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Senate Bill876 

Waste and Used Tires 


Porvose 

This report was prevt•rc::d jn nc;cqrdnnce with Senate Bill 876 (E~cuti a) (Stats. 1999, 
ch. 838, § 20), which ornended 1111,1 added numerous xections to the Puhlic Resources 
Code, including Sectlon 42889.3, which states: 

On or before January l of each year, the Deparr:ment of Troospom~ion 
Shall report to the Legislatute and the board on the use of wa~lC tlres In 
transponation and civil ~"'!incering projects during the p~viou~ rive 
ye.aJs. including. but ootlimited 10, the approximate number of lir1:1> 
used every year. and the ty~ and location. of these projocl1. 

background 

According to the Califomitt fntegmted Wnste Management Board (Board), in 2006, 
more thau 44 million used and waste tires were generated in me Stille. Of these tires. 
33 million were diverted fr<lm disposnl or stockpiles through recycling, reusing, 
retreading, and as tire-derived fuel. For tb~; approximate 11 million (ires 1bu1 did not 
have an established secondary usc. the expansion of lbe existing markets for was'IC 
tire usage such as Rubber Hot Mix A¥ph:tlt rRHMA)l. playground muts Clr other 
surfacing, civil engineering applications. ond ti~derived fuels willsssisl in 
addres.sing potential tire stoe.kplle 1S8ues and their associated cnvltOnmental impacts. 

Dt-partme~~t'sE ffortS 

The California Department of 1Tonsport:ntion (Department) has establi~ht:d 11 wu1ely 
ofuses for recycled conteuttlre products for ci vii engineering applicatlomJ ln 
transporta1ion projects. The Oepunmeml i.s conunined to helping reducl! the number 
ofwMte ti.res entering California's landfills by aggressively pursuing innovative uses 
fbr these tires. A I though RHMA is vi~wed by many as the main avenue tu :lid tn !lll!l 
effort. the Depwrment is additionally pursuing otber uses that car& potentially 
consume larger quantities of waste tires. "Shredded waste tires;· also knowu as '11~ 
Oe_rived Aggregate (TDA), CClll~11111e lt•rge quantities of tires when instnlled n:; 
lightwelghl f\11 material in lite Dcpatt.mcnt's engineering applications. The 
0epl)r1menr also uses wasce tires in other nsphnlt applicatioas and lhrou~h tht use of 
lonovodve products. 

1n1c t<rm•IMiher HOI Mill Asphllh (RHMI\1 ~nil fiOI Mi• -'~p!o~h (RMA) Sllperscde the Rubbtrltcd A.11hilll 
CflMfCJ\O (ltACI oDd upball ronm!tt (AC) h:rm> IlK'<! m pre>'IOIIJ npons. Th~ lUiM<\ alld U!ltA ltr~•u ~ro 
~onm1en1 wub tiCQI!llled industry ond ,laOCh!tnlo rrl~leoc6 on<J will now he tile ~xclusive term~ lll!r•l fnr Ihi• 
rcpnr1. 



The Department uses RHMA as an nllcmo.tivc: to Hm Mix Asphalt (HMA). RHMA 
is similar to HMAe:xcept that it .incorporates cru rnb rubber gene.rnted from waste 
tires. The Department has seen a St~h;ly incre11~ in projects using RHMA and 
anributes lhis ro the continual promotion of R.HM A. the development of the Asphalt 
Rubber Usage Guide, aod IO mnking RHMA lh~ ~lf'nll'gy of choke when evaluating 
fiexjble pavemern l,lltematives for the Depanmcni'$ projects. In 2008. 27.2 perceol 
of all flexible pavements, by weight, were cons~ruc1ed with RHMA. A complete list 
of the Department's RHMA project~ i5 included in Appendix I. To further enhance 
the Departmenrs ef(ott to redute wnsle dee stock plks rn thls country, the 
Department revised its proje.ct specification!; to limit lht! ~:rumb rubber used in the 
Department's RHMA projec\s to only mntcrinl prodtlced in !he United States from 
waste tires taken from vehicles owned !!Jid opc1ated ln the United States. lmponed 
crumb rubber is not allowed. 

