38,908,180		147,072,920		44,249,660		167,263,715

						Energy Saved (KWh)		4,330,886		42,530,498		70,900,795		71,010,564		88,912,890		80,071,496		76,838,300		19,449,071																				454,044,500		19,449,071				473,493,571		Energy Saved (KWh)		473,493,571		473,493,571		538,496,777		538,496,777

						CO2 Saved (lbs)		507,780		4,986,540		8,312,850		8,325,720		10,424,700		9,388,080		9,009,000		2,280,330																				53,235,000		2,280,330				55,515,330		CO2 Saved (lbs)		55,515,330		25,177		63,136,710		28,633

						Compound Cost Saved		$   290,780		$   2,855,540		$   4,760,350		$   4,767,720		$   5,969,700		$   5,376,080		$   5,159,000		$   1,305,830																				30,485,000		1,305,830				$   31,790,830		Compound Cost Saved		$   31,790,830		31,790,830		35,829,510		35,829,510

						Lanfill Cost Avoidance		$   10,850		$   106,550		$   177,625		$   177,900		$   222,750		$   200,600		$   192,500		$   48,725																				1,137,500		48,725				$   1,186,225		Lanfill Cost Avoidance		$   1,186,225		1,186,225		1,186,225		1,186,225

						Oliver/Michelin		0		29		718		2342		2267		2500		2214		480		546		168		168		252		588		696		670		708		944		10,070		480		1,652		10,550

						Tires		- 0		12,083		299,167		975,833		944,583		1,041,667		922,500		200,000		227,500		70,000		70000		105000		245,000		290,000		279,167		295,000		393,333		4,195,833		200,000		688,333		4,395,833

						GY		0		0		0		0		40		1192		783		209		180		144		72		72		288		364		360		243		324		2,015		209		567		2,224

						Tires		- 0		- 0		- 0		- 0		16,667		496,667		326,250		87,083		75,000		60,000		30,000		30,000		120,000		151,667		150,000		101,250		135,000		839,583		87,083		236,250		926,667								 

						Marangoni		- 0		- 0		- 0		- 0		- 0		- 0		204		120																				204		120		- 0		324

						Tires		- 0		- 0		- 0		- 0		- 0		- 0		85,000		50,000																				85,000		50,000		- 0		135,000

						TOTAL		180,833		1,787,917		3,259,583		3,940,833		4,673,750		4,881,667		4,457,083		1,149,167		1,108,333		410,000		380,000		415,000		1,205,000		1,369,167		1,199,167		1,207,083		1,823,333		23,181,667		1,149,167		3,030,417		24,330,833

										1,968,750		5,228,333		9,169,167		13,842,917		18,724,583		23,181,667		24,330,833																				55,636

						Pass Car Calculation

						Vol (M Lbs)		2006		2007		2008		2009		2010		2011		2012		2013Q1		2011Q1		APR		MAY		JUN		2011Q2		2011Q3		2011Q4		2012Q1				2006-2012		2013YTD		2012TYD		2006-2012

						Cooper 80		0		628		1942		2261		3733		2482		2776		791		800		280		60		220		560		562		560		760		1021		13,822		791		1,781		14,613

						Cooper 140		0		7		425		530		853		160		0		0		120		40		0		0		40		0		0		0		0		1,975		- 0		- 0		1,975

						Tires		- 0		2,960,913		14,534,247		17,390,868		28,418,995		13,466,667		12,675,799		3,611,872		5,252,968		1,811,872		273,973		1,004,566		3,090,411		2,566,210		2,557,078		3,470,320		4,662,100		89,447,489		3,611,872		8,132,420		93,059,361

						Tires Saved From Landfill		- 0		35,278		131,500		155,056		254,778		146,778		154,222		43,944																				877,611		43,944				921,556

						Oil Saved (Gallons)		- 0		520,700		1,940,940		2,288,620		3,760,520		2,166,440		2,276,320		648,620																				12,953,540		648,620				13,602,160

						Energy Saved (KWh)		- 0		6,336,665		23,620,293		27,851,389		45,763,694		26,364,518		27,701,704		7,893,389																				157,638,263		7,893,389				165,531,652

