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IN THE MATTER OF:

NATURAL GAS FIRED PEAKLOAD )
ELECTRICAL POWERGENERATING ) ROl-lO
FACILITIES (PEAKERPLANTS) )

FINAL COMMENTSOF CAROL L. DORGE.ATTORNEY. ONBEHALF OF THE
LAKE COUNTY CONSERVATIONALLIANCE (LCCA). NOVEMBER3. 2000

Membersof theLakeCountyConservationAlliance (LCCA or the Alliance) haveagreat
amountofpersonalexperiencewith thecurrentregulationof peaker-powerplants-inIllinois;
We havetried to conveyour knowledgeandexperiencesto theBoardin oral testimonyand
thewritten materialswehavesubmittedin thecourseof theseproceedings.At thisjuncture,
wewouldlike to highlightsomeof our morecompellingconcernsandobservations,

The“peakerplant” industry.

Thepeakerplants thathavebeenthesubjectof thesehearingsarenatur&lgasfired-electric
generatingunits. Somearealsobeingpermittedto usedieselfuel asanalternatefuel. (The
Skygen—ZionEnergydraftPSDpermitallowsdieselto beburned500 hoursperturbinefor
atotal of 2500 hours). The focushasbeenon simplecycle units, althoughcombinedcycle
facilities havealso beendiscussed. Combinedcycle units are more energyefficient and
generatelessair pollution in relationto theamountof fuel consumedandenergygenerated,
althoughtheirwaterdemandthreatensaquifersandmustbe addressedsomehow.

Sincethesehearingscommenced,in August,thenumberof peakerplantsseekingairpollution
permits from IEPA has grown from around 45 to over 60. Each plant has multiple
turbines—usuallythreeor more(Elwoodis thelargest,havingappliedfor air permitsfor 19
turbines). It appearsthatthe turbinesarebeingdesignedandpermittedto operateduring
daytimehours,from springto fall, andto alimited extentduringthewinter. Thenumberof
operatinghoursper turbine varies,but is on theorder of2000-4000hoursor more. Total
operatinghours,perplant(all turbines)ismuchgreater. Theseplants(which includesome
combinedcyclefacilities) arenot truly “peakers,”althoughwewill continueto referto them
thatway.

We estimatetheir combinedgeneratingcapacity to be 27,500MW andtheir combined
emissions(NOX) to exceed20,000tons.
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Theseplantsarebeingpermittedandbeingbuilt in Illinois andaroundthecountry,to serve
intermediateandbaseloaddemand,as well aspeakdemand.Theyhavebeendesignedand
built to serveanintermediateandbaseloaddemandhere,inWisconsin,NewYork,California,
Pennsylvania,Connecticut,Massachusetts,Hawaii,Texas,Michiganandotherstates.This is
a new industry. It is abig industry,andit hasarrived,in Illinois, big time.

TheBoard,andGovernorRyan,needto lookatthenumbersandrecognizethereality. First,
thefactthatis abig new industryandarealindustry,andis ~ designedto serveonly peak
demandaspeakershavein thepast. Second,thefactthatderegulationof theelectricpower
industry,andrelativelylaxenvironmentalregulationsandlocalsitinghavecontributedto-an
explosionin thenumberof plantschoosingIllinois, overotherstates.

Simplecycle turbinesarenot “energy efficient” energyproducersandtheywill contribute
significantlyto theozoneproblemin Illinois andWisconsin.Theseplantsgeneratefewerjobs
andlesstax revenuethanothertypesof industry.Theytakeup largetractsof land. Mostof
the electricitytheyproducewill besold to out-of-statecustomers,andwecanexpecthigher
electricprices,andhighernaturalgasprices. Therearefew discernablebenefits.Mostof the
municipalitiesthatareapprovingthesefacilities are beingenticedby financial incentives,
throughhostagreements,or threatenedby lawsuits.

Thestateis currentlyissuingpermitswhichwouldallowthesesourcesto emit roughly20,000
tonsof NOX (estimated),whenthestate’sair regulationsandSIPproposalsprojectaNOX
demandfor newsourcesof 1500tons. Noiseis aproblem.Thetransportationandstorageof
millions of gallonsof dieselfuel throughandadjacentto residentialareasis aproblem. We
are alreadyobservingclusteringof facilities,with multiple facilitiesin closeproximity, even
acrossthe streetfrom eachother. Theircombinedimpactneedsto beconsidered.Thestate
should be proactiveandadoptregulationsaddressingtheseenvironmentalimpactsbefore
millions of dollarsareinvestedin thefacilitiesthatarebeingproposed.

Air permitproceduresneedto bestrengthenc~

Almostall of theseplantsapproachor exceedmajorsourcethresholdsfor NOX, CO, VOM
andtoxies. Wehavemonitoredagreatnumberofpermittingproceedingsandhaveanumber
of observations.

Firstwenotethatfacilitiesarebeingpermittedto emitawide rangeof emissions.- Emissions
of NOX rangefrom 2.5ppmto over40-55ppm—evenplants thataremajorandsubjectto
BACT.

Someoftheseplantsareadmittedlymajor,andsubjectto PSDandBACT. IEPAhasaccepted
dry low NOX technologyasBACT for NOX, with little or no controlon emissionsduring
startupor emissionsof otherpollutants. TheLCCA believesthateventhesourcesbeing
permittedasmajorsourcesarebeingallowedto emitfarmoreairpollutionthanBACT should
allow.
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It iswellknownthatpollutantemissionsfromcombustionprocessesarehfgherduringperiorh
of start-up (and possiblyshut-down).This is particularly true for carbonmonoxideand
unburned hydrocarbons,many of which are air toxics. According to one turbine
manufacturer,this informationhasbeenprovidedto “some” of their Illinois customers.

IEPA has not been requiring applicants to obtain reliable emissions data from the
manufacturersandincludetheinformationin theirapplication—includingdataon emissions
duringstartup. In fact, IEPA only recentlystartedconsideringstartupemissions,in its
permit review,andIEPA is still relying on assumptions,andnot on reliabledata. These
applicationsare being written using performancedata provided by turbine salesmen.
Reliableengineeringdatafor normaloperationandstartupis essential,dueto thenatureof
peakerplantoperations.

Modelinghasnot includedemissionsduringstartup. Thisshouldalsobe required.

Many of theseplantsarebeingpermittedassyntheticminorswith emissionsof NOX andCO
approachingmajorsourcethresholds.VOM andtoxicsmayalsobe significant. Webelieve
thesesourceswould be major, if all emissions(including emissionsduring startup)were
properly accountedfor. IEPA should establishstandardizedproceduresfor calculating
emissions,usingreliableengineeringdata,andtaking into accountappropriateoperating
parameters.

TheCleanAir Act establishedNew SourceReviewas ameansof demonstratinga facility
wouldbein compliancewith theActandregulations,beforeitwasconstructed.Thesepermits
arenotbeingissuedbasedon good engineeringdata,IEPA hasnot beentaking into account
all of thesourcesemissions,particularlyemiss1onsduringstartup.

IEPAconstructionpermitsareallowingtheplantsto achievecompliance,if theycan,through
trial anderror. Constructionpermitsallow theseplantsto operatefor awholeseason(180
days)beforedemonstratinganability to complywith permitlimitations,throughtesting—and
wehaveheardthatmanyplantsarehavingdifficulty achievingemissionlimitations. IEPA is
allowingthesesourcesto declareanartificial capon emissionsand-to-be-constructed,andthen
operatefor monthsandmonths,while theymakeadjustmentsandtinkerwith their turbines
to bring them into compliance.

We needto bringmeaningfulNewSourceReviewbackto Illinois. Thefollowing information
shouldbeapartof everypermitapplication.It is notbeingrequiredby theIEPA, andshould
beexpresslyrequiredby regulation:

1. Identityoftherealoperatorandademonstrationofability to operate,maintain
anddecommissionthe facility. Detailed information regardingwho will be
responsiblefor operation of the units and permit compliance,and how
operationswill becontrolled. If therearecomputerizedcontrols,who controls
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the computerandhow. To what degreedoes the manufacturerexercise
operationalcontrol. Will theunits be turnedon andoff remotelyby anyone
otherthantheowner/operatoridentified in the application,i.e. by an ISO.

2. Informationon thedurationandexpectedfrequencyof~tartupandshutdown,
andemissionsofall pollutantsduringstartup.Thisshouldincludeinformation
on emissionsof NOX, CO, VOM andall air toxics, amongotherthings. It
shouldincludeinformationonstartupatvariousambient-temperatures.There
shouldbestandardizedproceduresforcalculatingemissions-duringstartupand
shutdown.

3. Informationregardingemissionsof toxics duringnormaloperation.

4. Goodoperatingpracticesfor their units.

5. Informationregardingoperatingfactorsaffectingemissions(e.g.evaporative
cooling,steaminjection) and the impacton emissionsat variousambientair
temperaturesor otherconditions.

6. Standardproceduresforcalculatingemissionsduringnormai-operktsr,n.This
would include operating assumptionsfor operation at various ambient
temperaturesappropriatefor Illinois. (For example,emissionswould be
calculatedatsettemperaturesandpercentages,e.g.95degreeswith evaporative
cooling-10%,59 degreeswith evaporativecooling-80%, 0 degreeswithout

- evaporativecooling-10%). Computer programsfor calculating emissions
shouldbe madeavailable.

7. Identification of monitoringproceduresavailableto monitor all conditions
impactingemissions(ambientair temperature,evaporativecooleron or off,
steaminjection,fuel usage,operationandeffectivenessn-fl-o;v-NOX pilot, other).

8. Modeling,includingademonstrationthatthe facility will not contributeto the

ozonenon-attainmentproblem. Offsetsshouldbe required.

9. Whatoperatortrainingis requiredandwhosill train theoperators.

10. Contractualwarranties.

Someof theseplantsarebeingpermitted,boughtandsoldwhiletheyarestill on thedrawing
board. We have alsoheard the manufacturerexercisessomecontrol througha central
computer.Theapplicationasksfornothingmorethanthenameof theoperator.Manyofthe
operatorsaresmall companies—evenhomebasedbusinesses.Wewould like assurancethat
theoperatorisableto operatetheplant,andwill havetheresourcesto properlymaintainand
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decommissionthe facility.

We feel theresidentsof Illinois andWisconsinareentitledto air whichis ascleanascanbe
achievedwith moderntechnology. Thesefacilities should install LAER, andevery effort
shouldbe takento preventbacksliding,particularlyin thecaseof NOX andVOM emissions.
TheNSPS(at around75 ppmNOX) is over20 yearsold andgrosslyoutdated.

TheBoardshoulddeclareall of thesesources“major” for purposesof all air regulations.

Thesesourceswill causenon-attainmentof theozonestandard.

We have also notedthat theseplantsoperateduringsummermonthswhenthe pollution
problem—particularlytheozoneproblem—isthegreatest.

LastAugust,IEPA showedus,throughmodeling,thatthecombinedimpactof theroughly45
plantsin the pipelinewould causeexceedencesof the ozonestandard,atleast atWisconsin
locations. The numberof applicationsis now over 60, andgrowing. More regulationis
required,to protectourair.

We alsonote that the Illinois attainmentdemonstrationfor ozoneappearsto accountfor
roughlyhalfoftheplantsthatarebeingpermitted,anddoesnotaccountforadditionalplants
that may be proposed. We know other plants are being considered. The attainment
demonstrationis inconsistentwith thetestimonygiven in August,andthenumbersclearly
suggestwewill haveaproblemachievingthestandard.

Thereis substantialevidencethatnewnaturalgasfiredelectricgenerating-units-arecurrently
beingproposedandconstructedwith thepoteidalto emitiwexcesxof 20,000tonsof NOX, far
in excessof theapproximately1500tonsavailableundertheproposedNOX budget.

Thesenew sourcesarenot currentlysecuringoffsets.Onlyafew of theproposedsourceswill
utilize LAER. They are contributing significantly to the state’s NOX problem, while
contributingnothingtowardasolution. It will not betechnicallyfeasiblefor thesesourcesto
reducetheir emissionsto 1500 Tons or to purchasethe necessaryallowan~esfrom Illinois
sources.Theywill bepurchasingallowancesfrom out-of-statesources,while continuingto
emithigh levelsof NOX, in Illinois.