The Department and lhe Board. thrOugh au mtC!tl'lgeucy agre~:ment, conducted 
research to look for oppon.unities tO brouden the u~e of RlfMA i11 the Department's 
projects, This research helped to conflrn1 U1c cost·cffectiveness of dle Department's 
slrategies for RHMA, confirmed the feasibility of te.eycling redaimed RHMA into 

Waste Tires Used in the Depal'trnent's Prqjcds 

Year 

Number-or 
Tires Used in 

RHMA 
J)rojecls1 

Number of 
Tires Us~d 

n.sTDF' 

Number of 
'l'irri U•i!d 
1v; 'fDA'·' 

Number of 
'.fir~s lJscd In 

Other 
Applications'· • 

Totals 

2005 2.387,356 140,600 190,7 14 2,1 !8,670 
2006 3,3.43,533 199,800 131,500 105,339 3.780,172 
2007 3,140,808 199,800 86,699 3.427.,30? 
2008 3.888,962 I !99,800 176.957 164.,858 4,430,577 
2009' 3,000,000 199.800 150.000 126.626 3.476.426 

Subtoral 15,760.659 939.800 458,457 674,236 17,833,152 

' OII.<Cd Pn po't!jects r1s1ed i" Appen.cf1K I Fl!rmula lUI ron-...r>~on olllHMII tonouge to'""""'" ot W>$1<lires 
<'<ln~d ii L n t'irts!RHMII metric lt>O 011 4., ll~sl tiS toniU I.MA 

J Actual qu~nlily lhroogh SQ..'Ond quarter 1s 2.273.-6.i7 urrs w1ltl •m tt<Ut!\1111!4 pr<l)~llan<It .I,U!J),IJOO lues 
•hroUSh l~c end cof Ihe calend.ar )'tar 

' 	 Dllrol on 11te Boord 's Qllffornia Waste Tire Geht.t:ntion. orvtr>IM. ~n<!. Olspowl Rcf>Ofts. winch <tBIC$11!:<• 
thr toUIJ number of tires used asTut Dcttl-cd fllrl (1'01'l lo cement ktlns ln CAlifornia lH~ lollow>c 10(}5­
7.4 millto. 1in:s. 2006 and '!007-7.'1 miUion tires IP•OJe<!lt'd). Tht.St VAlu.~J WCfll tllfon mllhlph~d by•he 
Dcpnnrncm's 1.9 pereenr shue of tli.: n11trltc1 in 11X~ 1.1 po11t'Gnl ~llnrt In 20116, Anti '2 7 ~roent ~hn"' >n 
2<lU1 (f'rojected) to determtllo t.hc oumbu <tf '"~ USt'~ As ·roF 

• 	i\m~unt represents TDA u,;od as llglitWcight Jill m<ll~flnl. II c~'(Wrtmcmal· ln>tnllotiDI~"'(>nllnut! 10 p~rForm 
ns 4olt!C ipAteJ . )lfll~int thllLthis is ii good enginccnng applicmino. llocn thiS Cllll he Dtlt)j:o4cd A~ o SIMdnt•d 
LOOt, i\CidlttNtnl pilot p<ojcets n~ being nggre~iYely pur.Suc<l. 

' 	 Other npf>llcUtlon>lna lud<,ohe u.se of w~te lire~ •••«.I in liSphalt- ruhhor lllftJe.r rn~l~o·tal I'll!' chip leAl 
~111Jc~t~ nod·to''"' produc1ion of ruhl\cr weed ablll•ment mnl, . 
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newly placed pavement, and <:Rtablishecl the. core elements for product deployment 
through ~ltltbw ide tr11ining and partnerships wirh industry. Funds were also used to 
dcvdop nn on-line RHMA training course for Department employees. 

The incr~:a~«< u~enf 1he RHMA comes With opportunities to test the limits of the 
product nnd placement. The successful installation of RHMA is dependent on many 
factors, with the most critical ones heing related to temperature. RHMA is produced 
at a higher temperature lhan HMA and must also be placed at a hotter temperature. 
The ambient atr temperature of the construction site at the time of material placement 
plays a k~y role in compncting the material for good durability. Forensics on three 
recent RHMA pavement fallw·es attributed those failures to installations oonciucted 
outside the accept~Jble ·temperature range. AII three projects were constructed in the 
fall season, during night work. where: n:mper:uures had dropped dramatically, 

The Depnrtmenl has also worked in partnership with the Board oa projects thaL 
promote the innovnd vc usc of shredded waste tires ill highway constr\lotion. ln 
2006, tht Dopattment pilOted the use ofTDA a.s backt111 material behind a retaining 
wtil! on Slllt~ Route 2 1 Sin River~ide County that consumed 131,500 waste tires. 
This pilolallowed the Dtpot'tmcnt to consll"Uct a fuiJ-scale, fully insll'Omented test 
installation or lightw~ightTOA. The Department continues to moni tor this 
installali(m for reduced n:cninin,g wall pressures. Verification of reduced pressures 
may allow for a sign,ficant reduction in the retaining Willi mass in future designs, 
ultimately r~uctng lht: costs for such ~tnu:ture$. More recently, l'DA was used in 
tlu~ Confusion Hill Realignment Project, which was des.ig.ned 10 bypass a significant 
landslide area on U.S_Highway 101 h\ Mandocino Count,y. Here, lightweigh£ fill 
material was sttatt:gieally plael!d over :1 eulv~rt. ~pproximately 90 feel below 1he 
roadway. TOA was $¢lcclcd for lhll; project due to its many good engineering 
charaetetisucs includ1ng hagh petmeabihty. low earth pressUres. and its durabihty. 
Stage l of the construction prujccl wus compl~ed in 2008 with l76,957 waste tires 
used as TDA. Stag.e.s 2 01.1d J will compJctcd Jater this year where approltimate!y 
150,000 more waste tires are ~pceted to he ttse.tL 