						CO2 Saved (lbs)		- 0		742,950		2,769,390		3,265,470		5,365,620		3,091,140		3,247,920		925,470																				18,482,490		925,470				19,407,960

						Compound Cost Saved		$   - 0		$   381,000		$   1,420,200		$   1,674,600		$   2,751,600		$   1,585,200		$   1,665,600		$   474,600																				9,478,200		474,600				9,952,800

						Lanfill Cost Avoidance		$   - 0		$   15,875		$   59,175		$   69,775		$   114,650		$   66,050		$   69,400		$   19,775																				394,925		19,775				414,700

						Yokohama		44		154		304		593		780		694		589		69		139		139		35		69		243		139		173				1880		3,158		69		1,880		3,227

						Yokohama JPN		0		0		37		813		2142		3438		3160		1323		1441		333		222		250		805		582		610		1091		0		9,590		1,323		1,091		10,913

						Tires		200,913		703,196		1,557,078		6,420,091		13,342,466		18,867,580		17,118,721		6,356,164		7,214,612		2,155,251		1,173,516		1,456,621		4,785,388		3,292,237		3,575,342		4,981,735		8,584,475		58,210,046		6,356,164		13,566,210		64,566,210

						Bridgestone		0		0		0		740		853		920		2681		1320		160		80		120		40		240		320		200		560		1240		5,194		1,320		1,800		6,514				6,514,000		2,954

						Tires		- 0		- 0		- 0		1,628,000		1,876,600		2,024,000		5,898,200		2,904,000		352,000		176,000		264,000		88,000		528,000		704,000		440,000		1,232,000		2,728,000		11,426,800		2,904,000		3,960,000		14,330,800				14,330,800		14,330,800

						Tires Saved From Landfill		- 0		- 0		- 0		41,111		47,389		51,111		148,944		73,333																				288,556		73,333		- 0		361,889				361,889		361,889

						Oil Saved (Gallons)		- 0		- 0		- 0		606,800		699,460		754,400		2,198,420		1,082,400																				4,259,080		1,082,400		- 0		5,341,480				5,341,480		20,190,794

						Energy Saved (KWh)		- 0		- 0		- 0		7,384,460		8,512,087		9,180,680		26,753,699		13,172,280																				51,830,926		13,172,280		- 0		65,003,206				65,003,206		65,003,206

						CO2 Saved (lbs)		- 0		- 0		- 0		865,800		998,010		1,076,400		3,136,770		1,544,400																				6,076,980		1,544,400		- 0		7,621,380				7,621,380		3,456

						Compound Cost Saved		$   - 0		$   - 0		$   - 0		$   458,800		$   528,860		$   570,400		$   1,662,220		$   818,400																				3,220,280		818,400		- 0		4,038,680				$   4,038,680		4,038,680

						Lanfill Cost Avoidance		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0																				- 0		- 0				$   - 0				$   - 0		- 0

						Denman/Apollo		2		0		0		120		0		120		0		0		0		0		0		40		40		0		80		0		0		242		- 0		- 0		242				 		 

						Tires		9,132		- 0		- 0		547,945		- 0		50,000				- 0		- 0		- 0						16,667		- 0		33,333		- 0		- 0		607,078		- 0		- 0		607,078				Variety - assumed PC weight

						Carlisle/Ceat		- 0		120		10		406		14		44		40		0		0		0		0		40		40		0		4		0		0		634		- 0		- 0		634				 

						Tires		- 0		547,945		45,662		1,853,881		63,927		200,913		182,648		- 0		- 0		- 0						182,648		- 0		18,265		- 0		- 0		2,894,977		- 0		- 0		2,894,977				Mower Tires - assumed PC weight

						TOTAL		210,046		4,212,055		16,136,986		27,840,785		43,701,988		34,609,160		35,875,369		12,872,037		12,819,580		4,143,123		1,711,489				8,420,466		6,562,447		6,605,753		9,684,055		15,974,575		162,586,389		12,872,037		25,658,630		175,458,426

