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PETITIONERS’ POST-HEARING BRIEF REGARDING PETITION FOR VARIANCE
IN CONNECTION WITH DISCHARGE OF TOTAL DISSOLVED SOLIDS AND
RESPONSESTO ADDITIONAL QUESTIONS FROM BOARD’S TECHNICAL UNIT

CITGO Petroleum Corporation (“CITGO”) and PDV Midwest Refining, L.L.C.

(“PDVMR”) (hereinaftercollectively referred to as “CITGO”) have petitioned the Illinois

PollutionControl Board(the“Board”) for avariancethat would authorizethedischargeof Total

DissolvedSolids (“TDS”) subjectto certainconditionsthat havebeenapprovedby the Illinois

EnvironmentalProtectionAgency (the“IEPA” or the“Agency”). CITGO is seekingthis water

varianceas part of a significant environmentalproject. CITGO hasenteredinto a Consent

Decreewith the United StatesEnvironmentalProtectionAgency (the “U.S. EPA”) and the

environmentalauthorities for four other states including Illinois in order to resolve certain

allegedair quality violations and substantiallyreduceemissionsof sulfur dioxide (“SO2”) and

nitrous oxide (“NOx”). The LemontRefinery is amongthree refineries for which substantial

emissionreductionswill be achievedasrequiredby the ConsentDecree. Theestimatedannual

SO2 and NOx emission reductions for the Lemont Refinery are 15,000 and 1,100 tons



respectively. (A copy of the ConsentDecreeexecutedon January26, 2005 was submitted

previouslywith CITGO’spre-filedtestimonyasExhibit 1.)’

In orderto comply with theemissionrequirementsofthe ConsentDecree,CITGO must

install a wet gas scrubberin the Fluidized Catalytic CrackingUnit (“FCCU”) in addition to

substantialsupportequipmentandcontrols. Accordingly, amajorconstructionprojectextending

approximately20 monthsis required. (SeeExhibit 2 (a copyof the complianceschedulefor the

Lemont Refinery in connectionwith the ConsentDecree). See~ Exhibit 3, which contains

constructionpermit drawingsdepictingthe new equipmentto be installedand a descriptionof

the same.) CITGO has included a substantialamount of equipmentdesignadjustmentsto

minimize the environmentaleffect of wastewaterdischargesfrom the wet gas scrubber.

Nevertheless,installationofthewet gasscrubberwill increasetheamountof TDS in thetreated

wastewaterattheLemontRefinery. (Exhibit 4 is a copyofthepetitionfor aTDS watervariance

filed with theBoardon November8, 2004.)

Oneofthecritical pathitems is to obtainaconstructionpermit from thewaterdivisionof

theIEPA. Exhibit 5 is acopyofthe applicationfor that constructionpermit.2 On December3,

2004, CITGO submitted the constructionpermit application, consistent with the overall

constructionschedule.In preliminaryconversationswith thewaterdivision oftheIEPA, CITGO

learnedof two critical issuesthat posechallengesfor the ConsentDecreeschedule. First, the

IEPA will not grantthe constructionpermitwithout also issuing a modified NationalPollutant

Discharge Elimination System (“NPDES”) permit. Second, becausethere has been an

exceedanceoftheTDS standardin thepast, in associationwith snow melt runoff, carryingroad

saltand similarcompoundsinto the streams,theIEPA couldnot issueaNPDES permit for this

All exhibits referred to herein were submitted previously with CITGO‘S pre-filed testimony on
February17, 2005,unlessotherwiseindicated.
2 Page 3 (inadvertently omitted from the previously filed Exhibit 5) of the Construction Permit

Applicationfor thePurgeTreatmentUnit (December2004)is attachedheretoasExhibit 5.
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project unlessCITGO obtaineda variancefrom the Board. Hence,the variancepetition was

filed soonafterthe ConsentDecreewaslodged.

Finally, a negotiatedcomplianceplanhasbeencompletedto the satisfactionofthe IEPA

andwas submittedasExhibit 7. This complianceplanrequiresthat extensiveTDS databe taken

from the DesPlainesRiver at the 1-55 Bridge during the winter months. Subsequentto two

seasonsof streamtesting, the LemontRefinerywill beableto sizethe requiredholdingtank or

basinfor thewet gasscrubberdischargeduring periodsof high salinity if that option is needed.