The Depanm.em con~lders TOA as tbe fli'St optlon whenever lightWeight fill is 
required for a project. To support I he Oc:pnr1mcnl'11 consideration of project-specific 
TDA uses, lhe Board has provided tltc Dcpanmcnt wltb acces~ (0 industry expen s to 
supplement educatiM to the Oepnrtrnent'~ teehnical staff on potential applications of 
TDA. 

ln addition to RHM/\ r.md 1'0/\, the use of tires as a fuel supplemenUn cement kilns 
and cogeneration facfl llie~ consttlUt ts a large market for the consumption of waste 
tires. For example, of the opproxim1~1e 44 mill ion waste tires generated in CaHfornia 
in 2006, approximately 7.4 mllllon were consumed ali Tlre Derived Fuel in vatious 

http:Depanm.em


cemem Jd Ips in Corifnrnill. These kilns produce cement u~w 11l t:t(llte ooncrete the 
Deparuncm uses in many of its construction projects. 

Other trnnsportntion applications thai incorporate wnste tires inC'Iude asphalt rubber 
binder matel'ial used in chip seals and rubber mats. Asphalt rubber cnip seal projects 
are used to c~rrett surfac:e deticiencies and to seal and protect the pavement against 
the int:ru$lon of surf nee water. The Department continues to monitor and evaluate the 
pilot instullation or t'tlbber mats underneath guardrails as a rnethod of vegetation 
control. This npplication has performed well in addressing lhc Dcpnnment's hisloric 
rnainte.mmct need to suppress fire risk thro11gh weed control. while reducing 
herbicide U$nge nnd tho exposureofmaintenance staff tn trnffio an<l chemicals. 

Although program funding limhations have restric-ted tbt! Departmenfs overall 
ability Lo meet the constnrctioo needs for both new highw11y con$1ruction and for the 
maincenance and rebabllltation ofthe existing facilitl.:s this yCllf, 1hc Oep!lflment's 
reoentfocus on RHMA and TOA as strate.gies of choice has allowed the Dcparlment 
to increasc jts percent u~:J.&e of waste tires. Appendix 2 ~ompnre.$ the various 
pavement l)lpi.:S (by weighI) constructed by the Depa.Ittnent each ycat and shows a 
decline fot an puvtm'lllllt in~tullations for 2009. Appendix 3 shows the i ncreasin~:: 
percem usngc of RHM1\ when compared to all flexible pnvemcnl stmtegies. 

Summury 

The Oepartmunt C(lntinue~ t~ help reduce the number of waste t ires onloting 
California's landJiUs. The Dep!ltlmeQt has pJOmoted the usc of RHMA us ll roadway 
pavement stralegy artd Is comulually looking for new and innovative uses of recycled 
waste tires. for tran~pOrtlltion projects. 

The Departmenfs use of RHMA JS largely d.ependent upon tbc avail®le funding in 
the State Highway 01'(rnl iou and Protection Program (S HOPP) rur p:wcm-ent 
projects. Wi t.h the cullellt state of the economy, the Department antic:tpales a 
significant reduction '" rundin,g for the construction of hlghway nlatntenanct :llld 
SHOPP projectS in the coming years dlal may result in a reduction in wnste tirt 
usage. Although the nwnber of waste tires used may be affected, tJ1c increasing 
percentage lrend of RtfMA versus HMA installed is expected tO continue on cou~c, 
as the Oepanmem will continue to use RHMA as the strategy of c:holcc when 
evaluating flexibl" pavt!ment designs. 

One final observation to note thaltherc ls a substantial investment of Stale anc.l 
Federal fuods on local roods, Some of these investments include the loc111 sbnrc. of 
the State Transporlat10n l rupt'Ov~nlen l Program congestion rcllef progra1T1!i. and gas 
tax revenue. Although the Ocpnrtmenl t'ltllnot accur.ttely quanlify the 1151.': orR fl M A 
on local roads. it is a pavement Jllfategy currently use.d by m.aoy local agunctts. 



The Deparunt.nl is dedicated to the stewardship of naruml resources and wfll 
~tlfltinue to too'k for oppcrrunitl~ fo( inmlvalire UEe5 of r~cy<:lc:d produCL'! in 
tmnsportatloo projects­
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Rubbet Hot Ml• A•phalt (RHMA) Project Llating 2005~ (through ~ond quarter only) 
Fonneriy Rubberized Asphalt Concret. (RAC) 
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Showing Usage Trends 
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