Any regulatoryinitiative shouldincludeincentivesdesignedto reducelevelsof NOX emitted
within the state. Thereshouldbe incentiveswhich encouragethepurchaseof offsets from
Illinois sources.

TheNOXwaivershouldbelifted.

USEPAandthecourtshavedeterminedthatIllinois NOX is contributing-to-theozoneprobleni
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andNOX emissionsmustbereduced.TheNOX waivershould belifted.

Noise.

SusanZingle providedthe Boardwith experttestimonythat wassubmittedin the Indeck
proceeding(HowardSchacter).Shewill alsobesubmittingavideotapeof aNovember4,2000
forum in BeachPark,Illinois, with additionaltestimony. Theseplantsarepotentiallyvery
noisy, althoughthe noise can be reducedin variousways. The noise can be irritating,
particularlyin arural, residentialsetting.

Theseapplicantsshould be requiredto hire noise expertsanddemonstratenoise will be
controlled,beforetheseplantsarebuild.

WaterUsage

We believethestateshouldadoptregulationsgoverningwaterusageandthatthisshouldalso
besubjectto reviewin apermitproceeding.

Waterdischarae.

The NPDESprogrammayadequatelyaddressconcernsassociatedwith waterdischarges,
includingstormwaterdischarges,however,this shouldalsobe madepartof therecordin the
permittingprocessproposedbelow.

~leas~.

Citizens are extremelyconcernedabout the possibility of spills, releasesand possible
explosionsassociatedwith peakerplant operations,including thestorageof dieselfuel near
theselargecombustionsources—andnearto peopleshomes.(Skygen,inZion,proposestostore
1.5 million gallonsof dieselfuel within 500feet of a residentialparcel.)

No stateagencyhasrespondedto thoseconcerns.

Environmental/EngineeringRevicwfPcrmittin~

Werecommendastatelevelenvironmental/engineeringreviewandpeakerplantpermitting
processwhichtakesinto accountall oftheenvironmentalimpactsassociatedwititheseplants~,
andimposesrequirementsto mitigateall environmentalimpacts.

Thepermitapplicantshouldidentify all impactsandproposemeasurestomitigateall impacts.
It shoulddemonstratean ability to operatethe facility in compliancewith all requirements.
It shouldalsoincludeafinancialdemonstrationofsontesort,andadecommissioningplanand
demonstratean ability (includingthe financialresources),to properlydecommission.
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This permitprocesswould be an engineeringreview,takinginto accountgood engineering
practices,goodenvironmentalpractice,goodoperatingpractices,andtheapplicant’sability
to perform.

Completeapplication.

We havealreadydiscussedtheneedfor greaterspecificityas to whatconstitutesacomplete
application. We believethe Boardshould adoptregulations,or the Agencyshouldadopt
enforceableguidelines,requiringsubmissionof the itemson our list, in addition to what is
alreadyrequired. Thereshouldbesimilarguidelinesforthepeakerpermitdiscussedabove.

Theseguidelinesshouldbe rigorouslyenforced.Whenan applicationis truly complete,the
agencyshouldissueNotice of Receiptof aCompletePermitApplication to all partiesto the
permitproceeding,asdiscussedbelowwith respectto siting.

Siting~

Webelievethat thereis alsoa needfor somestateinvolvementin siting in some,but not all
cases.Wealsobelievetherearelocal issues,andlocalzoningandotherrequirementsshould
apply, in additionalto otherlimitations imposedat thestatelevel.

SitingandPermittingProposal

We propose:

1. Local siting (zoning) approval is required, as well as compliancewith other local
requirements.

2. Statesiting approvalB~Yalsorequired.Seeitem 7, below.

3. All propertyownerslocatedwithin 2500 feet of thepropertyline of aproposedfacility
shouldbeprovidedwith noticeoftheair permitapplicationandpeakerpermitapplicationat
thetime of the application.

4. Any personcouldaskedto beplacedonthenoticelist andrequestserviceofall applkation
materials (applicantand agencydocuments),andcould becomea party to any permit
proceedingandbeprovidedwith thosematerialsat no cost.

5. Hearingswill be heldupontherequestof anyparty.

6. Any party to apermitproceedingcould appealanypermitthatwasissued.

7. In addition,we feelan “SB 172” typeproceedingis warranted. Alternatively,we would
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support an option giving any person, including any municipality or in the case of
unincorporatedarea,thecounty,theright to initiatean“SB 172” typesitingproceedingby
filing noticewith the Boardwithin a specifiednumberof days of receiptof Notice of a
CompleteApplication (discussedabove)or issuanceof the draft permit, or someother
appropriatemilestone. The proceedingwould takeinto accountthe factorsrelevantto
permittingincludingtheenvironmentalimpacts,andneedfor andbenefitsassociatedwiththe
plant,aswelltheplant’scompatibilitywithsurroundinglanduse,andtheimpactofclustering
of thesefacilities. Wewould like theBoardto holdthesehearings. (We feel it is important
thatthesedecisionsbemadebyaspecializedBoardwith technicalcompetance.)Thedecision
to grantsiting approvalwould not supercedeanylocalzoning.

PersonalObservation

I havevisitedandphotographedafew peakerplantsandplantsunderconstruction.Oneof
the plants was an older plant which was operating. Photosare enclosed. It was in an
industrialarea,which wasappropriate.It wasnearaChevronbulk terminalandseveral
manufacturingoperations.Therewereno residenceswithin one-halfmile.

It wasvery noisy—thenoisewas loud andirritating 1000feet away. The picturesshowwhat
it lookedlike.

Thereclearlyis aneedfor permittingandsiting to assureplantslike this arenot placedin
inappropriateareas. -

OUESTIONSPOSEDBY GOVERNORRYAN

Finally, wewouldlike to revisitourresponsesto questionsraisedby theGovernor.

1. Do Deakerplantsneedto be regulatedmore strictly thanIllinois’ currentair quality
statutesandregulationsprovide?

Answer: Theansweris an unequivocalyes. Theyaremajorin termsof their impact
duringtheozoneseasonandshouldhedeclaredmajorsourcesofair pollution,by regulation.
They should be subjectto LAER, MACT, the ERMs program,andoffset requirements.
Existingemissionstandards—particularlythe NSPS—areterribly outdated.

The regulationsshould also better define permit application requirements,and what
constitutesacompleteapplication.Theapplicationshouldrequirethesubmissionof backup
documentation.Manufacture’sdatashouldbe certified in somemanner,by aprofessional
engineer. (We are told that data usedto computeemissionsis suppliedby the turbine
salesman,not themanufacturer’sengineeringdepartment.)The applicationshouldalsobe
certifiedin somemannerby aprofessionalengineer.Proceduresfrom computingemissions
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shouldbestandardized,andgooddatafor emissionsduringstartupandshutdownisessential.
The applicationshould include detail regardingoperation and control, including good
operatingpractices.It shouldidentify thepersonor personsin control,includingtheextent
of control that may be exercisedby any non-owner(e.g. remotely by an ISO or by the
manufacturer. We aretold themanufacturersmonitoroperationof theseunitsthrougha
centralcomputersystem.)

Many of theseapplicantsappearto small,poorly capitalizedcorporations.Theyarereally
seekingpermitsfor asite—morethanafacility theywill truly operate.Thepermitandsite is
thensold toanotherentity.Thereshouldbesomefinancialassurancethefacility will be-built,
operatedanddecommissionedin apropermanner.

TheAgencysaysit doesrequiremodelingfor ozone. Theremustbeawayto accountfor the
combinedcontributionof thesefacilities,to the ozoneproblem.

A noisestandardshouldbeadoptedwhichtakesintoaccountthechararterofthesurrounding
area,andanoisepermitrequiredpriortocommencingoperation.All engineeringinformation
shouldbe certified in somemannerby aprofessionalengineer.

Sitingregulationsareneeded.Localzoningdoesnotadequatelyaddresssitingconsiderations.
Wewill providemorespecific recommendationsatalaterhearing.

The analysisof environmentalimpactshouldnot beginat thepropertyline. If thesesources
aregoingto occupylargeparcelsofland,anyotherlanduse(e.g.farmingorotheractivity on-
site) needsto be taken into account,including the impactof noise andpollution on any
“visitor” to theproperty.

Stormwaterpermitsshouldalsoberequired.

Thecombinedeffectofthesefacilitiesneedsto beconsideredin all permittingandsiting. We
havetwo acrossthestreetfrom eachotherin Zion (potentially18 stacks).What is to prevent
usfrom having10— or 100 in closeproximity. Their combinedimpactneedsto beassessed.

2. Do peakerplants posea uniquethreat,or agreaterthreatthanothertypes of State

-

regulatedfacilities, with respectto air pollution. noisepollution, or groundwateror surface
waterpollution?

Yes, basedon the shearnumberof units that havebeenproposedand their combined
emissionsareverysignificantandwill causecontinuedviolationsoftheozonestandard,among
otherthings. Deregulationandothercircumstancesin Illinois (NOX Waiver, no siting
requirements)createdafriendly environmentwhich is attractingapplicantsfasterthanthe
Statecanrespond,with appropriateenvironmentalregulations.
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Deregulationupsetourequilibrium,whenit comestothesesources,resultingin surprise,and
regulatorygaps. Thatis not thecasewith othertypesof regulatedfacilities thathavecome
into existenceover the yearsin a free marketwheresomesortof equilibrium lends more
predictability.

3. Shouldneworexpandingpeakerplantsbesubjecttositing requirementsbeyondapplicable
localzoningrequirements.

Absolutely. Local zoning is not adequate,particularly wherefacilities are sitedneara
municipality’sboundaryandnearresidentialareas.

4. If theBoarddeterminesthatpeakerplantshouldbemorestrictly regulatedor restricted

,

shouldadditionalregulationsor restrictionsapply to currentlypermittedfacilitiesor only to
newfacilitiesandexpansions?

The typeof regulationswe supportwould bea“new sourcereview” typeapproachto noise,
air,sitingandotherenvironmentalpermitrequirements.Theregulationswill onlybeeffective
if they are retroactive,to cover sourceswhose applicationsare pending,who havenot
commencedconstructionas of today. Thosefacilities are on notice that morestringent
regulationsarebeingdiscussed,andtheyshouldbesubjectedto thoserequirements.

5. How do otherstatesregulateorrestrictpeakerplants?

We havespokento representativesof many states. Almostall of themhavesomedegreeof

statelevelsiting. Somerequirebestavailabletechnologyfor all new plants,majoror minor.
Illinois regulationis inadequate,andhascontributedto the largevolumeof applications.

Respectfullysubmitted,

ALLIANCE

CarolL. Dorge,Attorney,
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ENCLOSURES

1. Photographs

2. Illinois AttainmentDemonstration
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EXECUTIVESUMMARY

This documentupdatesthe ozoneattainmentdemonstrationpreviouslysubmittedto the

U.S. EnvironmentalProtectionAgency(“U.S. EPA”) by the Stateof Illinois in April

1998. OnDecember16, 1999(64FR 70496,64 FR 70514,64 FR70531),the U.S.EPA

published noticesof proposedrulemakingconditionallyapprovingthe 1-hourozone

attainmentdemonstrationfor the severenonattainmentareas(“NAA”) in northeastern

Illinois, northwesternIndiana,andsoutheasternWisconsin. Theproposedconditional

approvalisbased,in part,on acommitmentby theseStatesto submitanupdatedozone -

attainmentdemonstrationStateImplementationPlan(“SIP”) andapost-1999Rate-of

Progress(“ROP”) Planby December31, 2000. -

Illinois hasworkedcloselywith the U.S. EPA andtheStatesof Indiana,Wisconsinand

Michigan,in cooperationwith theLakeMichiganAir DirectorConsortium(“LADCO”),

to preparethis attainmentdemonstration.LADCO’s modelingis consideredto be an

importantelementof Illinois’ attainmentdemonstrationSIPsubmittal,theresultsof

which aredescribedin the following threedocuments:

• “Midwest SubregionalModeling: 1 -Hour AttainmentDemonstrationfor Lake

Michigan Area— Summary”,LADCO, September18,2000.

• “TechnicalSupportDocument— Midwest SubregionalModeling:Emissions

Inventory”, LADCO, September27, 2000.

• “TechnicalSupportDocument— MidwestSubregionalModeling: 1 -HourAttainment

DemonstrationforLakeMichiganArea”, LADCO, September27, 2000.