The project for the retentionsystem would be scheduledto begin by March 1, 2009, with

completion expectedby the winter seasonbeginningDecember1, 2009. During the February

24, 2005hearing,the IBPA expressedits supportfor the varianceandits conditionsbasedupon

the supplementalinformationsubmittedby CITGO and enteredinto this record. Accordingly,

CITGO requeststhat the Board find that: (1) if the instant variancepetition is not granted,

CITGO will incur anarbitrary andunreasonablehardship;and (2) thevariance,if granted,will

not resultin significantinjury to thepublic or theenvironment.

STANDARD FOR GRANT OF VARIANCE RELIEF

Pursuantto Section 35(a) of the EnvironmentalProtection Act, the Board has the

authority to granta variancefrom one of its regulationswheneverimmediatecompliancewith

suchregulationwould imposean arbitraryor unreasonablehardshipon thepetitioner. 415 ILCS

5/35(a) (2004); City of Cantonv. Illinois EnvironmentalProtectionAgency,2002 WL 560970,

at *1(111. Pollution Control Bd. April 4, 2002). In grantingor denying a variance,theBoard

must balancethe hardship of compliancewith its regulationson petitioner againstadverse

environmentalimpacts. MarathonOil Co. v. EnvironmentalProtectionAgency,242 Ill. App. 2d

200, 206, 610 N.E.2d789,793 (
5

th Dist. 1993);MonsantoCo. v. PollutionControlBd., 67 Iii. 2d

276, 292, 367 N.E.2d 684, 691 (1977). The petitionermust establishthat the hardshipit will
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encounterfrom denial of the requestedvariancewill outweighany injury to the public or the

environment from the grant of the same, “. . . and only if hardshipoutweighs injury does

evidencerise to the level of arbitraryorunreasonable.”MarathonOil Co., 242 Ill. App. 2d at

206, 610N.E.2dat 793.

THERE ARE NO PRACTICAL ALTERNATIVES THAT WOULD REDUCE THE TDS
DISCHARGE CAUSED BY INSTALLATION OF THE REQUIRED WET GAS
SCRUBBER; THEREFORE, COMPLIANCE WITH THE BOARD’S EXISTING TDS
WATER QUALITY STANDARD WOULD IMPOSE AN ARBITRARY AND
SIGNIFICANT HARDSHIP ON CITGO

Section 35(a) of the EnvironmentalProtection Act requires the Board to determine

whetherCITGO haspresentedadequateproofthat it would suffer an arbitraryor unreasonable

hardshipif requiredto comply with theBoard’sTDS waterquality standard. 415 ILCS 5/35(a)

(2004); MarathonOil Co., 242 Iii. App. 2d at 206, 610 N.E.2dat 793. CITGO, theU.S. EPA

and the IEPA arepartiesto a ConsentDecreeto substantiallyreduceair emissions. CITGO

agreedto thesereductionsand will invest more than $120 million at the Lemont Refinery.

CITGO is subjectto substantialpenaltiesif it doesnot meet the ConsentDecreeschedule.

Installationof the wet gasscrubberwill increasethe amountof TDS in the Lemont Refinery’s

treatedwastewater.

CITGO hasinvestigatedmethodsof avoidingthereleaseofwastewaterfrom the FCCU

to the existingwastewatertreatmentsystem,includinga managedreleaseprogramwith the use

of a storm water basin for retention, deep well disposal, and installation of evaporation

wastewatertreatmenttechnology.Noneofthesealternativesarepractical.

At this time, theonly optionfor amanagedreleaseprogramwould entail using the storm

waterbasin(“SWB”) for retention. The SWB is usedto collect site storm water runoffand

drainagefrom naturally existing waterways. A markedincreasein storm water volume has

occurreddueto residentialdevelopmentsnearthenorthwestfacility boundary. Therunofffrom
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thesedevelopmentsfeedsinto thenaturallyexistingwaterwaysthat terminatewithin theLemont

Refinery’sboundariesand ultimately end up in the SWB. Due to a specialcondition in the

GroundwaterManagementZoneApproval Letter, issuedby theBureauofWaterPermitsection,

theSWB waterlevelmustbemaintainedbelow 12‘9” dueto thegroundwatergradient. Because

of the existing difficulties associatedwith maintaining the water level below 12’9” with the

additional burden created by the increased storm water runoff volume from residential

developments,to try to retain the wet gasscrubbereffluent during periodsof snowmelt and

deicingwould notbeaviableoption.

