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EX:ECiJTIVE S·t!Ml\'1>\R\' 

ll'llroduction. 

C<.\liWmia Stree~s aM fiigh:wuy Code.s secti011 15·7ALreqllhf~ the <2:tlif0'rnia D!:partment of 
'f,ra.nwPttatJ\;n (C'4.l(r;ans]1o annually t~port ro .tbe bildget comrr!itte~:.; ofeach hpyse of (h_e 
Legislaturewith!teg!lfd to tlle:issuartce ofClean Renewable E)letgy Bqt1,tls (CR'EB.r.) for 
fioanGiog thoacqllisitioo ·and 1ns!Aibnion ofpho.tovolt-.!ldsoiar) energy sys~e.tus turtil:maturit'i of 
tht:: bpncts. 

Thc.CREBs Repon 1ncludes the.sJatus ofea.c" facility on wfilct\ Calnans ~as lris'talled 
photovolt.aicenergy·~ystems •liS p!ur of the· CREBs Pt0gram.;, an accountin.s of the ctlsts for ·each 
photo.voltai.c l:lnergy system installed or acq~iired by the Department~ a descniption of the: ~nergy 
~allings·Caltra!ls bas ach!eved by a,cquirfug or itts!alling a phot(;}VOltail.!·e»eJgy -sy~tem; .and a 
i-eview anCI -analysis of the ex;pected' .lo~tsa,lil)gs .at r~e rhru;! o:f'is~uunce ,of tbe,boods 'Vers.us 
l\Eiual annuals<JVings. 

Background 

Tlit 'CREBs Pror,rarn was autb(Jrized as part of tlle:Tax lnceml.ves Act of )995, whiclt wus 
passed by rhe Wnlted S~s·Congress· ro eoeoul'age ·en~rgy com:ervarion, .to develop energ5" 
frlfrast11JCtl!re 31\d iflJJ~<~se domestic energy production and the·use ofalternarfve energy sQmce~, 

Ttie C~EiJ~ Program is adniinister'edb.y rhe Ul\ited Stares lntetrtal Revenue Servic;:~ (JR$). 
CREB$·are a form of tax Cl'edit bonds.in which intl!l\%1 oo the b(lrt~ 1s pal(:! !11 the furm o.ftax 
cred1ts by the Unhed States gov.etnment The proceea.s fur the it<$\:laoeeof the CREBs are 

·~Va:ilabte to f!mlttt:e renewable. energ-y and cle>m·cual facili'tid' pr~ieets, 

On Novemtrer 13, 2006, the IRS .app.roveil 9:3' CREBs appUcations.submlued by (he De'pnnmem, 
with u totul value of$4:S,6 mHiion. Ctt.ltrans -subsetjll'tlhtly lll'irlared c!ffol't' to· r;e-eva::Ittat~ and 
approve fa~dilies for soundness 0flh.e concept and adjusted the· scepe a~· oecessltry at each 
f-;~~il ity. l1le re>evahiation triJeFia ~nsistedM tbe ilge lllld ~onditi'on Gf the I'QOf Md desigm 'tbe 

'Jo.ng-r~rm 'buil'ding.ret~ritlon; $lructuJlil tntegl'i.ty; Mit"' cosr~b~;nefit<~naly~rs. Tl\r0\fgl1 tfris 
prolleS$, the n'\imberof ph.otovoJtai'c projectsVi.ns.tecluted to/0, W·illi.eOIIS.trllCUO!l 3lld 
i'nstall<~tion cmsls estimated lit $19.~.million. 

A Brmc of AJlleric.l Bil!ld. sale fi.,r tapilal outlay costs wa~ .obli'g;iled for a tolul @f ~20 milt ion, 
p!u&.i:otere$( ( 1.4S% r<tte) of.52,2olll!ion. 

http:tntegl'i.ty
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Over-view 

Callrilnt: 'i& inst.~ll iJ~g-photovoll!lic eo·ergy·sy~term; on 10 building, slle.S 1htoughollt th~ s.tatc·under. 
the CREBs Pn;>grarii.. The goa:lls IQ g~;Aerate ~lVet 2.4 megawatts (lY!W) ofCt,ergy ($ee 
Appendix, EJ$1liblt J ). The ph,otovoltak panels h;tve lf life ·eX:pect3nl;:}l of nt!east 25 yea~, TJ}e 
io-stallatl'On of the photoveltai't\ en.et'gy systems will help C.altr~s· meet energy (!(!n~en?atlon goals 
outliliM in F\.ll'roer Governor Arnold Si:hwar,zenegger'$ Ex-ec.tnive Order (E0) S,z0-04 dated 
~.c:ember 14.2004. This or,<!et ta~g,.ets a. 2IYJ1er~~J!t re4tg::lion in grid-based ~oergy s~wing_s i'or 
state-owned building~ by 201<5. 