								 		4,422,100		20,559,087		48,399,872		92,101,860		126,711,020		162,586,389		175,458,426		 		 		 				 										34,615		3,503				38,118

										6,390,850		25,787,420		57,569,039		105,944,777		145,435,603		185,768,056		199,789,259		1,600,000		 		- 0				533,333		- 0								185,768,056		14,021,203		28,689,047		199,789,259				 

						Data Validation

						Cooper validated using 5 pph or 2.3% per tire, though they use 3% as the number.  5pph equates to 2.3%, but used 2.9% in the calculation

						Bridgetone validated using 25lbs/1100 lbs batch wt or 2.2% per implement tire

						Bandag validated using 6-7% per retread

						Oliver validated using 5% per retread

						Assumptions

						First year of Lehigh sales is 2006

						The average life of a passenger tire is 4+ years

						The average life of a retread is 1-2 years (need to validate)

						Estimated Q1-2 2011 sales based on a combination of actual forecast and buying pattern.



Oil Calculation*

Energy Calculation*

19 liters/2.77kg. of synthetic rubber 
= 6.86 liters/ kg

kg Purchased x 6.86 = liters of oil saved

kg bought  x 22 kWh = energy saved 

Synthetic rubber takes 24 kWh/kg of 
energy to produce; takes Lehigh 2.042 kWh 

24 kWh/kg – 2.042 kWh = ~22 kWh 

CO2 Emissions Calculation*

CO2 Emissions for  Lehigh Technologies is 1.53 kg/CO2/lb rubber sold 

2.7 kgCO2 (synthetic rubber) -1.53 kg/CO2 = 
1.17 kgCO2/lbs rubber  

2207MT x  1,000 x 1.17 = emissions saved



BASE Q

						LEHIGH TECHNOLOGIES - PolyDyne Road to 100 million tires

						Updated 		4/6/11		 												 

						Data		Size		wt lbs		Tread wt		SW wt								PD Loading		Tread wt		SW wt

						PC Tire		265/70R16		22.5		7.3		2.5								3.0%		0.219		0.075

						Truck Tire		11R24.5		120		45		22								3%		1.35		0.66

						Retread		11R24.5				45		0								6%		2.7		NA

						Farm Implement				100		30						 				2.3%		0.68		NA

						Retread Calculation																								 

						Vol (M Lbs)		2006		2007		2008		2009		2010		2011Q1		2011Q2		2010 TOTAL		2011 w/Q1		2011 w/Q2

						Bandag - All		434		4262		7105		7116		8910		1934		1934		27,827		29,761		31,695

						Tires		160,741		1,578,519		2,631,481		2,635,556		3,300,000		716296		716296		10,306,296		11,022,593		11,738,889

						Oliver		0		29		718		2342		2267		546		546		5,356		5,902		6,448

						Tires		- 0		10,741		265,926		867,407		839,630		202222		202222		1,983,704		2,185,926		2,388,148

						GY		0		0		0		0		40		180		432		40		220		652

						Tires		- 0		- 0		- 0		- 0		14,815		66,667		160,000		14,815		81,481		241,481						 

						TOTAL		160,741		1,589,259		2,897,407		3,502,963		4,139,630		918,519		918,519		12,290,000		13,208,519		14,127,037

																						33,223

						Pass Car Calculation

						Vol (M Lbs)		2006		2007		2008		2009		2010		2011Q1		2011Q2		TOTAL		TOTAL		TOTAL

						Cooper 80		0		628		1942		2261		3733		800		800		8,564		10,164		18,728

						Cooper 140		0		7		425		530		853		120		120		1,815		2,055		3,870

						Tires		- 0		2,960,913		14,534,247		17,390,868		28,418,995		5,252,968		5,252,968		63,305,023		68,557,991		73,810,959

						Yokohama		44		154		304		593		780		139		139		1,875		2,153		3,984

						Yokohama JPN		0		0		37		813		2142		1441		1441		2,992		5,874		8,866

						Tires		200,913		703,196		1,557,078		6,420,091		13,342,466		7,214,612		7,214,612		22,223,744		29,438,356		36,652,968