Theupdatedattainmentstrategyconsistsof four setsof controls:(1) FederalCleanAir

Act controls,(2) StateROPemissionreductions,(3) the Tier IT/Low Sulfurprogram,and

(4) regionalNOx controlsrequiredby US. EPA’soxidesof nitrogen(“NOx”) SlIPCall.

Thesecontrolsareshownto providefor attainmentof the 1-hourNAAQSthroughoutthe

LakeMichigan areaby 2007, the attainmentdeadlinespecifiedby the CleanAir Act
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(“CAA”). Themodelinghasbeenperformedconsistentwith U.S. EPA guidance.It

shouldbe notedthatthe NOx reductionsspecifiedby the NOx SIPCall do not impactthe

NOx waiver,whichremainsinplace for theLakeMichigan area,including Chicago. The

regionalNOx reductionsthatwill beobtainedby theNOx SIPCall, alongwith the other

controlrequirementslistedabovewill providefor attainmentof the 1-hourozone

NationalAmbientAir Quality Standard(“NAAQS”).

TheIllinois EnvironmentalProtectionAgency(“IEPA”) hasfurtherrefinedLADCO’s

modelingto addresstwo issuesspecific to Illinois: incorporationof atransportation

conformitybudgetfor theChicagononattainmentareaandinclusionof emissions

- -associatedwith newcombustionturbineelectricalgeneratingunitsrecentlypermittedin~

Illinois. TheTEPA’s additionalmodelingis describcdin ChapterI of this document.The

modelingperformedby the IEPA demonstratesthatthesetwo issuesdo not alterthe

conclusionthatthe NOx SIPCall andotherplannedcontrolmeasureswill providefor

attainmentof the 1-hourzoneNAAQS.

Section182(b)(l)requiresall ozoneNAAs classifiedas moderateandaboveto submita

SlIP revisionto U.S. EPAwhichdescribes,in part, howtheareawill achieveanactual

volatile organicmaterial(“VOM”) emissionsreductionof at least15% duringthe first six

yearsafterenactmentof theCAA or by November15, 1996. Theportionof the SIP

revisionthat illustratestheplanfor achievementof this emissionsreductionis referredto

as the 15% Rate-Of-ProgressPlan(“15% ROPPlan”). TheTEPA submittedthis planto

U.S. EPAon November15, 1993,whichthe U.S.EPA subsequentlyapprovedon

December18, 1997. Section182(c)(2)of the CAA requireseachseriousandabove

ozonenonattainmentareato submitaSIPrevisionwhichprovidesfor anactualreduction

in ozoneprecursorsof at least3%peryearaveragedovereachconsecutive3-yearperiod,

for a total reductionof 9%. Thisrequirementbeganin 1997andcontinuesuntil the area

attainsthe 1-hourozonestandard.Illinois’ SIPrevisionthataddressesthis requirementin

Chicagofor theperiod1997-1999is referredto as the 9%Rate-of-ProgressPlan(“9%

ROPPlan”). TheTEPA submittedthis planto the U.S. EPAon December18, 1997.U.S.

EPAhasproposedto approvethisplanon March 3, 2000.
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ChapterII of this documentaddressesthe ROPrequirementsfor the remainingmilestone

periodsfrom 2000 through2007. ChapterII also addressestherequirementfor

contingencymeasures,pursuantto Section1 72(c)(9) of the CAA. Contingencymeasures

mustbeimplementedif thenonattainmentareafails to achievetherequiredROP

reductionsor fails to attaintheNAAQS within theCAA-specifiedtimeframe.

Anothercomponentof theattainmentdemonstrationSIPis amotorvehicleemissions

- budgetfor transportationconformitypurposes.Transportationconformity is aprocess
T fofensuriii~thatStatesconsidefthe~ffe~sof ~missionsiissociated~ithnewor

improved federally-fundedroadway&onattainmentof-thestandard~As describedin

Section1 76(c)(2)(A)of the CleanAir Act, attainmentdemonstratioiis necessarilyinclude

the estimatesofmotorvehicleemissionsthat areconsistentwith attainment,whichthen

actas abudgetor ceilingfor the purposesof determiningwhethertransportationplans

andprojectsconformto theattainmentSIP. Eachstateis responsiblefor submittinga

transportationconformitybudget. In orderto demonstrateconformityto themotor

vehicl,eemissionbudget,emissionsfrom theimplementationof atransportationplanor

- transportationimprovementprogrammustbe lessthanor equalto thebudgetlevel. The

motorvehicleemissionsbudgetsincludedat ChapterIII of this submittalreflect 1990

levelsofvehiclemiles traveledin the region (“VMT”), grownto 2007 levels,and

MOBILE modelemissionsassumptionsappropriatefor thatyear. Themotorvehicle

emissionsbudgetssatisfythe criteriacontainedin the transportationconformity

regulations.

Finally, ChapterIV of this documentdescribesthe IEPA’s legal authorityto implement

theAttainmentDemonstrationthatis beingsubmitted. In brief, the legalauthorityfor the

Stateof Illinois to carry out its implementationplanis establishedin th~Environmental

ProtectionAct (Act) [415 ILCS 5/1 etseq]. The Act is acomprehensivepieceof

legislationdesignedto placethecontrol andenforcementof everytypeof environmental

problemunderonebody of law.
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ATTAINMENT DEMONSTRATION

Introduction

TheIllinois EnvironmentalProtectionAgency (“IEPA”) hasperformeda modeling

analysisto besubmittedas a supplementto the I-hourozoneattainmentdemonstration

for the LakeMichigan areapreparedby theLakeMichigan Air DirectorsConsortium

(“LADCO”) datedSeptember18, 2000. The additionalmodelingperformedby theIEPA

addressestwo issuesspecific to Illinois: incorporationof atransportationconformity

- - budge~forthe Chicagononattainmentarea(“NAA”), andinclusionof emissionsfrom -

combustionturbineelectricalgeneratingunitsrecentlypermittedin Illinois.

TransportationConformity

A detaileddiscussionof transportationconformity, including the establishmentof motor

vehicleemissionsbudgetsfor the ChicagoNAA, is providedin ChapterIII of this

document. The attainmentdemonstrationdocumentationpreparedby LADCO

(September18, 2000)includesthe 2007 Chicagolink-basedtransportationnetwork

recen’tly developedandprovided to LADCO by the ChicagoArea TransportationStudy

(“CATS”). The LADCO modelingis basedon a volume of approximately186 million

vehiclemiles traveled(“VMT”). Historically, the IEPA hasuseda higherVMT

estimatefor 2007 providedin the early 1990’sby the Illinois Departmentof

Transportation(“IDOT”) basedon their analysisof traffic countsin the Chicagoarea.

ThehigherVMT estimateswereusedin previousRate-of-Progress(“ROP”)

submittals,including Illinois’ 15% ROP Plan(1993)andthe9% ROPPlan(1997).

ThehigherVMT estimateswerealsoincludedin the emissionsmodelingperformedby

the OzoneTransportAssessmentGroup(“OTAG”) andU.S. EPA’s NOx SIPCall

modeling. The 2007VMT estimatesweregeneratedusingthe actual 1990VMT

figuresused in the 1990 baseyearChicagoozoneprecursoremissionsinventory. As

describedin the Chicago15% and9% ROPPlans,VMT wasassumedto growby

2.7%per yearfrom 1990 to 1996,andthenby 2.0% per yearthereafterto 2007. The

1990 baseyearinventory includeda ChicagoNAA V MI estimateof approximately140



million milespersummerweekday. Using the 2.7% growth factor for the years1990

to 1996, andthe 2.0% per yeargrowth factor for 2000 to 2007,yields anestimateof

approximately204 million milesper summerweekdayfor 2007. This VMT estimateis

beingusedto developthe 2007 motor vehicleemissionsbudgetas describedin Chapter

III of this document:

To resolvethis inconsistencybetweenpreviousVMT projectionsandthedatacurrently

usedby LADCO, the IEPA is basingthe budgeton the resultsof CATS conformity

analysisconducted!orthe year2015. The CATS conformityanalysisconductedfor the

year2015 resultedin aVMT of 204.2million mileswhichclosely approximatesthe

VMT level assumedin prior budgetsandrulemakings. Applying MOBILE model

emission factorsreflectingyear2007 conditionsresultsin a 9.4% increasein volatile

organiccompounds(“VOC”) and a 10 4% increasein oxidesof nitrogen(“NOx”)

emissionscomparedto the2007 transportationnetworkdatausedby LADCO. The

increasedemissionsfrom motorvehicleswhich reflect the higherVMT levelsusedto

establishthe 2007 conformitybudgetwereincludedin thepresentmodelinganalysis

perfoi~mnedby the IEPA to verify that plannedcontrol strategiesstill provide for

attainmentof the 1-hourozonestandard.

CombustionTurbineElectricalGeneratingUnits

The IEPA compliedastatewideinventoryof recentlypermittedcombustionturbine

electricalgeneratingunits andancillaryemissionsourcesto evaluatewhetherthe

potentialozoneimpactsresultingfrom theadditionalNOx, VOC andcarbonmonoxide

(“CO”) emissionsfrom thesesourceswouldaffect LADCO’s attainmentdemonstration.

The locationof thesesourcesis illustratedin Figure1. Sourcesareindexedby site

identificationnumberto facility electricaloutput andemissionrateinformationin Table

1.

6



IEFA
BureauofAir

Figure1
Location ofcombustionTurbineElectrical
GeneratingUnits usedin OzoneModeling

JO OAVWSS I STEPtIO4SON

r Legend
I ~ Combustion Turbine

ECUFacility
cL



TABLE 1

TURBINE ELECTRICAL POWERGENERATIONSOURCES-~~-SUPPLEMENTALINVENTORY
Electrical ModeledEmissiOn Rates
Output (tons/day)

ID County Geacode Facility Owner-Operator<Site Location> (megawatts) NOX CO ROG

~{‘~‘ 7

/

I
2
3
4
5

Cook
Cook
Cook
DuPage
DuPage

0316000GV PeoplesEnergy/CalumetPowerLLC <Chicago>
O3I600GHA CalumetEnergyLLC <Chicago>
O3I600GHS CommonwealthEdison/WestTechTurbines<Chicago>
043407AAF ReliantEnergy<Aurora>
043412AAH ABB EnergyVentures/GrandPrairieEnergy<Bartlett>

276
305
110
950
508

1677
1.788
1.572
1.822
0.51

0654
0.432
0.69
1.508
0.266

0.124
0.108
0.048
0.068
0.03

6 Fayette O51O3OAAD SpectrumEnergy/CentralIllinois Power<St. Peter> 45 0.244 0.178 0.02
7 Fayette 05 I8O8AAK SpectrumEnergy/CentralIllinois Power<St. Elmo> 45~ 0.244 0.178 0.045
8 Ford 053803AAL AmerenEnergyGeneratingCompany<GibsonCity> 270 1.348 0.816 0.072
9 Grundy 063800AAJ Calpine(Morris), LLC <Morris> 182 0.811 0.225 0.004
10 Jackson 077806AAA AmerenCIPS-GrandTower<GrandTower> 600 5.239 3.439 0.346
11 Kane 089425AAC Dynegy/RockyRoad<E.Dundee> 398 2.122 1.382 0.118
12 Kendall 093801AAN KendallNew t~enmryDevelopmentlEnron<Plano/Yorkville> 664 1.434 2.353 0.091
13 Kendall 093808AAD LSPKendallEnergy,LLC <Minooka> 1100 5.472 5.366 1.387
14 Lee- 103814AAC LSPNelsonEnergy,LLC <Nelson> I lO~3- 5.472 5.467 1.456
15 Lee 1038I7AAH DukeEnergy/LeeGeneratingStation<SouthDIxon> 640 2.28 2.208 0.076

16 Logan 107815AAC SpectrumEnergy/LoganCountyPower<NewHolland> 135 , 0.734 0.536 0.136

17 McHenry 1I18O5AAP Reliant Energy<Woodstock> 510 0.657 0,315 0.031

18 Madison I 19O9OAAH Reliant EnergyCardinal,L.P. <Roxana> 634 1.026 3.902 0.529

ic
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Marion
Massac
Peoria
Perry
Rock Island
Sangamon
Scott
Shelby
Shelby
Vermilion
Will
Will
Will
Williamson
Winnebago

