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This report was prepared in accordance7\'lith Senate 6i!J &7.6 (Escuria) (Stats. J q99·, cl\. '838., § 20), 
-.vhiC!t !l{rlend~ !lfl>! adde-d num~rous sections, to tJ'l~ . P!!l>Jic- Resoutces-Code, including .S'C~tio.n 
42889.3;, \v!lkn states: 

{J'n·or befqre jaJ:JUal'}! 1 pfet1t:h yelll'; th~ Departmen:t :ofTFtmsportatio~tsfta/1 reptmt lc flu; 
Leg~latute ana the b!Jatd'011 the use ofwas1e rit'e!i in.tt•ansportattorr and cl"il enginef!riTJg 
prclj~ct-s f[uring /he p~evi?Wsfiye·ye/Jrt inaluding, br.:t .notlimiteJi to, tiw appro~imrttlrmmJ/Jer 
ofiires ilii~d eV~<r,l'.War, rmdtfle-t)ipes t;~nd /o'e(ltf(ln ti/'i.hesrt project!.;. 

A;;cor!lfngto the: .California D~~rtment ofResourees Rer,yo!ing 1111d R:eco~ery (CalR~~;ycle). more 
(bfln 44 trtifiion used 1111d ·waste tires we~ ~nerat~d irtthe State.ln :2006·. Ofth,ese tires, 3l million 
wc:re diverted frilm di'sposal er~tockpiles· tlttough <ec.yclinll! reusing-, retreading';.and as,<tio:.-clerived 
fuel. Forihupproximate II million tires that Cticl nothave·an establiShed s'eetlndary us~, ihe 
<tXpanSil)!l oft!\¢, existing mark~ts .for waste tire usage suc{1.as Rubber Hot Mix A,sp.balt (RJ4MA.11, 
pl~y_gTollnd mats,pr otber ~ur(aclng, clviJ engineeri'ng app,lit:ations, and tire"d~n, •ved fu~ls wiU assist. 
i/t add¢&sin.g: pntential tire stockpile iS!llle&.and tbeit Msaeiate.d·environmental impacts\ 

The California Uep~ent t~fTrart~ptrrtati<m (Calttarts) has-6Sl:ablished a variety of uses· fe.r 
recyeled content tite; products for c;vil eng!needng appH~litiofls. i'n transp.>tlation projects. C'llltrf:UIS 
fs c.ommitted Ia helping reduce fhe uurnoer ofwast.e1iresentering Galif.crn!!!'dandfiils ~y 
aggr~ssi;ye.l;y,p'urs11in-g irinova,ti'v~. uses .for these tfr~s.. Altl'loughRtlMA is viewed by many lis the" 
ma.in avellu.e(o aid in tl'ii's:effort, Caltrans i's'~so1JlitSlling otliet uses tfl;at can potentially·censUOle 
lar~et quantities at'waste:tires. "S)tredd,ed waste tires-:' also knewnas Tire-Derived Aggregate 
('I'DA). conswne large·quantitles a{ tires wheninstalled as Jigbtweighl fill materinl in Gallrans 
.engin~ering_:a]plicatiClns. Caltrans also uses WJ!Ste tlre.s in Q.ther asp1ialt appJlc.jttions inlt1 ·ilin.oVAtlv~ 
.prodllcts. 

~!trans use.s RHMA .as·an altemat.iYe to Hot Mix. AsphaTt'(HMA). RHMA is .similar to HMA 
except !:hat itiJ<cor(!onlles·crumb rubber'h!ll:"'ested from wa5te'tires. Ca1trms-has seeq.a st~ad~ 
(r..creas~J"n RflMA use. Based orr pr9jects ~warcled in :ZO'LO, 30.fS pe~~nt <:>fall fle~l/)le pavements, 
bY weigllt w~re ~eslgn~~With t'\IP~erlze(l~pBalt A. signu1~1nctease inRHM~ psage is 
exp-:-cted in ·the•2011 .calen(jat year. Tbi·s.ellrt ~ lnttt_bUt,ed to lhree factors-. Firs.t, t11allagement h!lS. 
·cpntinued.to,promote the usage.of RHMA' throughout Calttans.by, emphasi2.ing.tl\eopolictes•, 
guidelines, '!nd procedures oh RIDvfA. SeoondJ savil)gs from 1ovter tlt<ltl.$<~cted consttueti9.1l 'bids