						Bridgestone		0		0		0		740		853		160		160		1,593		1,913		3,506

						Tires		- 0		- 0		- 0		1,085,333		1,251,067		234,667		234,667		2,336,400		2,571,067		2,805,733		 

						Denman		2		0		0		120								122		122		242

						Tires		9,132		- 0		- 0		547,945		- 0		- 0		- 0		557,078		557,078		557,078		Variety - assumed PC weight

						Carlisle		- 0		120		10		406		14		0		0		550		550		1,100		 

						Tires		- 0		547,945		45,662		1,853,881		63,927		- 0		- 0		2,511,416		2,511,416		2,511,416		Mower Tires - assumed PC weight

						TOTAL		200,913		3,664,110		16,091,324		25,444,237		43,012,528		12,702,247		12,702,247		88,413,112		101,115,359		113,817,605

								0%		0%		11%		58%		73%		91%		91%		17,511		22,831		40,296

										93,333		5,666,667		7,066,667		11,373,333		1,600,000		1,600,000		100,703,112		114,323,877		127,944,643		Assumes 140 goes into dffferent tires

						w/ 140 in both		361,654		5,160,036		13,322,065		21,880,534		35,778,824		12,020,765		12,020,765		76,503,112		88,523,877		100,544,643		Assumes 140 goes into the same tires

						CUMULATIVE BY YR				5,521,689		18,843,754		40,724,288		76,503,112		88,523,877		100,544,643		 				- 0

						Data Validation

						Cooper validated using 5 pph or 2.3% per tire, though they use 3% as the number.  5pph equates to 2.3%, but used 2.9% in the calculation

						Bridgetone validated using 25lbs/1100 lbs batch wt or 2.2% per implement tire

						Bandag validated using 6-7% per retread

						Oliver validated using 5% per retread

						Assumptions

						First year of Lehigh sales is 2006

						The average life of a passenger tire is 4+ years

						The average life of a retread is 1-2 years (need to validate)

						Estimated Q1-2 2011 sales based on a combination of actual forecast and buying pattern.





1B Tires

												1.35

												1.05																																 

				TOTAL				2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		 

				258		Edge		10.00		10.50		11.03		11.58		12.16		12.76		13.40		14.07		14.77		15.51		16.29		17.10		17.96		18.86		19.80		20.79		21.83		 		 

										21		32		43		55		68		81		95		110		126		142		159		177		196		216		237		258

				1,510		LT		- 0		- 0		- 0		- 0		- 0		- 0		0.36		5.10		13.20		21.90		35.80		50.00		67.50		91.13		123.02		166.08		224.20		302.67		408.61		551.62

																						5		19		41		76		126		194		285		408		574		798		1,101

				1,768





Bridgestone





														 		GREEN REPORT FIRST QUARTER 2013

														Bridgestone Estimated Environmental Contributions Made from Incorporating

														 		Lehigh Technologies Micronized Rubber Powder









						Helping Tire Companies Create The Greenest Tire Possible																		 						 

																								 

																														 		 		 

																										BRIDGESTONE/BANDAG VOLUME (MT)						 

																														PolyDyne		 

																										2013 APR				2,548		 		 

																										2006-2013		 		23,589		 

																																 

																																 



				COMPOUND REPLACED WITH POLYDYNE										23,589		(MT)								Savings Calculation

				SAVINGS BY USING POLYDYNE						(2006-13YTD)		 		$   35,829,510		($)								=		Average Compound Cost - Your PolyDyne Price

				LANDFILL AVOIDANCE COST						(2006-13YTD)				$   1,186,225		($)								*		Volume Purchased





										 		CUMULATIVE LANDFILL AVOIDANCE												Tire Calculation

										 		2006 - 2013 APR		2013YTD										 		kg  PolyDyne Purchased

												2,997,944		181,611		Tires Saved from Landfill								/8.16		kg of rubber per tire