121803AAA AmerenEnergyGeneratingCompany<Patoka>
127899AAA ElectricEnergy/MidwestElectric Power<Joppa>
1438IOAAG CILCO/Caterpillar(MedinaCogenerationPlant) <Mossville>
I 45842AAA AmerenEnergyGeneratingCompany<Pinckneyville>
I6I8O7AAN CordovaEnergyCo/Mid America<Cordova>
167822ABG CWLP <Springfield>
I7I851AAA SoylandPower<Alsey>
173801AAA Reliant Energy(ShelbyEnergyCenter)<Sigel>
173807AAG ConstellationPower/HollandEnergyLLC <BeecherCity>
183090AAE DynegyMidwestGeneration,Inc. <Tilton>
1 97808AAG PeoplesEnergyResresCorp. (McDowellEnergyCntr)<Elwood>
19781 IAAH DesPlainesGreenland/Enron<Manhattan>
197899AAB Univ ParkEnergyLLC/ConstellationPower<UniversityPark>
199856AAK ReliantEnergy(Williamson EnergyCenter)<CrabOrchard>
2OIO3OBCG Indeck-Rockford<Rockford>

276
318
~0
194

589
126
129
328
680
176

3106
831
300

- 328
306

1.348
2.136
1.081
1.272
0.869

2
3.748
1.92

0.752
0.984
5.235
1.432
1.684
1,92
1.038

0.816
0.625
1.178
0.42
2.81

0
1.297
1.872
2.494
0.648
6.08
2.35
1.022
1,872
0.632

0.072
0.043
0.098
0.048
0.242

0
0.209
0.004
0.286

0
0.176
0.091
0.129
0.004
0.096

Site



Thesecombustionturbineunits include“combined-cycle”installationsfor providingbase

loadandintermediateto peakloadproduction,as well as“simple-cycle” installationsfor

providingpeakload generatingcapacity(so-called“peakerplants”). Someof the

combustionturbineunits havebeenbuilt to replaceexistingindustrialandutility boilers

(Caterpillar(Mossville),WoodRiverRefinery(Roxana),andAmeren(GrandTower)),

andothershavebeenconstructedto reduceexistingboilerusage(ElectricEnergy

(Joppa)andCalpine/Equistar(Morris)). Boilersreplacedby turbineshavebeenremoved

from the inventory~Modeledemissionrateswerereducedfor boilersoperatingat

reduced levelssoas to avoid double-counting.Ancillary equipmentsuchas fuel gas

- heater~auxiliary boilers,a~.a~-firëd’ëhilldt,anddie~lgen~ratôiswerealsoincludedin

the inventory. - - - - - - - - - -

Modeledemissionratesandoperatingparameters(exhausttemperature,velocity,and

flow rate)generallyreflectvendorperformancespecificationdatafor themaximum

ambienttemperature(from meteorologicalrecords)or anaveragemaximumtemperature.

Sincepeakingunitstypically operatewhenambienttemperaturesarehigh thisapproach -

is reasonable.Modeledemissionratesarebaseduponthe turbinesat 100%load. Simple

cyclecombustionturbineswereassumedto operatefor 12 hours(from 7AM to 7PM) and

combinedcyclecombustionturbineswereassumedto operatorfor 24 hours(uniform

distributionof emissions).

oleling Metho oiogy

The IEPA hasperformedadditionalmodelingto supplementthe 1-hourozoneattainment

demonstrationpreparedby LADCO to addresstransportationconformity,andrecently

permittedcombustionturbines. The LADCO strategymodelingwhichreflectstheNOx

SIPCall, andothermandatedcontrolmeasuresincluding Tier II motor vehicle standards,

Low Sulfurgasolinerequirements,the EnhancedInspectionandMaintenanceprogram,

andPhaseII ReformulatedGasoline,is thebasisfor IBPA’s attainmentdemonstration.

This scenariois referredto in 1.ADCO’s September18, 2000reportas “StrategyRun 16”

or “SR16”.
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The first modificationto LADCO’s emissionsinventoryfor SRII6 reflectsthe increasein

futureyearVMT levels in the ChicagoNAA countiesconsistentwith previousRate-of-

Progresssubmittals.Motor vehicleNOx emissionsusedfor modelingwereincreased

9.4%,VOC emissionswere increased10.2%,andCO emissionswereincreased10.0%

from the emissionslevelsusedby LADCO. The increasesapproximatethe increasesin

emissionsto reflectthetransportationconformitybudgetas describedin ChapterIII of

this document.

The secondmodification to LADCO’s emissionsinventoryfor SR16 was to explicitly

- - - - - - in~lirdeallcombnstiônturbine~tectricalgeneratingfacilitiespermittedin Illinois. Ofall

- - - thepeakingunits.currently.permitted,only a.few haveactuallybeenbuilt, It is important -

to note that thecombustionturbineswill besubjectto theNOx emissionallowancelimits

providedby theNOx SIPCall. It is expectedthat statewideNOx emissionsfor sources

subjectto the NOx SIPCall generallywill not exceedtheallocatedallowances.To

ensureconservatismof themodelingresults,the JEPAhasaddedtheprojectedemissions

from the combustionturbinesto the inventoryofemissionsourceswithoutoffsetting

theseincreaseswith decreasesfrom othersources.In otherwords, emissionsfrom

- peak~rsweremodeledin addition to theNOx emissionslevelsrepresentedby theNOx

SIPCall scenario,eventhoughtheywill haveto operatewithin the emissionconstraints

providedby theNOx SIPCall.

Otherthanthe inventoryadjustmentsmentionedabove,the JEPA’ssupplemental-

modelingusedthe samemodelingapproachusedby LADCO. TheUrbanAirshed

Model, Version1.24 (“UAM-V”) was usedfor the analysis.The modelingdomain,

referredt as GridM, was usedat agrid resolutionof 12 kilometers. The IEPA’s

modelingis basedon theJuly 1991 ozoneepisode,whichprovedto be the controlling

episodein LADCO’s modelinganalysis.

ModelingResults

The U.S. EPA’scurrentmodeling guidance(1996)allows two attainmenttests:a

deterministictestandastatistical test. Thesetestsare appliedto the resultsof the

10



modelingto determinewhetherthemodeledstrategyis sufficient to demonstrate

attainment. Thedeterministictest is passedif thedaily maximumconcentrations

predictedin eachsurfacegrid cell are< 125ppb for all primaryepisodedays. LADCO’s

resultsshowthatthe deterministictest is not metby anyof thetestedstrategiesincluding

theNOx SIPCall scenario(SR16). Thus,LADCO relied onthe statisticaltestto

demonstrateattainmentof the I-hourozoneNAAQS.

The statisticalapproachpermitsoccasionalexceedancesandreflectsan approach

comparableto theform of the 1-hourNAAQS. The statisticalapproachincludesthree

-. -. - - 1~enchmarksrelatedto the~frequencyandmagnftudeof allowdll exceedancdsandthe -

- minimum level of improvement.Thefirst benchmarklimits the-number-ofmodeled

exceedancesin eachgrid cell (lessthan 3). The secondbenchmarklimits the magnitude

of thepeakconcentrationof the exceedances,dependingon the severityof

meteorologicalconditionson the exceedancedays. The third benchmarkrequiresa

minimumlevel of improvementon themodeledexceedancedays. Thenumberof grid -

cells> 125 ppbmustbereducedby 80%on eachsevereday. Thisbenchmarkis included

to provideprotectionin caseswherethemodelunderpredictsobservedozone

concentrations.

LADCO hasshownthat themodeledresultsfor SR16,the NOx SIPCall, satisf~’U.S.

EPAcriteriausingthe statisticalattainmenttest. Thefirst benchmarkispassedsincethe

maximumnumberof exceedancedaysfor SR16is I for anygrid cell, andthe modeled

exceedancesall occuron daysconsideredto beseverein termsof ozoneconducive

meteorologicalconditions. Thesecondbenchmarkis passed,sincethe maximum

modeledconcentrationson severedaysarelessthantheallowedvalues. Themost

restrictiveday,or the episodedaywhichcomesclosestto theallowedvalue,wasJuly20,

1991. The maximummodeledconcentrationon this day, 128.9ppb,is lessthanthe

allowedvalue, 130ppb,therebysatisfyingthe secondbenchmark.LADCO hasalso

shownthatthenumberof grid cellsexceeding124.9ppb, thelevel of the 1-hourozone

NAAQS,havebeenreducedby morethan80%on eachsevereday,whichpassesthe

third benchmark.LADCO concludedthat theresultsfrom SRI6 satisfyU.S.EPA’s

11



statisticalattainmenttest, andtherefore,adequatedemonstratethat themodeledstrategy

providesfor attainmentof the I-hourozonestandardin the LakeMichigan region.

The resultsofIEPA’s supplementalmodelingareshown in Table 2, anddepicted

graphicallyin Figures2, 3, and4. Table2 comparesthedaily peakI-hour ozone

concentrationsfrom LADCO’s modelingfor SR16 to the resultsfrom IEPA’s modeling.

Pailypeak1-hourozoneconcentrationsarepredictedto increase1-2ppb as aresultof

IEPA’s modificationsto LADCO’s emissionsinventory for SR16. Thepeakvaluesare

well belowthe levelof theNAAQS, 124.9ppb,for 4 ofthe 5 daystested. OnJuly
20

th,

bothLADCO’s andliEPA’sfiiodelin~predictedan excéedanceof the ozonestandard.As

- — discussedpreviously,theresultsfor this dayarestill consistentwith ademonstrationof -

- attainmentas long as thepeakconcentrationdoesnot exceed130 ppb. The resultsfrom

LADCO’s SR16scenariois belowtheallowedvalue,andjustmeetsthe allowedvalue

for IEPA’s supplementalmodeling. U.S. EPA’sattainmentbenchmarkis therefore

passedforboth modelruns. -

Table 2
- Comparisonof PeakPredicted1-HourOzoneConcentrations—
LADCO “SIP Call Scenario”(SR16)andIEPA SupplementalModeling

EpisodeDay
LADCO

SR16
IEPA

Supplement
7-16-91 103 104
7~17-9I 89 ~0
7-18-91 109 - 109
7-19-91 ill 113
7-2(3-91 128

130

Figure2 showsthe peakdaily ozoneconcentrationsprojectedfor eachdayof the July

1991 ozoneepisodebasedon LADCO’s NOx SIPCall (SRI6)scenariofor theyear

2007. Ozoneconcentrationsexceeding100ppb areindicatedoverLakeMichiganand

someon-shoreareason mostof thedaysexamined.Peakconcentrationsexceeding115

ppbareindicatedon only oneepisodeday,July20. Themodeledpeakconcentrationfor

thisday is 128.9ppb,which slightly exceedsthe level of the 1-hourozonestandard,
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124.9ppb. As discussedpreviously,the modeledexceedanceon this dayis within the

limits specifiedby U.S. EPA’s statisticalattainmenttest.

Figure 3 showsthepeakdaily ozoneconcentrationsprojectedfor thesameepisodedays

basedon IEPA’s supplementalmodelingresults. The spatialpatternsfor eachdayare

similar to theresultsfrom LADCO’s SR16modeling(seeFigure2), indicatingthat there

arenot substantialdifferencesin themodel’s responsefor thesetwo scenarios.

Figure4 showsthe differencesin peakdaily ozoneconcentrationsresultingfrom the

- — emis~ionschangesin Illinois’ sup~lementálmodéling. Ye1lo~andrid contour~indi.ca~- —

-ozone increasesin—responseto the emissionschanges,whereasareasshowninblue-

indicateozonedecreasesin responseto the emissionschanges.Theresultsindicatethat

thechangesin emissionsin IEPA’s supplementalmodelingcausebothozoneincreases

andozonedecreases.Theozonedecreasesin the rangeof 1-3 ppboccuron afew daysin

limited areas. Ozoneincreaseson the orderof 2-4ppb are indicatedon all episodedays,

andoccuroverrelatively largeareas.Theresultantconcentrationson thesedaysarestill

belowthe allowedconcentrationthresholds.It is concludedfrom thisanalysisthatthe

resul’tsof IEPA’s supplementalmodelingdo not significantly affectLADCO’s SR16

modelingscenario.BothLADCO’s and[EPA’s modelingresultspassU.S. EPA’s

attainmentcriteria.Theresultsof this scenarioindicatethatthecontrol measures

containedin Illinois’ attainmentdemonstrationareadequateto providefor attainmentof

the 1-hourozonestandard. -
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Figure 3
Daily PeakOzone -

from RevisedLADCO Strategy Run 16
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Chapter II

Rate-of-Progressand
Contingency Measures -
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RATE-OF-PROGRESSAN]) CONTINGENCYMEASURES

Introduction -

Section 182(b)(1)requiresall ozonenonattainmentareas(“NAAs”) classifiedas

moderateandaboveto submitaStateImplementationPlan(“SIP”) revisionto U.S.