1Rub.b~r Hoi Mix A~halt (ltl!Mllij :a"nd !:lot Mlx.A~p~alr (HMA) supers~de 'tl{e.Ru'bl)erjzed .AsP.h~l(Cgr~ret~. (ItA-c) 
J{Jid ·~spltall t:Dnctete(AC)'tei'llls IJsecd Jtl prtvious !l;~tts, The RHMA .and ffivtA te·nn~ are-~oll~isren' Wil~·&l;~ep1((1 
iJiQustry·and;acadetnill-tefetJmces and will o'Pw bettie exli\usi've.ctmts•IJSM for till& (~rf 
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in the'2;().t0/2Q 11 :fis~al y'!lat, t;nabl¢ a(l.~itio)latpav,ing PrO:iects to be f\llrd~. Third; Olltnms 
t!J)p}en)eoted ~v~ mix asp!)alt (WMA) tecbuo.l.Q.gy !hat ~l(lws the a$phali trulterial ta be placed at 
(10C~Jer te!lll)eratutes·th.art that·ofH'MA. This trew tec.hnolq.gy als-o works for robber.ized .w.arm mi.'> 
asphalt (RtWM·A) used in.severalbuge projects awarded in 2011. A .complete list ofCaltt.ans' 
projects that iocQrpora1e waste ti'res i:s- i'ncfu(l.ed in Appendix 1. 

Wll~te T~res ~$ed in the Caltr.ms Projects 

Numbe•roC' .Numb~rof Numbe•· of Number or 
Tir~ Us.ed in Ti.res Used Tires lJsed Tires Used in 

\f~lit P;Wenteot asTD..if3 as iJ'Dt\ ''1 Other Total.s 
Fro}ects1 Aoolicattons•·~· 

'29'67 3-,140.,80'8 1·99,800 86,699' 3 427'307 ' ' taas 3,S'8.8,9gll !9!!;8'00 1:76.• 957 1~,85'8 4' ''-'0 571
' ' 2.009 1,610,106 3.85...000 109.6:37 142.5/J.? 4,241,490 

2JUO 4,147.,.433 385,000 2P4,5'4a 4,7.96..976 
lOll 7 ,OOO,OQ'Q"' 385,000 236128° . . ' 7,621,12.& 

Subtotll.l 21,787~0!; 1,554;6tl0 2tt6\594 ~94.,ns 24;523,2'78 

' Bi<>ed on pr6jectslisted in Appenc{i.x L fiJl'll)Ula fotcon.verslon 1>f RHJ'v[A. tonn~ge.ro, llUil\ber o'fWaste Um 
con.su.med js•Z.7L:tite.s!RHMA mel.rlc•ton or2:47 tirwRHMA US•ton: 

., Acrual quaJliiiY th,rougJI second ql(;)rter- is 5,390,336 tires With an estimate!I"Pf'3je.e~ion .Qf1,,0QO;OOOtire~.lhro~gh !Pe 
end ofthe tal.:ndilt Yent, 

" 	 Based on the 411> E$ion ofCaiReexcr~·s Wast<: Tir~ Recycling:M:anagement Program, the numberoftires v~i:l q$· 

Tire Derived Fuel (TOll}in cellleot kiins·jn •Caiifomia Wa$ pl(ljected fo)' ~007,ancl 2Q08 tl;l·b;. 7.4 millid!l !ir«;. 
Tlle:se val<1es_wore-then ltll•ltlplfed by me estimated ,Caltran-s2.7 perc~ntcsha~:e of~ment·usaJi'" in lhos¢ Jlea~. Bll.St<l 
fllJ me s" Edition ofCaiRe:oycl~'s Wl!Ste 'fire. R~c~oHng, Progralll, the •uumber. .Qftir~. use~ a$ TOii -in '2(\0:9; 2010 ·and. 
"'lOll ·(s.projected t<> be 7·miflion,tires, TltisartiOUtl~was tlrert.mYifiplied b;,< rhe estimated C11llr~~Uh!SJ'9 of<:<tttlent 
1•s~geof$.$%to det(!Jll'me the.l1umbe~ of'tires use~ &s-TOF. 