																								=		Tire Equivalents



												OIL SAVED												Oil Calculation

												2006 - 2013 APR		2013YTD										 		19 liters / 2.77kg of synthetic rubber

												167,263,715		10,132,592		Liters of Oil Saved								*		kg PolyDyne Purchased

																								=		Liters of Oil Saved



												ENERGY SAVED												Energy Calculation

												2006 - 2013 APR		2013YTD		 								 		Synthetic Rubber 24kWh/kg of energy to produce

												538,496,777		32,621,351		KWh Energy Saved								-		PolyDyne MRP 2.04 kWh of energy to produce

																								=		~22kKWh Difference



												CO2 EMISSIONS SAVED												CO2 Emissions Calculation

												2006 - 2013 APR		2013YTD		 								2.7		kg CO2 synthetic rubber / kg PolyDyne

												28,633		1,735		CO2 Emissions Saved								1.53		kg/CO2 PolyDyne 

																								=1.17		kgCO2/ lb. rubber

				SOURCE REFERENCE

				-1		Ave Cost of SBR: $2.44/kg, JAN 2008 - APR 2013, Source: KeyBanc

				-2		Ave Cost of NR: $2.95/kg, JAN 2006 - APR 2013, Source: KeyBanc

				-3		Ave Compound Cost: $2.205/kg, Source: Estimated from Lehigh Base Formulation

				-4		Tire Calculation Data Source: RMA and ETRMA

				-5		Oil Calculation Data Source: RMA and ETRMA

				-6		Energy Calculation & CO2 Emissions Data Source:  Eco Invent database v2.2 (synthetic rubber)

				-7		Cost to Landfill Rubber Scrap: $55/MT Source: GA Environmental Dept.



BETTER ROLLING RESISTANCE



Tire Plant Savings ENG

						 A 10 Million PC Tire a Year Production Facility

						 				 

						PC Tire				265/70R16				 

						Truck Tire				11R24.5

						Retread				11R24.5

						Farm Implement

						Assumptions				 

						PC Tire 265/70R16		lbs		25.0				Results in Savings of $2.9 - $7.4 million

						total rubber in the tire		lbs		22.5

						tread rubber per new tire		lbs		8.25				Model Calculations @ x % PD80				5%		10%

						gallons oil / lb rubber				0.82				Tread Compound Cost		$		111,375,000		111,375,000

						Energy to mfg lb SBR		KWh		11.0				PolyDyne Cost		$		1,856,250		3,712,500

						Energy to mfg lb MRP		KWh		1.02				Compound Cost Saved		$		3,712,500		7,425,000

						CO2 / lb SBR				2.70				Tires Saved From Landfill		#		183,333		366,667

						CO2/ lb MRP				1.53				Oil Saved		gallons		3,382,500		6,765,000

						Cost of Compound		$/lb		1.35				Energy Saved		KWh		41,163,375		82,326,750

						---Ave cost of SBR Jan 08 - Apr 13		$/lb		1.34				CO2 Saved		lbs		4,826,250		9,652,500

						---Ave cost of NR Jan 06 - Apr 13		$/lb		1.11				Model Calculations @ x % PD140				5%		10%

						Price of PD80 		$/lb		0.45				Tread Compound Cost		$		111,375,000		111,375,000

						Price of PD140		$/lb		0.65				PolyDyne Cost		$		2,681,250		5,362,500

						PolyDyne loading		%		5%				Compound Cost Saved		$		2,887,500		5,775,000

						Landfill Cost		$/lb		0.03				Tires Saved From Landfill		#		183,333		366,667

						Tire Plant Assumptions				ENGLISH				Oil Saved		gallons		3,382,500		6,765,000

						PC Tires per Year		#		10,000,000				Energy Saved		KWh		41,163,375		82,326,750

						Rubber in Tires		lbs		225,000,000				CO2 Saved		lbs		4,826,250		9,652,500

						Tread Compound		lbs		82,500,000

						PolyDyne Required in Tread		lbs		4,125,000

						Model Calculations @ x % PD80				5%

						Tread Compound Cost		$		111,375,000

						PolyDyne Cost		$		1,856,250

						Compound Cost Saved		$		3,712,500

						Tires Saved From Landfill		#		183,333

						Oil Saved		Gallons		3,382,500

						Energy Saved		KWh		41,163,375

						CO2 Saved		lbs		4,826,250

						Model Calculations @ x % PD140				5%

						Tread Compound Cost		$		111,375,000

						PolyDyne Cost		$		2,681,250

						Compound Cost Saved		$		2,887,500

						Tires Saved From Landfill		#		183,333

						Oil Saved		Gallons		3,382,500

						Energy Saved		KWh		41,163,375

						CO2 Saved		lbs		4,826,250







Tire Plant Savings Metric

						 