EnvironmentalProtectionAgency(“U.S. EPA”) which describes,in part,howthearea

will achievean actualvolatile organicmaterial(“VOM”) emissionsreductionof at least

15%during thefirst six yearsafterenactmentof the CleanAir Act (“CAA”) or by

November15, 1996. The Chicagoozonenonattainmentareais a severeareaandis

- thereforesubjectto thisrequirement.Theportionof the SIPrevisionthat illustratesthe -

- — - plan fcr achievementof this emissionsreductionis referredto as the 15% Rate-Of-

ProgressPlan(“15% ROPPlan”). Illinois EnvironmentalProtectionAgency(“IEPA”)

completedthe 15% ROPPlanfor Chicagoin October1993 andsubmittedit to U.S. EPA

onNovember15, 1993. U.S.EPA approvedtheIllinois 15% ROPPlanon December18,

- 1997. -

Section1 82(c)(2)ofthe CAA requireseachseriousandaboveozonenonattainmentarea

to submitaSIPrevisionwhichprovidesfor anactualreductionin ozoneprecursorsof at

least3%peryearaveragedovereachconsecutive3-yearperiod, for a total reductionof

9%. This requirementbeganin 1997andcontinuesuntil the areaattainsthe 1-hourozone

standard.Illinois’ SIPrevisionthat addressesthis requirementin Chicagofor the period

1997-1999is referredto as the 9% Rate-of-ProgressPlan(“9% ROPPlan”). TheIEPA

preparedthe 9%ROPPlanfor Chicagoin the fall of 1997 and,following anOctober24,

1997,public hearingsubmittedthe planto theU.S. EPA on December18, 1997,as a

revisionto the Illinois SIP.

Sincethatsubmittal,anumberof actionshaveoccurredwhich impactedthe 9% ROP

Planandresultedin IEPA supplementingtheoriginally submittedplan. Someof these

actionsstemmedfrom U.S.EPAissuingarevisedpolicy regardingimplementationof the

1-hourNationalAmbientAir Quality Standards(“NAAQS”) for ozone. Otheractions

involved changesin VOM emissionsreductioncredit allowedby U.S.EPA. In addition,
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delaysin theimplementationof severalfederalandstateregulatoryprograms

- necessitatedan adjustmentto thereductioncreditpreviouslyclaimedin the 9% ROP

Plan. On January18,2000, IEPA heldapublic hearingin Chicagofor thepurposeof

gatheringpublic commenton its supplementto the 9% ROPPlanfor Chicagoto address

theseissues.Thehearingalso addressedthe establishmentof motorvehicleemissions

budgetsfor theyear2007 andacommitmentthatIllinois madewith respectto attainment

planningfor theNortheasternIllinois ozonenonattainmentarea. After reviewingthe

commentsfrom thehearing,JEPAmadeadjustmentsto its draft“Supplementto 9%

Rate-of-ProgressPlanfor the ChicagoOzoneNonattainmentArea 1997-1999”document

- — - to 7reflectthecotumentsrec~ëived,Detailsofthecommentsr~eiVedandtheiEPA’~—

responsemaybe maybe foundinits “Responseto Comments”document..The final 9% -

ROPPlanfor the 1997-1999periodwassubmittedto theU.S.EPAon February17,

2000,anddemonstratesthat thefederalROPrequirementsweremet. U.S. EPAproposed

approvalofIllinois’ 9%ROPPlait on March3, 2000.

This sectionaddressestheROPrequirementsfor theremainingmilestoneperiodsthrough

2007,the yearof attainment.

Rate-Of-ProgressAnalysis

The conditionfor meetingthe rate-of-progressrequirementis that the sumof all

creditableVOM andNOx emissionreductionsmustequal3% peryearaveragedover

eachapplicablemilestoneperiod. The VOM reduction,is determinedfrom theVOM

rate-of-progressinventory,andtheNOx reductionis determinedfrom the NOx rate-of-

progressinventory,

If aStateplansto substituteNOx reductionsfor VOM reductions,separatetargetlevel(s)

ofemissionsmustbecalculatedfor bothNOx andVOM. The targetlevelsof emissions

representthe maximumamountof emissionsallowedin eachpost-1996milestoneyearin

order to meetthe3% peryearrate-of-progressrequirement.Illinois’ post-1996ROP

plansrely on bothNOx andVOM reductionsto satisf~’its ROPrequirements.IEPA

foundthatacombinationof 2% VOM reductionsfrom theChicagoNAA and7% NOx
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reductionsfrom the statewideattainmentareawas sufficientto satisf~’its 1997-19999%

ROPrequirementfor Chicago. JEPAhasdeterminedthat this approachalsosatisfiesthe

ROPrequirementsfor theremainingROPmilestoneyearsof 2002 through2007. Illinois

is thereforerelying on this samecombinationofNAA VOM reductions(2%) and

attainmentareaNOx reductions(7%) to meettheremainingChicagoNAA ROP

requirements.

The U.S. EPAprescribed methodology for determiningthe NOxand VOMtargetlevels

basedon Section4.0 of its GuidanceDocumentis explainedin theIEPA’s 9%ROPSIP

doctimefft. Specificalfy,SectionWin the “SUPPLEMENTTO 9%RATE~OF~

PROGRESSPLAN FORTHE CHICAGO-OZONENONATTA11~4MEN1~AREA1997~

1999” datedFebruary,2000(IEPA documentAQPSTR 1-00),containsthedetailed

informationanddatanecessaryto calculatethetargetlevelsfor bothVOM andNOx for

- eachperiodicmilestoneyearfrom 1999 through2007. Table1 summarizesthesetarget

levels. As statedabove,theVOM targetlevelsarebasedon the ChicagoozoneNAA,

whilethe NOx targetlevelsarebasedon the statewideattainmentarea.

Table 1
- Chicago ROP Target Levels

Tons per Day(“TPD”)

Pollutant 1999 2002 2005 2007
VOM 807.82 770.11 740.92 - 729.13
NOx _l820.5l 1657.23 1514.41 1412.76

In order to determinewhethertheROPrequirementsaremet,an analysismustbe

completedto estimatethe impactof the emissionsreductionstrategyon eachmilestone

periodemissionslevel andcomparethatto theROPtargetlevel. Illinois’ emissions

reductionstrategy,as containedin its attainmentdemonstrationfor Chicago,couples

local NAA VOM reductionsdescribedin the 9% ROPPlanwith statewideNOx emission

reductionsper thefederalNOx STPCall. Detailsof the VOM emissionsreduction

programsaredescribedin the9% ROPPlan. In additionto theseprograms,the

EmissionsReductionMarketSystem(“ERMS”), theenhancedinspectionand
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maintenancesystem(“El/M”), andthe reformulatedgasoline(“RFG”) PhaseII program

are fuiiy operationalin the2002 milestoneyear. Reductionsfrom these-programsin the

9% ROPPlanwerepreviouslydelayedor substantiallyreduceddueto delaysin their

implementation.Also, Phase2 of Illinois’ cold cleaningdegreasingrulebecomes

effectivein 2001,which will provide11.68TPDof VOM reductionsin the Chicago

NAA.

In regardto NOx emissionsreductions,Illinois is complyingwith the federalNOx SIP

Call andis adoptingcontrolsfor largeelectricalgeneratingunits (“EGUs”), largenon-

- - -- EGUs,~nd-large~effientkilns. Controlof N051emissionsfrom thesesoiit’ceswill b~gin

in 2004. N.Ox reductionsin 2007iromapplicationofthesecontrolreq.uirementsto those.

sourceslocatedin theozoneattainmentareahavebeendeterminedto be 432 TPDfrom

the EGUs,and21 TPD from the non-EGUs,includingthecemeritkilns. These

reductionswererequiredpursuantto the federalNOx SIPCall andareconsistentwith

U.S.EPA’sNOx controlrequirementsandreductionamounts. Thesereductionsare in

additionto theNOx controlsdescribedin the 9% ROPPlan. Detailsof theNOx SIPCall

controlscan befoundin the [EPA TechnicalSupportDocuments(“TSD”) for thelarge

EGU,non-EGU,andcementkilns rulemakings.Detailsof thepreviouslyreliedupon

NOx controlprogramscanbe found in [EPA’s 9%ROPPlan.

JEPAhasreliedon its emissionsinvcntory developedfor theOTAG transportproject,

and updatedfor theNOx SIP Call, to estimatethe impactof theseemissionscontrol

strategies.This inventorywas usedin thedevelopmentof the 9% ROPPlan,andwasthe

basisfor themodelinginventoryusedin theChicagoNAA attainmentdemonstration.

The9%ROPPlaninventoryhasbeenupdatedto includethereductionsfrom the

additionalabove-mentionedprogramsto determinecompliancewith the remainingROP

milestonetargetlevels. Table2 summarizesthe emissionslevels for VOM for the

ChicagoozoneNAA and for NOx for the ozoneattainmentareaincorporatingthecontrol

strategiesincludedin the attainmentdemonstrationfor eachmilestoneyearandthe

• associatedtargetlevelsfor that year. TheresultsdemonstratethatIllinois’ attainment

strategysatisfiesfederalROPrequirements.
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Table2
Chicago1999-2007ROPAssessment

Tonsper Day (“TPD”)

OzoneNonattainment Area:

VOM 1999 2002 2005 2007
Controlled Level 772.72 678.23 654.33 644.24
ROP TargetLevel 807.82 770.11 740.92 729.13

Attainment Area:
NOx 1999 2002 2005 2007
Controlled Level 1632.81 1538.77 1067.78 1043.08

ROP Target Level 182051__• 1657.23 1514.41- 1412.76

Contingency Measures -

As explainedin the9% ROPPlan,an additional3%reductionin emissionsmustbe

providedper Section1 82(e)(9)ofthe CA.A as abuffer thatmustbemaintainedthrough

eachROPmilestone. Illinois will provideall of thenecessarycontingencymeasure

reductionsfrom VOM emissionsin theChicagoozonenonattainmentarea. As

determinedin the 9%ROPPlananalysis,thecontingencymeasurerequirementis 31.11

TPDofVOM emissions.As in pastROPPlans,Illinois is includingthisamountof

reductionalongwith the requiredcreditablereductionamount,to determinethetotal

requiredROPVOM reductionamount, Illinois hasadopteda singlecontrolplanwhich

includesall necessarymeasuresandwhich will providethe totalreductionsneededfor

ROPandcontingency.U.S.EPA hasfound this approachto be acceptablein its previous

approvalof theIllinois 15%and9% ROPPlans.

Basedon acomparisonof theROPTargetLevelandthe controlledlevel of VOM

emissionsas shownin Table2, the amountof contingencyprovidedis 35 TPD,92 TPD,.

87 TPD, and85 TPD for eachof themilestoneyearsfrom 1999 to 2007. (The 1999

contingencyamounthasalreadybeenproposedforapprovalby the U.S. EPAin the

- Illinois 9%ROPPlan). Theseamountsall exceedthe minimum31 TPD requiredfor

contingencyby the CAA.