' AmounrrepreseotS TDA \ISeP as lig)itw~ightl!ll r«aterisl If ~~erlmemal instal!alion~.conti"ll~ \Q p~_rform. ss 
<>tt'li'eipate<!, ~f!!VI~,!: lhot't~'i~'is<l g~9d engiil~erjng ~pUeation, Ihen J!lis·c-an l:>elldopte~as asllln<!iltil tool 

" .Addilio!lal j)JtorpfOj~ct~ are b~ing aggressively pursued. 
5 Otfier ~pptlei!tio~~<oclude th.e use of'waSie tires. II~~\! ill a;phalt-wbbet bindetmat~rial for chip Geal •projec!ll and fo 

·fl)e pra!luqfot~of.rubber weeJ! ab;!'rem_enr rnats, 
·• Acru.alquantlfY' thtol!gh .~cO!ld qu~rter onlY. 

Tc, fi.utl1er ~nhance.Caltrans' ~!tort tt>•ted.uce·waste tire stock-piles in tl\is·couotry, Galtrans revised 
its pl'Ojpct.specifications to:Umit tlie cromb rubbe.r·nsed in Caltrans' pavement:project~ w·on!y 
matetlinl produced in the United Slates from \V'<!Stetires·(aken from ye}\icle;; t,wme~ ,an\i operaled )r. 
the U.niJe4 St!\tes, luiporte~ crumb nibber is not allowed. 

fn October '2009, Caltrans is~ued Pavement Policy BulJetin (PP6,09•02}) Quieter. Strategies-for 
Noise Sensitive Areas .. The goal of"thisoulletin is to prornpte qpietetr pavem!ll1IS' Sttategies that 
r'llaintalp..nois~. retl1tctio.n benefits withoW cpi!Jpwmising safety, ri~e q~Hty, or the:stistainab'ility o,t 
pavement.sUrfaces. RHMA ls. one ofthe •ipprowd q~!e~fpavement strate.gies e~tabli@ted through 
resear¢1:1 <la.ta tQltt.eted thrcoug_hout the state·and nati'onally. This poli'cy will incre~eihe: use of 
RHMA in t\Pis.e· sensiti:ve areas and comribnle to Cattr;ms overall waste 'tire usage totals-, 
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ThtougJt.an toter.a,&encyagreemen~, Callrans and Ca!Recycle·conduoted research to seek 
QppQrtunities tl'l ·expand ihe use of!U!MA in Cal trans proj<Jcts.. Thr;; res~arcili hd'ped. (<t conftrm the 
cost-effecl);vene~ ofl:dalttans ·~r[.lteg,ie$, f"or R.ffi;:tA, confirmed the (essibiiity ofreo.)'cling reclaimed 
IUiMA Into ne\v1y, p]~ei:J pov-e:ment,.and :esrabli~hed the core eb:mentsfof predupt.deployllient 
through statewi,de training ana partnership~ whh industry. Funds ~re,also used to develop ~n on
line RHMA training,~e>urse fo1 C-altrans emplo_yll'i;~. 

The-incte~ed useofRHM'Acomes \v)th {lpportariiti<ts te test the frmita of1he product and 
plae~ment. The s.uccessful installatroa·ofRHMA is. 4~pe!')deot on many· factors, with the. most 
critical OMS' being .related to lemperatute'. RHMA is ,prnduc~d at a nigher temperature. than m.!l'\ 
and must ,a.ls<! ~ gll!(;ed a:t.h.otter temp.exatures d'uti'ng cons!IU~<tion. The:;pnl\lent. air temperatw:e of 
the ~onSII'\ICti'QI) ·iite at 'the time of m3:teria! placement playsa key tole· irr 'tb~ .aliifity to ·~pact the 
ma~eriiU for good dl!rabili:ty. Forensics.on fhte,:e -recer~t Ri-JM:.\ pavement faillltCS> attributed those 
failures to installations ,conducted •outside th~accep~1!11e temperature range. All three projects were 
construcled inihe fall season, duJillg night wo'rk, 'Where iem}Tt}t'atures:ha(J ~topped' 'dram{\ti~;.all¥, 