A listing ofQal trans' 70'Photavol t<1i'c installation pl'o;ieccs at va1•lmrs transportation faciilties, as 
well as th.e inslall.atii;in dal~$ (~eAppendix, Exhibit l). The breaktlawn ~fthe iJls.t.al!at'ian nf 
pll6tOV.olroic e,nel"g,lt' .~Y,Stenr.s 'by fl!ci)j()• type is (iisp\lJ.jc.:d bel9'w. 

hcilityType Nunlbe.r of Projects 

Maintenl!.llte: Faci iW.es 

EqUipment.Sllo(Ys 

S11fety Roadside Rest Ar<:as. 

Office· Bti:ild!ngs 

Materials Lali.QrAtories 

T1•anspo.r!atlort. Mana.g'ement Center:; 

Toll Bridge Fadlitles 

Truck ~pection Fac'ililies 

TOTAJ.. 

46 

f). 

3 

4 
2 

2. 

2 

70 

Status ofProieds 

The fu:umchu ~uccess of C~EBs was. bused on o; 15~year oc l'6-year bond t;:;rm... Due lo 
tl.tw:t'llation~ hJ' ttre .UnitedS tales Deparllnenr ofTreasucy bond rate in Fisc>tl Year 2008-09, 1he 
·Still) 9.ftti~ CRI:B~ wuf. deliiy(.!d'ft'qrn Decembe'r"t008 to Jl!M 2Q0.9.wlrt;JJ tM~c10d term.ros£ to 
.15 yearn. T.bfs e.allsel\1 c::';ttl(rans-ta revl~e t!le~ri.gi{lf.II I)QilSirt'ctioQ ~·che~\lle to ~fles;t the 
compJed'en·of 35 pbnrovoltaie. proj¢cts b}' June 20J 0• l)l)d the re)llainlng projecJs tiy 
December 2.1)'10, Th.ere <lfe o.therfaetors that have·caused delays in the nti~al de1iver.Jl sehe<lule 
of lire CREB.!i pl'Qfects by an 11ddhional ! 3 mo.nJh~, The major facws impae,ting \he dell very o'f 
the CREB.s projeci.S are as follow,;: 

..... 

http:de1iver.Jl
http:t!le~ri.gi{lf.II
http:Renewah.Je
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• 	 Fluctuaiions in the United States Depawnent of T11:asury bond rate and term required 
waiting for favor~ble terms to sell bond.~ 

• 	 St~tte-mandated furloughs reduced staff time by almo~t 15 percent to work on the design, 
cqntract·, and project mao:tgement of the CREBs pro,ject$ 

• 	 ls~ue~ !ll\SOciated with encouraging small businesses to contract with the State of 

Cali fornia 


• 	 Unforeseen and unplanned environmental requirements 
• 	 SUb$timtion of eight new sites when the original si tes were detennined in the design 

pha.~ to not be viable 
• 	 Delay in execution ofcontract$ due to the state budget impasse 
• 	 Nationwide .<;hortage of photo voltaic equipment. 

A summary chart of the status of the installatiort of the phptovoltaic energy system~ is dlsplnyed 
below. As of January 2011, a total of 29 of the 70projects was complete and generating 
electricity. lt i ~ anticipated that a total of 59 of the 70 projects will be completed by 
December 20 II . and the remai ning projects will be completed in January 20 12. 

Status of the lnGtall:lflon oftbe Phot~\'ollllicSystems 
tAs oiJ:tnn:tl)' ~011) 

BUDGET 

Original Cost Benefit Analysis 

Cai.ttans el(amined the cost effecti veness and viability of eac.h project. Financial factors that 
were considered for each project inc luded energy consumption and the average cost of the 
util ity-provided electricity for the facility. This data was compared witt\ industry uverages for 
the cmt to install roof-mounted photovoltaic energy systems for the required kilowatts of 
electricity ut each facility. As a result. Cultrans estimated a utility savi11gs of approxi mately 
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$24.'7 .million ower :1S yea~ witt\ a bo(lcf <;lel;lt serytc;e payment cf$22.'2; million (see. ~ppendix, 
Exhibit 2}. 