Therefore,Illinois’ attainmentstrategysatisfiesthe contingencyrequirementof the ROP

provisions. Althoughnot required,Illinois’ attainmentstrategyalso providesfor NOx

contingencyemissionsof 188 TPD, 118 TPD, 446TPD, and370TPD for eachof the

milestoneyearsfrom 1999-2007,respectively. In addition, Illinois expectsto also

control largeinternalcombustionenginesafter the U.S. EPArepromulgatesNOx

emissionsstandardsfor thiscategoryofNOx sources.TheNOx SIPCall control

requirementsforthiscategorywereremandedbackto U.S. EPA for reconsiderationby a

federalcourt in responseto alawsuitoverthe NOx SIPCall.
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TRANSPORTATIONCONFORMITY

Introduction

The purposeof this documentis to establishanddescribethe emissionsbudgetsfor the

year2007 for volatile organic compounds (“VOC”) and oxides of nitrogen (“NOx”)

motor vehicleemissionsin the Chicagoozonenonattainmentarea. Thesebudgetswere

developedconsistentwith themotor vehicleemissionscontrolstrategiesincludedin this

attainmentdemonstrationsubmittal. Thebudgetsreflectan emissionslevel determined

usingprojected vehicle miles traveled(“VMT”) for the attainmentyear,2007,derived

- from transportationmodelingdatapreparedby the ChicagoArea TransportationStudy

(“CATS”), in cooperationwith the Illinois Departmentof Transportation(“IDOT”).

The projectedVMT levelsareconsistentwith the VMT usedin previousattainment

plan submittal and with -the Chicago “15%” and“9%” Rate-of-Progress State

Implementation Plans (“SIP”) submittals.

Background

A motor vehicleemissionsbudgetis thatportionof the total allowableVOC andNOx

emissionsallocated to highwayandtransitvehicleusethat aredefmedin the SIPfor a

certain date. The rules governing transportationconformity requirecertain

• transportationactivitiesto be consistentwith motor vehicleemissionsbudgetscontained

in controlstrategyimplementationplans(40 CFR§ 93.118). Section93.101of the

rule defmes a “control strategy[State] implementationplanrevision” as a“planwhich

contains specific strategiesfor controlling the emissionsandreducingambientlevelsof

pollutantsin order to satisfy CleanAir Act (“CAA”) requirements of reasonable further

progressandattainment.” In orderto demonstrateconformityto themotor vehicle

emissionsbudget,emissionsfrom the implementation of a transportation plan or a

transportationimprovementprogrammustbe lessthanor equalto thebudgetlevel (40

CFR§ 93.118(a)).
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Transportation conformity will be basedon thesesubmittedmotor vehicle emissions

budgetsafterthe U.S. EnvironmentalProtectionAgency(“U.S. EPA”) declaresthat

the budgetsmeetthe adequacycriteriaof the transportationconformity rule under§

93.118(e). The motor vehicleemissionsbudgetsin this submittalareadequateas each

of the six criterion under§ 93.118(e) aresatisfied. Thesesix criteria include:

1) Thesubmittedcontrol strategyimplementationplanrevisionor maintenance
planwasendorsedby the Governor(or his or her designee)andwas subjectto a
Statepublichearing.

2) T Beforeth~conti~olstrategyimpleiiiezitaiiouplanor maihtenan~ep1~nwas
• submittedto EPA,.consultationamongfederal, State,and local agencies

occurred: full implementation plan documentation was provided to EPA; and -

EPA’s stated concerns,if any,wereaddressed;

3) The motor vehicleemissionsbudgets(s)is clearly identified andprecisely
quantified;

4) The motor vehicle emissionsbudget(s),whenconsideredtogetherwith all other
emission sources, is consistentwith all applicablerequirementsfor reasonable
further progress, attainment, or maintenance (whichever is relevant to the given
Implementation plan submission);

5) The motor vehicle emissions budget(s) is consistent with andclearly relatedto
the emissions inventory and the control measures in the submitted control

• strategy implementation plan revision or maintenance plan, and

6) Revisions to previously submittedcontrol strategyimplementationplansexplain
and document any changesto previouslysubmittedbudgetsandcontrol
measures,impactson point andareasourceemissions;anychangesto
establishedsafetymargins;andreasonsfor the changes(including the basisfor
anychangesrelatedto emissionfactorsor estimatesof vehicle miles traveled).

Therequiredpublic hearingto acceptpubliccommenton the proposedmotorvehicle

emissionsinventory is scheduledfor 10:00 p.m., November8, 2000 at the JamesR.

ThompsonCenterin downtownChicago. Notification of this hearingwasprinted in

the “ChicagoSun Times “ on October9, 2000anda copy of that notice will be

includedwith the final versionof this submittal. After the closeof the public hearing
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comment period, a “ResponsivenessSummary”will be preparedaddressingany

comments received. -

In compliance with adequacy criterion #2, a Tier II Interagency Consultation meeting -

was held on October 4, 2000. At this meeting,the IEPA representative discussed the

requirements for the attainment demonstration as they relate to transportation

conformity andexplained the derivationof the proposedmotor vehicleemissions

budgets. Concerns raised by the U.S. EPA regarding the inclusion of Transportation

Control Measures were addressed through an expanded discussion of this program with

this document. • • -

Compliance with theremainingadequacycriteria is containedwithin the narrative of

the attainment demonstration document and this transportationconformity section.

The 2007 AttainmentDemonstration

In April 1998, the illinois Environmental Protection Agency (“IEPA”), along with the

States of Indiana,Michigan andWisconsin,submittedaPhaseII attainmentplanfor the

LakeMichigan area. The technicalanalysisthat wasincludedin the submittalindicated

the Stateswill be ableto attainthe 1-hourozone NationalAmbientAir Quality Standard

(“NAAQS”) in the region. In November1999,the U.S.EPA requiredthat motor

vehicle emissionsbudgetsconsistentwith the April 1998 AttainmentPlanbe submitted

by December 31, 1999. These budgets were also required to be determined “adequate”

by U.S. EPA by May 31, 2000.

The motor vehicle emissionsbudgetsestablishedanddescribedhereinweredeveloped

consistent with the methodology and control strategy assumptions used in the Phase II

Attainment Demonstration and both the Chicago 15% Rate of Progress (“ROP”) Plan

and the 9% ROPPlan submittals. They rely on the mobile source controlmeasures

included in the ROPplans, and continuing implementation of national control

measures.Emissioncontrol measuresspecific to motor vehicleemissionswhich have
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been included in the respectiveROPplansandthe PhaseII attainmentdemonstration

include:

• Vehicle emissionstandards:the 1990 Federal Motor Vehicle ControlProgram.
Tier I enginestandards,the Nationallow emissionvehicle(“NLEV”) program,
Tier II enginestandardsandgasolinesulfur limits, andthe U.S. EPAheavyduty
dieselengineemissionrequirements.

• Vehicle Inspection andMaintenance(“I/M”): the 1990 program, the 1992
improvement to the program, and the 1999 implementation of the enhanced I/M
program. -

• Fuel requirements: the PhaseI reformulated gasoline (“RFG”) program in 1995,
• Pha~eif RFGwhich began iii 2000~and the CAA-r~quired use of gasoline - --

detergent additives.

To maintain consistency, the 2007 Chicagononattainmentareamotor vehicleemissions

budgets were determined usingthe sameinputsandmethodologies used in previous

ROPsubmittals. These assumptionswerealso includedin the emissionsmodeling

performed by the Ozone Transport AssessmentGroup(“OTAG”), which werepart of

the April 1998 attainment demonstration submittal. These inputs include the

methodology for estimatingVMT, useof temperaturesand other appropriate MOBILE

model inputs to reflect Chicago area conditionsandemissioncontrolprograms. The

2007 VMTestimates were generated usingthe actual 1990 vehicle miles traveled

-figures used in the 1990 baseyear Chicago ozoneprecursoremissionsinventory. As

described in the Chicago 15% and9% ROP, VMTwas assumed to grow by 2.7% per

year from 1990 to 1996, and then by 2.0% per year thereafter to 2007. The 1990

baseyear inventory included a Chicago NAAVMTestimateof 140,350,076milesper

summerweekday. Using the 2.7% growth factor for the years 1990 to 1996, andthe

2.0% per yeargrowth factor for 2000to 2007,yields an estimateof approximately204

million milesper summerweekdayfor 2007. This VMT estimateis beingusedto

developthe 2007motor vehicleemissionsbudget.
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The attainmentdemonstrationdocumentationpreparedby LADCO includesthe 2007

Chicagolink-basedtransportationnetwork providedby CATS. The LADCO modeling

is basedon a volume of approximately186 million VMT-. To resolvethis inconsistency

betweenpreviousVMT projectionsandthe datacurrentlyusedby LADCO, the IEPA

is basingthebudgetoti the resultsof CATS conformityanalysisconductedfor the year

2015. The CATS conformityanalysisconductedfor the year2015 resultedin aVMT -

of 204.2million milesapplyingMOBILE model emissionfactorsreflectingyear2007

conditionsresultingin a 10% increasein both VOC andNOxemissions compared to

the 2007 transportation network. Thisanalysisincorporatesthe increasedVMT impact -

on congestion andvehicle speeds. This motor vehicle emissions increase was input into -

the emfision model and included in the ai~tainment demonstration. - -

Motor Vehicle Emission Reduction Program - -

Consistent with the April 1998 AttainmentPlan submittal, the proposed motor vehicles

emissionsbudgetsassumethe presenceof severalemissioncontrol programsthe

benefits of which are quantified using the U.S. EPA motor vehicle emissions model,

MOBILESb. Theseemissioncontrolprogramsassumedin the Attainment Plan

includedanenhancedvehicleinspectionandmaintenanceprogram,theuseof federal

reformulated gasoline, and the phase-in of the national Tier 1 vehicle standards,the

nationallow emissionvehiclestandardsandthe nationalheavyduty dieselengine

emissionstandards.In additionto thesemeasuresthe attainmentdemonstrationandthe

motor vehicleemissionsbudgetsproposedhereinalsoincludebenefitsfrom the U.S.

EPAnationalTier II motorvehicleemissionsprogram. This programwas adoptedby

U.S. EPA in December1999,subsequentto the submittalof the AttainmentPlanmotor

vehicleemissionsbudgets.This programestablishesmorestringentengineemission

standards,especiallyfor NOx emissions,andincludesa limit on the sulfur contentin

gasoline. Accordingto U.S. EPA guidance,thisprogramwill provideapproximatelya

2.5% reductionin VOCs anda 10.5% reductionin NOx emissionsin theyear2007.

Thesebenefitshavebeenincorporatedinto both the AttainmentDemonstrationandthe
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proposedmotor vehicleemissionsbudgets.Following is adescriptionandexplanation

of the MOBILE modelinputs describingthesecontrol programs.

Motor Vehicle EmissionControls: The primaryChicagoarea-specificmotor
vehicle emissioncontrolprogramsthatwill be in placein 2007 arean enhanced vehicle

JIM program and the requireduseof reformulatedgasoline.

InspectionandMaintenance: The JIM inputs reflect the 2007 JIM program in
Illinois: biennial Enhanced JIM at full cutpointsfor newervehiclesolder than4 years;
biennial regular JIM for older (pre-’ 81) vehicles;partial pressure test credit for gascap

check but no other anti-tampering check and no purge test. Since not 100% of the
- - - VMT in a county comesfrom vehiclesthat-arerequiredto-undergoJ/M-testing, -

estimates of JIM coveragefor eachcounty areusedwhencalculatingemissionsby
- county, functional classand—vehicletype. TheI-IM coveragefactorsare98% for Cook

andDuPage Counties, 60% for Kane, 95% for Lake, 50% for McHenry, and65%for
Will. The corresponding factors for the nonattainrnent townships of Grundy and
Kendall Counties are25% and81 %, respectively.Thesepercentageswereusedto
estimate average countywide emission factors from the JIM andno-JiM outputs.

Reformulated Gasoline: Chicago is one of nine cities required by the Clean Air
Act to use reformulated gasoline. Phase I of the program began in 1995, with Phase II
starting in January 2000. U.S. EPAestimatesthatthe useof PhaseII reformulated
gasoline will reduce summertime VOCandNOx emissionsby 25% and 7%,
respectively, from 1990 levels. The emission reductionbenefitsfrom theuseof this
cleaner burning fuel areaccounted for through the MOBILEmodel.