In20J'O, C:alttarts he.gan u.si.n;~ RWMA. RWMA Is ;pre[tated..a1 low~ temperat11res than RHMAand 
allows for a largel'al:llbient teinperatllre tange:d:llring place01ents. This temperature difference->tlw 
allows for loQger haul distances fr.om tl'te a:;phattplant1o1he project (QcatiQn, inct~asing the 
.opportllrtities fe!rthi'~}!avent.en~ str:ategyt9 lYe u~ed', 

Caltt,ans txrnslders l'DA :as the flrst ·option wtreuever Jig!ttwefglit .flU is required for a project ·To 
sqppol:t Caltran5:' cpnsidetation ofprofect-s:pecill'c TD.A uses, QIIRecycle h'llS provided Cnltr{lns 
with$cess. to. industryeN.p~rts· te supplement .e.iJ!loation to ./;!ll.trarlst te~hniC{II :$14'(f to pr.omoie the 
innovativ.e-use.Qfsl'utgqe~'W~~te. tire~ ·in l1igbway·c;ortstruc.tion. 

Most rec.entln TDA was used in the: Confusion Hill Reali$1ll!letlt Froj'eiCt, wllich·was·.designed tQ 

byp-ass a-!lignificant landslide. area on IJ.S. Higbway 1 0 I in M¢1!P.Qcino 'CoWl~'. Here, lf,!ihtwe~ht 
l!ll"ntateria(' W<IS'$1lat:egic:illy p'Jac~d· o.vet~ 91ilvert, a.Ppro:«im$ite)y 9() f¢~tbe1ow the roadway. 
TDA, w4s s~lecte9 fat iltl$proje¢'1 d\ie to its many good engineering cha;ac(eristics ioeluding 
durooiri~y, hig,llpemteablii.t}\ ana low ¢arth pressures. Srage 1 ofthe eons1rue~ion project was 
ctHtlpleted,in 21108 an!i St<}ges 2 and 3 were completed io 200~. A total of286;S94 tyas.te tir~ were. 
lJsed on 11\is project. This wZ~S the· first independent projettwJ'ier~{Jaltra'ns did 11.orrely Ol\ 
CalR:;cycle to 'furnisl~or .cJ~Iiver t!'te TElA. to t!'lejol;lslt\!. The llm:ited.n\lllibel ot:'Tii>A.:spppiim 
close to the ,project site· as well .a5 a limi}ed number ofpro)»tly equippe'd t..ntcks to~diver tbe. 'IPA1 
.made it diffie.ull: to tecerve th.e mate.rial in. a timely· manner. Ana1b'er issue was inCQOSistenl 
aggregate s1ze, with much tl1at wa-s deliver(:d found to 'be larger titan antiei~~tted, This1Te4Uired 
<!ilditl()nal TP~ to be pl'alled to.a~unt .t'o'r ~ettlement and dc;:f!e-clion ofthe T.DA on~~ 1f WIIS 
cQJt)p~tegin p)ac.e, Atdlough, thesewere·viewed ilf!'.telatively minor issu~s. they have·bentrot,ed 
and V<iil tie·snared for flnure proj~~ts. 

.Qaltrans will contin\Je to :reseJI'rch"retaining walls bum wlth TDA. U$ed.as backfill material. The 
results tro:rt1 'the resear~h \'Vill glv~: paramete.rs for lJSi,: io ~~is!'lli¢ design. These· results.mayallow 
for a.sign1l1cant retluctton in tl'!e:i:etaintl'lg'\l(aii n111ss fn futlire-de(tgos, ultimately reducing th~ cost~ 
lb( s.uch structures. 
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Jn a.ddition to RHMA and 'IDA, tire useoftires 4S a fue:J.supplement in cement kilnutld 
·C>lJi:eneration fac'ifities co'nshitutes a large mmket for the· c:Qns.utrtP.tiOl1 ofwa·$te tir~s. Based911 t~e 
Fl\re-Year Plart f{>r the Waste Tit~Retygling ManagementJ'tO'gtl\Ji\ ~th 139ition, oft!te·a}lproliimfjte 
44 tnilHo!\ wt~st~: tlres'!lehetated in C>lll(ornia in 2006, appt:CJXifll]l.leiy 7 roiliioit w~re consum.ed as 
Tire:G'eclved Puel in vatieus cem.el)t kilns ill Califun\ia. 'J.'hese kilns prpduce.cement I.Jsed lo 'create 
conctete Galtrans US'es In many dfits construction prqjecls. 