Revised Cost Benefit Amdfsts 

B,ec-att~ the site' zenert~tlng powerj'Clst.n:-cently becrune opet~tional, sufHcien( data of tire ao'tual 
energy generated to .accutateh~ cak!ihlte, tbe.llflnual avoideil cosr of energy is. not av.aih¥.ble·.al thi» 
rime. Therefore'. tbe revised costr benefit a~~alysls was. preparell utiii'Zi"g;a. projection o.f the 
.energyto be generated ill order l£l estimate the auooaf av:oided cest·of energy, 

lli the·rev')sed coS:rbertetit analy~is-, tht arfnual avoii!ed cQst of en~(:gy· w~s changed to reflect the 
guiUelines and a~sumptkns ptesented Ky 'the Q.lifonlia Rnergy Cillnlnisslon ln ihe photovoltaic 
installation guidelines·title<:l. "A Guide to .Photovalta.it ·System Desigrt <irtd fnstA!latiof1,:; dntM 
Ju(re 4091, fn atldi'tion. CaltrllJlS.elected to.des'igl1, bid, and manage a CREB.~> project, which wlis 
inmum'erlllll 1n reducit~ tfrel;)Qnd d!'!bt by apprw.iiltately $6 m'iUion to $1'4 ntilli<in· €;>1J.mn$' 
p,er.soonel cosJ :to §up~oi't Jhe:CREB.s Progtam i~ pr6je<#l:! to be approximately $4 million, ~'8 a 
result, Cllltrans estJrnates a utility .~av1ngs ·vf approximately $11 .2 miiJiorr trv~rthe .15 yearS wlth 
a b.onCI deb1 of $ 1~.6 million (.!iee Appendix, E~h1llit 3). 

Comparison ortheQrig.inal CostBeru!tlt Analysis and the Re-vised Cost .Benefit Analysis 

Due:to Caltrans' limited knn.wledgeof phetovoltait:.¢ne!gysyste;ms, the·ori'ginal cos~ benefit. 
analysis did Ill)I a~t:ount for <~.II fac10~s 1hat affi!Ct the·QUtpt1t ofapl1otovo1taic. energy ~ystemMd 
economic .~nefit~ Linder v!iriai;!le 'i"eath'er ·~on!li.tiQtls over time. !3t{!!1Use tlJe. htteMity of light on 
u utfao.e vari~ tllt'O.ughaut :a day·,as well :19 day to day, the actual O'li!Jl!lt of a pht)tovol'taic 
energy system can va~y substantially. 'Th.el'jtlore, to obraln-a more ooa:lh.liC'E!Jt'(lft:tat.ioil pf tile 
overall £ystem oulpul and ec.onomic benefit~, callwlat!ons wereca:djusted in tbe revised:.cost 
benefir-aoal,ysrs utfli?;ing,t4e.gu[delines pmvide.db.y t!re Cahfomill Energy COmmission 
(Commission), I.Vllid.l consider F.actQI'!\ wc)l as se<ill'P<lrd test conditions, dit1 ~nd 4.ns!, 
temper.ature, aM sun angle jlnd buildingolie!ltat!on. 

The Qrigjrral Cost Benefit Analysis Annual Avoided CQst 12iilcuilitil:>n was based on an a¥e.roge 0f 
eight hours.of sunlight eaeltday; FoJ.IoWlng tt!e"guideJiqes,•>f the.Commission re}'Qrt, the 
average 1ime:Qfsilnligl')teach dl\.)1 W'i$.revi:i~~ to ilyprqximi!tely Fiv.e.Jiours.eac)'l d:ay, 

:raking into acco:untthe:various factOI'S that the Commisslon has idel).tifi.,P as affel:!tirtg thl! output 
bf ~ pli(lll}v~ltaic.: energy system and the delay~ in the or-iginal CREBs project deli"ery schedule, 
the follow.ipg asstunption$ idenlifl~d in the origln'lll cost benefit anal ys\s llave changed'' 