OtherEmissionReductionPrograms

In addition to thesemeasures,severalotherprogramsare in placein the Chicagoarea

whichprovideemissionreductionbenefitswhich arenot calculatedby the MOBILE

model. Theseincludethe implementationof transportationcontrol measures

(“TCMs”), andthe useof clean fuels andvehiclesresultingfrom the implementationof

the EnergyPolicy Act of 1992 (“EPAct”) andthe StateCleanFuelFleet Program. The

Chicagononattainmentarea15% and9% ROPSIPs haveincludeda2,0 ton per day

credit for the implementationof TCMs. However, the effectof individual TCM

projectsis not significantenoughto be capturedby the regionaltransportationnetwork

model. Therefore,off-model emissionsbenefitsanalysesareperformed by project

implementersaftersuchprojectshavebeencompletedor put into operation. These
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analysesarecompiledby- theCATS and periodically submittedto JEPA. These

documentsserveas documentationin supportof the SIPcredit takenin the ROPplans.

FurtherVOC emissionreductionbenefitsfrom TCMs areexpectedto occurwithin the

2007attainmentdemonstrationtimeframe. The JEPA is relying on an8.0 ton per day

VOC emissionreductionbenefit from implementedTCM projectsandprograms

between1990and2007. The 2007 VOC motor vehicleemissionbudgetreflects this

emissionreductionbenefit.

Twoadditional programs which achieveVOC emissionreduCtionsfrom the motor

vehicle fleet and the Clean Fuel Fleet Program andFederal Alt~native Fuel Usage

requirements of the NEPA. The Clean Fuel FleetProgramrequiresmotor vehiclefleet

operators to purchase a set percentage of vehicles which, at a minimum, meet the low

emission vehicle emission standards. It is estimated that this program will achieve a

2.8 ton per day reduction in VOC emissionin 2007. The NEPArequiresgovernment

agencies to purchase a certain percentage of vehicles which operate on alternative fuels.

The use of thesevehiclesand fuels is estimated to result in a 0.2 ton per day reduction

in VOCemissions in 2007. The combination of these programs result in a VOC

emissionreductionof 11.0 tonsper day in 2007. The 2007 VOC emissionbudget

proposedin this attainmentdemonstrationincorporatesthisbenefit. As theseemission

reductionsarenot quantifiedthroughthe MOBILE modelthe CATS in conducting

transportationconformitydeterminationsaccounts for these benefitsby subtractingtheir

total from the emissionestimategeneratedusingthere.gionaltransportationmodel

VMT estimatesandMOBILE modelemissionfactors.
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Motor Vehicle EmissionsBudgets

Using the aboveVMT andcontrol programassumptionsandmethodology,following

arethe year2007motOr vehicleemissionsbudgetsfor the Chicagononattainmentarea

for usein determiningtransportationconformity.

VOC Emissions: 152.91 tonsper day

NOx Emissions: 293.92tons per day
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LEGAL AUTHORITY AND RESOURCECOMMITMENTS

Intro4uction

As set forth in earlier StateImplementationPlain (“SIP”) revisions,theIllinois

EnvironmentalProtectionAgency(“JEPA”) hasthe necessarylegalauthorityto

implementthe AttainmentDemonstrationthat isbeingsubmitted, In brief, the legal -

authorityfor theStateof Illinois to carryout its implementationplan is establishedin the

EnvironmentalProtection Act (Act) [415 ILCS 5/1 et seq]. The Act is a comprehensive

— - - pieceof legislationdesignedto placethe controlandenforcementof every typeof

- environmental-problemunderonebodyof law. - - - - -

Pursuantto Section4(1) of the Act, theIEPA is designatedas the air pollution agency for

the Statefor all purposesof theCleanAir Act (“CAA”), includingdevelopingSIPsand

proposingregulations. In accordancewith andby theauthoritygrantedby the Act, the

IEPA will continueprovidingadequatefunding andpersonnelto implementtheprovision

of this planfor meetingtheair qualitystandards.

The Illinois Pollution Control Board (“Board”) has beendesignatedundertheAct asthe

agencyresponsiblefor adoptionof emissioncontrolregulationsandhastheauthority

- necessaryto adoptregulationsfor the control of oxideof nitrogen(“NOx”) emissions

from utility boilersandotherindustrialsourcesthat areincluded in this plan (Section 5 of

theAct). -

Legal Authority to Enforce Applicable Laws,Regulations and Standards and to -

SeekInjunctive Relief

The IEPA is empoweredto enforcethe Act andapplicableregulationspromulgated

thereunder(Title VIII of the Act). TheEPA is directedto investigateallegedviolations

upontherequestof theBoardor uponreceiptof informationalleging a violation andmay

makesuchotherinvestigationsas it shalldeemadvisable. If suchaninvestigation
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disclosesthataviolation mayexist, theEPAshall bring anenforcementactionagainst

the violatorbeforetheBoardin accordancewith the Act andapplicableStaterules.

The Board’sordersmaybe enforcedby the IEPA or theState’sAttorneyof the countyin

whichtheviolation occurred,or by theAttorneyGeneralof Illinois (Sections33(d) and

42 of theAct). Injunctive relief is specificallyauthorizedunderSection43 and45(b)of

the Act. -

In addition, violation of the Act or of regulations adopted pursuant to the Act or -

knowingly submittinganyfa1s~inforthatioii thereunderTh a criminalmisdethé~anof

— - —(Section 44 of the Act). Section 44 of the Act also provides that it is the duty of every --

Stateandlocal law enforcementofficer to enforcethe Act andregulations and

authorizes the issuance of citations for that purpose.
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The purpose of this document is to summarize the updated 1-hour ozone attainment
demonstration for the Lake Michigan area. The attainment demonstration is based on
a state-of-the-art photochemical modeling analysis plus supplemental weight-of-
evidence information (i.e., air quality data analysis). The final attainment strategy
consists of four sets-of controls: (1) Federal Clean Air Act controls, (2) State rate-of-
progress emission reductions, (3) the Federal Tier Il/Low S program, and (4) a range of
regional point source NOx controls. The modeling shows that these controls provide
for attainment of the 1-hour NAAQS throughout the Lake Michigan area. -

Overview of Modeling:The Urban Airshed
Model, version 1.24 (UAM-V) was used for the
analysis. The modeling domain, which is --

shown in Figure 1. includes the areas of high
- - ozoneconcentrations -around Lake Michigan -

(the purple shaded area in the figure) and
possible upwind source areas impacting these

high concentration areas. Grid resolution was
12 m for most model runs and 4 km for a few
runs.

Four episodes were modeled: June 22 - 28,
1991; July14 -21, 1991; June13- 15, 1995;
and July 7- 18, 1995. These episodes were
selected because they are representative of
high ozone episodes in the Lake Michigan
area.

There are three key model inputs: emissions, meteorology, and boundary conditions.
The development of these inputs for the current model basecase is discussed briefly
here.

Emissions: UAM-V requires a regional inventory of gridded, hourly emissions
estimates for speciated volatile organic compounds (VOC), oxides of nitrogen
(NOx), and carbon monoxide (CO). The emissions were processes with the
EMS-95 emissions model. Emissions inventories were prepared for a 1996 base
year, a 2007 base year, and several 2007 strategy/sensitivity scenarios. The
inventories include 1996 state periodic inventory data for point and area
sources, updated state transportation data, and updated growth and control
data. Temperatures from the RAMS3a meteorological modeling were used in
the calculation of motor vehicle and biogenic emissions. Biogenic emissions
were based on USEPA’s BEIS2 model, with an adjustment of the isoprene
emissions in the Ozarks based on the OZIE field data.

Figure 1. Map of Ozone Modeling Domain

1



September18, 2000

Meteorology: UAM-V requires 3-dimensional hourly values of winds,
temperatures, pressure, water vapor, vertical diffusivity, clouds, and
precipitation. Most meteorological inputs were developed through prognostic
modeling with RAMS3a. Cloud and precipitation fields were developed based
on National Weather Service observations. Preliminary evaluation of the
meteorological model results showed adequate representation of the general
airflow features, and good agreement between modeled and measured wind
speeds, temperatures, and water vapor. These findings suggest that the model
results are reasonable and can be used to provide meteorological inputs for
UAM-V. - - -

Boundary Conditions: Boundary conditions were developed by applying UAM-V
- over the eastern-half of the U.S. at 36 km grid resolution and extracting the - - - -

concentration values in the grid cells that are along the edges of Grid M.

BasecaseModeling: The purpose of basecase modeling is to evaluate model
performance by comparing observed and modeled concentrations. The model
performance evaluation considered the spatial pattern, temporal profile, and magnitude
of modeled and measured 1-hour ozone concentrations. -

Peak daily 1-hour -modeled and observed ozone concentrations for a representative
high ozçne day (July 12, 1995) are shown in Figure 2.

65

!?g5546
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16]

145

136

115

Figure 2. Predicted(loft) v. Observed(right) Ozone Concentrations (July 12, 1995)
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The areas of high modeled ozone concentrations correspond with the areas of high
measured ozone concentrations (e.g., over Lake Michigan), Also, the regional (rural)
modeled and measured ozone concentrations are comparable (i.e., on the order of 70 -

100 ppb). Peak ozone concentrations over Lake Michigan appear to be -

underestimated on this and many other days. -

Time series plots of 1-hour modeled and observed ozone concentrations for a high
- ozone site in northeastern Illinois for the July 1995 episode is provided in Figure 3.

• ‘~“~‘•~: s. ,, ~ ,~ ~ .. ,-, ., J~JZlfl5 M,,,.,flS ,~,t4~t~~S .Sfl.IPVS - .d,i* .‘t~ ..~,.n -

-_ __

- Figure 3. Time Series Plot of Modeled (line) and Observed (boxes) Ozone Concentrations

The hour-to-hour and day-to-day variation of modeled and measured ozone
concentr~tioflSare comparable, with some overestimation of nighttime concentrations
and soriie underestimation of peak afternoon concentrations.

Ozone statistics (unpaired peak accuracy, average accuracy of peak, normalized bias,
and normalized gross error) are presented in Table 1. The results for the Lake
Michigan area generally comply with USEPA’s criteria and further indicate the tendency
of the model to underestimate measured ozone concentrations. USEPA recommended
that the attainment tests be applied to those days with the best model performance.
Based on the results in Table 1, the following 18 days were determined to be
appropriate for applying the attainment tests: -

June 25, 1991 July16, 1991 June21, 1995 July 12,1995
June 26, 1991 July 17, 1991 June 22, 1995 July 13, 1995
June 27, 1991 July 18, 1991 June 23, 1995 July 14, 1995
June 28, 1991 July 19, 1991 June 24, 1995 July 15, 1995

July 20, 1991 June 25, 1995

In summary, it is reasonable to conclude that model performance is acceptable and that
the model can be used for regulatory application in th~Lake Michigan area. Given the
model’s tendency to underestimate peak concentrations, however, it should be
understood that the modeled attainment demonstration provides no margin of safety.
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Table 1. Model Performance Statistics - Lake Michigan Area (12 km)

Unpaired
Peak Value Peak Acc
abs mod

Jul16
Jul17
Jul18

Jul19
Jul20
Jul21

130 129 - 0.8
137 119 -13.1
170 137 -19.4
170 137 - -i9,4’ - -

139 168 20.9
101 142 40.6

-- - -15.9 19.0
-16.8 20.5
- 2.8 15.9

- 9.6 ‘20.8 - -

11.7 20.8
18.3 27.9

JulO
Jul10
Jul11
Jul12
Jul13
Jul14
Jul15
Jul16
Jul17
Jul18

122 - 78 -36.1
-106 88 -17.0
118 88 -25.4
146 118 -19.2
178 147 -17.4
150 140 - 6.7
154 156 1.3

92 135 46.7
88 91 3.4
68 55 -19.1

USEPA Criteria = 15-20%

-33.3
-30,6
-29.5
--15,2
-14,6
- 4,3
15.4
23.1

-33.2
-41.3

5 - 15%

33,3
30.6
29.8

192
18.9
14.6
22.6
25.9
33.3
41.3

Jun24
Jun25
Jun26
Jun27
Jun28

Normalized Normalized
Bias Gross Error

92 101 9.8
104 123 18,3
175 136 -22,3
118 139 17.8
138 124 -10.1

Ave Acc
of Peak

-20.4
-16,8
11.9
10.8

- 5.3

-22.6
-19.3

0.5
4,3

-12.1

23.6
22.9
22.2
17.7
19.0

Jun15 125 83 -33.6 -30.4 -33.6 33.7
Jun16 124 97 -21.8 -30.2 -31.9 32
Jun17 145 110 -24.1 -27.7 -29.0 29.3
Jun18 131 109 -16.8 -16.0 -18.9 20.1
Jun19 118 115 - 2.5 -14.6 -18,0 19.5
Jun20 97 120 23.7 - 8.2 -18.9 21.4
Jun21 112 123 9.8 -212 -23.2 - 25.9
Jun22 119 131 10,1 - 1.7 2,3 16.1
Jun23 123 128 4.1 -11.2 - 6.7 17.9
Jun24 166 136 -18.1 - 5.0 - 1.6 17.1
Jun25 108 125 15.7 14.4 8,3 16.3