Other!r!lllfiP.Qrtl!!i¢1\ i(J)Rilcations th;it ilii<Oq5ot,ate waste ti:reg L11clude .asphalt rub~ibinder .mater\;11 
\lsed i'n r,:litp seals 110d ruliber-mats Asphslt-ml)bet chi(:? s.eal pmjecr.s•are.used to correc1 surface: 
deficiencies: and to seal and pro~clthe· p11vement agaiast :the intrusion o.fsurfuce water, Ci!ltl'l\OS 
'Nill ®ntinue 'fhe inst~lation ofwhhe-r mats un~rrteatli glW'dt'llils as a,metftOA ofvegt{tttti.Pn 
~omtof.. This-~_p.p)i<;atign has perf9rm¢ w~Jl in ilildres~!~g, cdltrans' hlstoricmajntenahce n~{j t;:. 
.suppressdi're rtsk tl!io\Jgh ;vee(! centro\, while redl(cin,g h~t>icide USJlge1illtllhe exptlsure of 
malntenat~ee staffto traffic and chemicals. 

Al\hPllgh progyam funtling.confinually·fluct:uat¢s·, Calt(ilJ;I's' te'Cent fo'eu&on RHM.'\ <o1nd TDA CIS 
stJ:;lt~gJ~s of'ch9ice h!l~allp,ve\1 Chltr~s tp increase il$ J:)ett4tlt us~e. ofwa,ste: tires. Tbe:r~nt 
experience. of loV\iet'fhim expected coiJ,st'ru()tlon b)~ aiso lfll()wed (or·more prpjects to be:funded. 
Appendix 2 compares. the: val'(ous pavemennypes {by w~ight) ccnstructed by Gilltrans each year, 
Apj>erulix 3 shmYS;}he incter.sing:percent usage of R!HMA when comparedf.o all ~exi'bl~ pavem~td 
strateties. 

Caltrarts has promoted the use-ofRHMAas a tQadwfiY pavement $tr~tegy, ;lnd will continlle to nse 
RHMA a!r tlte: strategy ofclioice. wbeii ev~!uatfng 'flexib.le pavement designs: The inereasl11g 
percentage u~e of RHMA versus :HMA is expect:ed. to cpntinue on a positive trend. As CaUrans 
bt<lps, tp reduce llre numbi'n'of waste tires·enteritJ:g.into Calitomia'.s lanilfiUs and.stockpiles throogh 
tli.e means described in this report, eattr.ms.will continue to loo~ fot new !llld innovative·\]ses of 
t!lCYI!lc;d'waste tir!;S fpr·tr~sporttttion prpje~;ts. 

Caltrans' .use-ofRHMA is largel)' rlependem upoa th;:,available funding in the State· Highway 
Operation 'Vtd Ftotec!ion Program '(SHOPP) for pavement projecls, \\!here maintenancA prQjed 
oee.lscontinue w~ceed the f\mding avai'lable, However, the l in1ited' work. in the CQnsttucfiOJI 
indystzy has r!}sult~'d .tn more competillon. 16w~r bids, and ~wrtatlon project savings-that 
allawed.tn.ote projects to he funded. 

One firuil' observatioo-IO"noteis '1hat1llert; is a·sutrstantial investmenUtfState aod t'ederal fUnds or" 
loca11'9a4s. Some ofthcse investm.ents i'nclude tJie.Jogai share.Qf'!he' State Trati.sponiir:ion 
Improvement Program congestion reli'efp rognuns, 4llll gas tax rev~nue. .Aitb®gh Caltran;; cannot 
aceurately quantity the use·of RHMA ·On local toad~,. it is ~ pavement strategy cttrren.tly used by 
many local agS)ncies, 

{;;alQ'ans is de'di~te\1 to the stew&dShip.ofnatural resources ';ind will' ~;onrlnt!,e:to io~ for. 
.opportpoities fist irutovative-~~s ofr{lcyded prl!ducts:in ltansFQJ:t!i\iop: projects. 
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