						 				 

						PC Tire				265/70R16						 

						Truck Tire				11R24.5

						Retread				11R24.5

						Farm Implement

						Assumptions				 

						PC Tire 265/70R16		kg		11.34				 

						total rubber in the tire		kg		10.20

						tread rubber per new tire		kg		3.74				Model Calculations @ x % PD80				5%		10%

						liters oil / kg rubber				6.86				Tread Compound Cost		$		111,375,000		111,375,000

						Energy to mfg kg SBR		KWh		24.0				PolyDyne Cost		$		1,856,250		3,712,500

						Energy to mfg kg MRP		KWh		2.04				Compound Cost Saved		$		3,712,500		7,425,000

						CO2 / kg SBR				5.95				Tires Saved From Landfill		#		183,333		366,667

						CO2/ kg MRP				3.37				Oil Saved		liters		12,831,848		25,663,695

						Cost of Compound		$/MT		2977				Energy Saved		KWh		41,077,891		82,155,782

						---Ave cost of SBR Jan 08 - Apr 13		$/MT		2955				CO2 Saved		MT		4,826,250		9,652,500

						---Ave cost of NR Jan 06 - Apr 13		$/MT		2448				Model Calculations @ x % PD140				5%		10%

						Price of PD80 		$/MT		992				Tread Compound Cost		$		111,375,000		111,375,000

						Price of PD140		$/MT		1433				PolyDyne Cost		$		2,681,250		5,362,500

						PolyDyne loading		%		5%				Compound Cost Saved		$		2,887,500		5,775,000

						Landfill Cost		$/MT		66				Tires Saved From Landfill		#		183,333		366,667

						Tire Plant Assumptions				METRIC				Oil Saved		liters		12,831,848		25,663,695

						PC Tires per Year		#		10,000,000				Energy Saved		KWh		41,077,891		82,155,782

						Rubber in Tires		MT		102,041				CO2 Saved		MT		4,826,250		9,652,500

						Tread Compound		MT		37,415

						PolyDyne Required in Tread		MT		1,871

						Model Calculations @ x % PD80				5%

						Tread Compound Cost		$/MT		111,375,000

						PolyDyne Cost		$/MT		1,856,250

						Compound Cost Saved		$/MT		3,712,500

						Tires Saved From Landfill		#		183,333

						Oil Saved		liters		12,831,848

						Energy Saved		KWh		41,077,891

						CO2 Saved		lbs		4,826,250

						Model Calculations @ x % PD140				5%

						Tread Compound Cost		$		111,375,000

						PolyDyne Cost		$		2,681,250

						Compound Cost Saved		$		2,887,500

						Tires Saved From Landfill		#		183,333

						Oil Saved		Gallons		12,831,848

						Energy Saved		KWh		41,077,891

						CO2 Saved		lbs		4,826,250
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Tire Recycling: Future State
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Recycling of Rubber Composites -
Challenges

No design-for-recycling in consumer tires - Separation of
metal and fiber in tires, belts, hoses, gaskets, etc.

Rubbers are thermoset - can’t be melted like steel,
aluminum, and thermoplastics.

Devulcanization processes usually damage the polymer.

Increasingi(MRP content increases viscosity and reduces
green tack.

Performance depends on particle size.

The largest market is tire rubber - technically complex and
conservative.

Consumers want to buy products from green companies,
but they don’t want recycled rubber in their tires.

Product liability and complexity limits retreading of
consumer fires.

Industry perspective - “burning tires is recycling.”
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