• 	 llbe \Olaf annual a.voidtltl cost.differential cbartged fro~m $44.? million to '$ 11 .'2 miJiion. 
Meu !5,yeal"[reriotl 

• 	 Ti\e bond debt ·s¢rvic;e of·$n.Z tuillion was redOo{d to .$'1,$'.6 mi!llon 
• 	 !t >'tiill take al! additi'onal .e1gltl ~ear\ l(),fum! tile l:rond debt.serviceandcost associated 

111!to the ,pllotovoJta.ic:syste.1'J\$ ('14 ye~.~rt> rev'ised 19 12.y~11rs), 

4 

http:pllotovoJta.ic
http:av.aih�.ble�.al
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CONCLU&ION 

The CRtBs Program was established JO increa.se c;:~lrrans' effons towJm:Js.eo~'tgy- .conse.rvation 
a~ ouUfl!~d i'Jt EO 5•2(}-.Q•t 'Ilhis was to 'be <>ct;omp] !slu;d by in.~tailin-g: photovoltai<l etlett,ry 
s,ystem>;i)n Calt(i\J1S·QWnlld f<\c1Ji!le..~ l\t a ctrst ofS21,l .milli't;>n ·and financed through a ! AS peroeriL 
interes.t·CREB. It wus Cl.lltr4n~' <lntici,p-lltion _that tbeCREBs Progr;o~.m wouid begin generating 
electriCity·one ,Y.ear aftet"ll:te sale-of th» bond·and that the bond·debt s.ervice be fuUy p;.~id throu.gh 
avlllided ener~y 'Cost before the matut·ity-of the bond. 

Although •Cai&an~:has. n.or met Hie oligil)al objeclive of. the CRE:Bs.Ptograin, <01f'rer 
25year~ and the band debUintl tost a.ssodate.d with the .ph!>)ovol~alt projects are paid .off, itls 
projected 'thai GalCrans will suve..$~.6 million. The f;'lhotov:oltaie projee.t-s Increase· the 
!lep;trtmental ·!:·ff<~rts towards·energy cons~rvation as outlined in EO S-20,.04 aqr,l support the 
:\Wt~'s renewable-powet"statutes, •''gst?n power," elec!de grid deman«t energy !=J/£!~¢rva~loo, 
~,adei'sh:fj:J 'inEne(g~ .anli Env'itonmenta.l Desigp '(l.EED)'. and cl!male ohange.mandl.l~!i-

As Go\ternl!lr ·Edmund :G. Brown Jr: stated in his inaugural addre$, "we c,an be pro11d that. oar 
state. lead~ th~. r~~tQt-the.c.ounny in -out cqmrttitrllent to !!eW forms .Qfe,nergy an_d e.ne!'gy 
efficiency..''' l.l1 E!mwti's.camgaigo Web sitetirJed'~'JoBs for Californla:.s Futti(e" .and in his 
Inaugural adUre..~s. Jte eomm'its t~ the goalt;Q· lluvt 20;000 rn~gaw~tts ofte:newable energy· by 
102!1 Caltr;~n$,' CREBs P!l1grlUll su.pports1he Gol!emor'$ goal of stimulating tlte econ01ny l{y 
creaGng;jobs and.pr<Jil\.!ciog re!lc:wabJe ~Lectncily, >1:1 well' ~s, identifying vah•ablelt~;;so'lts leatncd 
fCir fiJtun;: C!li'fornii! J)ngtovoltlli't;;:i'l)sfallatwn pn;.j;;Cl.'S (see Appell<lli, Exhi't>it 4). The QA 
meg;~Waltsof ~.oJa. ·r p.ower- that Caltrnns17(J sites Are expected tQ prodllt.:e ell)\ puwer 
l\PPOO:\-iOTarely .SOQ homes, 

Exhibit 

Chlifoo1ia Department of Transportation Clean Rene\V'<II.'IIe Enevgy 'Bt;nds 'Prciject~ 

CRESs 15-Year. lk1r111 Tenn ~Original O:mBenefil Annlysi.S) 

CREBs J5-Year Bond Tenn (Re,,ised Co.st Benefit Analyllis). 

http:S-20,.04
http:throu.gh
http:increa.se
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CREBs 16-Vear Bond Term {Original Cost Benefit Analysis) 
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CREBs 15-Ynr Bond Term (Revised Cost Benefit Analyst•) fxhibiiS 
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