(Note: days/values with the best model performance and which wore determined to be appropriate for
applying the attainment tests are identified in red above)

30-35%
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Strategy Modeling: The purpose of strategy modeling is to evaluate the ozone air
quality impact of various control scenarios. For this modeling analysis, the following
strategies were modeled: - -

SR1 - CAA controls -

SR81 CAA controls + 0.25 utilities + 0.25 utilities + Tier li/Low S
(IL,lN,Wl) (KY,MO,TN) -

SR9 CM controls + 0.20 utilities + 0.25 utilities + Tier Il/Low S
(IL,IN,Wl) (KY,M0,TN)

SR1O CM controls + 0.20 utilities + 0.25 utilities + SIP call non-utilities+ Tier Il/Low S
(IL,IN,Wl) (KY,MO,TN) (IL,IN,WI)

SAil CAA controls + 0.15 utilities + 0.25 utilities + SIP Call non-utilities+ Tier 11/Low S
- - ((L,lN,WI) (KY,MO,TN) (R,lNWl) -- - -

- - ‘~R12 CM controls i 0,15 utilities + SIP Call non-utilities+ Tier li/Low S

— - - SR13 SR8 WI some changes2- -- ‘ - - -

SR14 SR12w/somechanqes2
ioooo- - NOX VOC

SA15 SR8 w/some new changes3
-

SR16 SR12 WI some new changes3

5R17 SA12w/some new changes~ ‘~“

The strategy runs assumed CAA boundary
conditions unless otherwise nOted (i.e.,
sources outside of the Grid M modeling -

domain reflect only CAA controls). The 10000 -

following sensitivity runs were also modeled:
0000SAla CM controls + Tier Il/Low S

SR8a SR8 + 0.25 utilities (IA)
SR8b SR8 W/ -25% VOC (L.Michigan area)
SR12a SR12 w/ -25% utility NOx
SRI2b SRI2 w/ -25% VOC (L.Micfligan area)

The emissions for the strategy and sensitivity scenarios are shown in Figure 4.

MI @final State rule for utilities (0.25) and non-utilities in Sfl8-SR1 1, SRi3, SRi 5.

WI © proposed State rule [0.25 utilities in 8 counties], Co credits, 13 TVA units © 0.15,
IN non-utility © proposed State rule (SR13 only), IC engines © CAA (SR14 only), higher
VMT growth for WI, proposed diesel S rule, and updated CM boundary conditions

WI © final State rule [0.28 utilities in 8 counties], CO credits, 13 TVA units © 0.15, IN
non-utility @ proposed State rule (SR15 only), IC engines © CM (SR16, SAl 7only),
MO @ SIP Call (SRI7 only), higher VMT growth for WI, proposed diosol S rule, NOx I/M
cutpoints in WI, corrected VMT for IL, updated MOBILE5 inputs for IL and WI, and
updated CAA boundary conditions

Figure 4. Domain wide Anthropogenic Emissions
(tons per day)
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Effect of CAA Controls:
The net effect of growth and CAA control is

a reduction in VOC arid NOx emissions is 14
about 2100 tons and 2400 tons per day, - 10

respectively, compared to the 1996 base year
emissions. The change in ozone S
concentrations due to growth and CAA - -

controls for a hIgh ozone day IS shown in
Figure 5. AS can be seen, there are -2
widespread ozone decreases and isolated -~

- - increases. The ozone decreases occur in -

areas with high 1996 base year ozone - -10
- concentrations (i.e., ozone benefits occur - 14

where it counts).
‘—18

PPB

Figure 5. Change in Ozone Due to Clean Air
Act Controls (July 12, 1995)

S
Effect of Tier Il/Low S: -

Tier Il/Low S controls provide a reduction in
VOC and NOx emissions of about 200 and ~ 5
700 tons per day, respectively, compared to ~
-the Clean Air Act (SRi) control level. The -

change in ozone concentrations due to Tier 1
Il/Low S controls for a high ozone day is
shown in FIgure 6 (note that a finer
concentration difference scale is used in this -3
figure). As can be seen, there are
widespread ozone decreases on the order of
1-3ppb. -7

—3
PPB

Figure 6. Change in Ozone Due to Tier
Il/Low S Controls (July 12, 1995) -

0
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18 93
Effectof RegionalNOx Controls:
Regional utility controls (in IL, IN, Ml, WI, KY, - 14
MO, and TN) reflecting 0.25 lb/MMBTU (i.e.,
SR8) provide a reduction in NOx emissions of
about 2000 tons per day compared to-the 6
Clean Air Act (SR1) control level. The 2
change in ozone concentrations for a high --~ -

ozone day is shown in Figure 7. As can be -2
seen, there are some areas with ozone

- decreases and a few spotty areas with-ozone
increases. - - - - -in

—14

—18

- Figure 7. Change in Ozone Due to
Additional 0.25 Utility Controls (July 12,
1995)

- 18 ~3

The SIP Call controls provide a reduction in 14
NOx emissions of about 1600 tons per day
compared to the 0.25 Ib/MMBTU utility 10
control strategy (SR8). The change in ozone 6
concentrations for a high ozone day is shown
in Figure 8 As can be seen, there some 2
areas with ozone-decreases and a few spotty
areas with ozone increases. Note that the
ozone decreases in Figure 7 are greater than ~
those in Figure 8 because the associated
emission reductions are greater (i.e., more
reduction, more benefit). 14

I
PPB

Figure 8. Change in Ozone Due to
Additional SIP Call Controls (July 12, 1995)
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AttainmentDemonstration:USEPA’s currentguidance allows two attainment tests: a
deterministic test and a statistical test. To supplement these tests, two additional
analyses are presented: a relative attainment test and air quality data analyses (i.e.,
trends in ozone and ozone precursor concentrations, and application of observation-
based methods).

- The deterministic test is a conservative, simple means of assessing attainment. The
deterministic test is passed if-the daily maximum concentrations predicted in each grid
cell are < 125 ppb for all days. The number of days with maximum concentrations �
125 ppb are as follows: - -

- — SRi SR8 SR9 -- Sf10 Sf11 Sf12 Sf13 - SR14 Sf15 Sf16 Sf17 -

- - 8. 5~5 5 5 5 4 _4 5 4 4__-

These results show that the deterministic test is not met by any of the strategies.

The statistical approach permits occasional exceedances and reflects an approach
comparable to the form of the i-hour NAAQS. -The statistical approach test is passed if
three benchmarks, which are related to the frequency and magnitude of modeled
exceedances and the minimum level of improvement, are met. The benchmarks are
addressed- below.

Benchmark 1 requires both that the number of days with modeled exceedances
in each grid cell must be less than 3 and that any modeled exceedance occurs
on a usevere~~day. According to USEPA’s criteria, the following 10 modeling
days are considered severe:

Jul 18,1991 Jun 19,1995 Jul 12,1995
Ju119,1991 - Jun22,1995 Jul i3,l995
Jul 20,1991 Jun 24,1995 — - JuIi4,i995

Jul 15,1995

The maximum number of exceedance days in any grid cell is as follows:

SRi SR8 SR9 SRiO Sf11 Sf12 SR13 Sf14 SR15 SR16 SR17
3 2 2 1 1 1 1 1 1 1 1 -

For each strategy except SRi, the modeled exceedance days all occur on
severe days. For SRi, there are exceedances on two non-severe days (June
26, 1991; and June 23, i995).

Benchmark 2 requires that the maximum modeled concentration on severe days
shall not exceed 130 - 160 ppb, depending on the ~severity” of the -

8
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meteorological conditions. The number of days with modeled concentrations
greater than the allowed value are as follows:

SRi Sf8 Sf9 Sf10 Sf11 Sf12 Sf13 Sf14 Sf15 Sf16 Sf17
5 1 1 1 1 0 0 0 0 0 0

Benchmark3 requires that the number of grid cells � 125 ppb must be reduced
by-80% on each severe day. The number of days the 80% criteria is not met are
as follows:

SRi Sf8 Sf9 Sf10 Sf11 Sf12 Sf13 Sf14 Sf15 Sf16 Sf17
6 0 - 0 0 0 0 0 0 0 0 0

These results indicate that: (i) SRi, which does not pass any of the benchmarks, is not
— sufficient to provide for attainment; (2) SR8 - SRi 1 come Olose to shov~ing attàinn~ei~f, -- --

but appear to fall just short; and (3) SR12 - 14, which meet all three benchmarks, are
sufficient to provide for attainment.

To supplement the model-based attainment tests, two additional analyses are provided:
a relative attainment test and air quality data analyses. The relative attainment test
uses the observed design values in concert with modeling data (i.e., the change in
ozone concentrations between the base year and a given strategy). To show
attainment, the resulting model-adjusted design value must be below the ozone
NAAQS~For those sites with current observed design values above the NAAQS, the
resulting model-adjusted design values are as follows:

Ohs.
SITE D.V. SR1 Sf8 Sf13 Sf14 Sf15 Sf16 Sf17

Pleasant Prairie 131 126 116 115 114 114 113 113
Milwaukee-Bayside 128 123 116 115 114 114 113 113
Harrington Beach 127 123 113 112 111 112 110 109
Sheboygan l25 121 112 111 110 110 108 108
Manitowoc 127 121 112 111 109 110 108 108

Michigan City 140 132 125 124 121 122 119 119

Holland 133 127 121 120 118 119 117 117

Muskegon 132 126 ~20 118 117 118 - 117 117

Unmonitored(mid-Lake) ‘140 132 126 124 123 124 122 122

These results are consistent with those of the statistical attainment test.

Two air quality data analyses were considered: analysis of air quality trends and
application of observation-based methods. The trends analysis shows that there has
been considerable progress toward attainment of the 1-hour NAAQS in the Lake

9
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Michigan area. Local ozone levels have declined in recent years, but incoming ozone
levels remain high. The reduction in local ozone levels can be attributed to local VOC
control programs, as evidenced by the decline in ambient VOCconcentrations and the
VOC-limited conditions in the severe nonattainment area. To reduce regional ozone.
levels, the observation-based methods indicate that regional NOx controls will be
effective. Thus, a strategy of additional local VOC controls and regional NOx controls is
necessary to provide for attainment in the Lake Michigan area. These findings
corroborate the conclusions of the modeling analysis and support the general direction
of the control strategies in the modeling.

Summary: A state-of-the-art modeling analysis was performed to support the updated
i-hour ozone attainment for the Lake Michigan area. The results of the analysis are
considered to be technically credible. In particular, model performance was determined -

to be reasonable (i.e., there is good agreement in the magnitude, spatial pattern, ahd
temporal profile of rn6del’Od and the~sured ozone conceñtrati’Ons)’and the rii’odeled - - -

control path was found to be consistent with corroborative air quality analyses. The
model can, therefore, be used to support regulatory applications for the Lake Michigan
area. Several policy-relevant findings should be noted:

* Domainwide (principally, urban area) VOC emission reductions decrease
ozone concentrations in urban nonattainment areas. The spatial extent of
the ozone decreases is limited, but do occur in high population and
generally high ozone areas.

* Domainwide NOx emission reductions decrease ozone concentrations,
but can sometimes increase ozone concentrations. Ozone decreases
occur throughout much of the modeling domain, including areas with high
base year concentrations. Ozone increases are limited mostly to urban
areas, and are most pronounced on days with lower 1-hour

-- -concentrations. -

* The modeled attainment tests show that Clean Air Act controls alone will
reduce ozone concentrations, but do not, by themselves, provide for
attainment of the 1-hour NAAQS everywhere in the Lake Michigan area.
The full set of controls (i.e., Federal Clean Air Act controls; State rate-of-
progress emission reductions; Tier Il/Low S program; and a range or
regional point source NOx controls, as reflected by Strategy Runs 12 - 17)
provide for attainment of the i-hour NAAQS throughout the Lake Michigan
area. -
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