As discussedin CITGO’s variancepetition(Exhibit 7), deepwell disposalis not aviable

alternativebecausedeepwell disposalwould constituteaClassI injection well. ($~Exhibit 13;

seealso February24, 2005HearingTranscriptat 39:9 - 39:24.) ClassI injection wells arenot

permittablein northeasternIllinois becauseno cap rock exists over the depth wheredisposal

wells aredrilled. ($~Exhibit 13.) Technologiesfor removalof sodiumsulfatefrom a dilute

aqueousstreamare limited. Electrodialysishas in no casebeenapplied in the chemicalor

refinery industrieson the scalerequiredat the LemontRefinery. Biological sulfatereduction

theoreticallyis possible;however,biological sulfatereductionwill not reducethe overall TDS

concentrationsimply by replacingthe sulfateions with carbonateions. The concentrationof

sodiumsulfateis too highfor reverseosmosisconcentration,asscalingproblemswould develop.

The only technologypotentially availablewould be evaporation. Evaporationis an

energyintensiveapproach,which would result in increasedcarbondioxide emissionsinto the

atmosphere. The evaporationprocesswould requirea multi-effect evaporatorto minimize

energyconsumption. A falling film evaporatorwith mechanicalvaporrecompression(“MVR”)

is themost energyefficient approach. Subsequentcrystallizationwould producea dry sodium

sulfateby-product. Whetherthis by-productwould be of sufficient purity to have anymarket
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valuehasnot beendetermined. ~ Exhibit 7, attachmentA (CITGO’s Petition for Variance

filed November8, 2004), which depictsa conceptualprocessflow diagramof a falling film

evaporatorwith MVR; ~ ~ Exhibit 14 (a descriptionof evaporationcosts)andFebruary24,

2005HearingTranscriptat40:12 - 40:18.)

Thecapitalcostin 2004dollarsfor theapplicationof suchtechnologyto this wastewater

stream is on the orderof $7 million. Operatingcosts,includingdepreciation,are estimatedat

$1 million per year. Forty percentof this $1 million amountrepresentsenergycosts. This cost

estimateassumestheLemontRefineryhassufficient steamcapacity,and it also assumesthat a

new boilerwill not be required. Moreover, CITGO is not awareof a situationwheresucha

massiveevaporationsystemhasbeenconstructedoroperated. CITGO also notesthe increased

energydemandandemissionimpactthat suchan evaporationsystemwould require. Additional

investigationwouldbenecessarybeforesuchan approachcouldbepursued.($~Exhibit 14.)

Requiring CITGO to install evaporationwastewatertreatmentfor the wet gas scrubber

dischargesinto the wastewatersystemwould imposean arbitrary and unreasonablehardship.

Such installation is not practical, and such installation certainly is not practical on the time

scheduledictatedby theConsentDecree. CITGO is not thecauseof anywaterquality standard

exceedance.Further, CITGO is investingsubstantialmoniesin the LemontRefineryto reduce

air emissionsas well as significantly reducing the overall environmentalreleasesfrom the

LemontRefinery. In addition, thewastewaterdischargeat issueis relatively modest;indeed,the

relative contribution of this project is within error range of the sampling method.

(SeeFebruary24, 2005 Hearing Transcript at 35:5 - 36:8.) Hence, requiring control of the

increasedwastewaterdischargewould impose an arbitrary and unreasonablehardship on

CITGO.
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GRANT OF THE REQUESTED VARIANCE WILL NOT RESULT IN SIGNIFICANT
INJURY TO THE PUBLIC OR THE ENVIRONMENT

Thehardshipto CITGO ofcompliancewith theTDS waterquality standardis substantial.

At the sametime, thereis no cognizablebenefit to thepublic or the environmentby compelling

suchcompliance.

TDS is composedof a varietyof anionsand cations,thus, thereareno “toxicity” values

that canbeappliedto thegenericTDS parameter. For General Use waters,TDS, sulfatesand

chloridesareregulated. TheIEPA hasindicatedthat technicaldatasupportedeliminationof the

TDS waterquality standardandincreasingthesulfateGeneralUse limit to approximately1,800

mg/L. (~Exhibit 10 (informationprovidedto the stakeholdersby the IEPA on this issue)).

Additional toxicity testing is beingcompletedby the U.S. EPA. If theseresultsare consistent

with the JEPA’s previous research,the IEPA may proposethesechangesin water quality

standardsin thefourthquarterof2005.

Sodiumsulfate,at theproposedlevelsdischarged,will not impacttheaquaticcommunity

in the ChicagoSanitaryand Ship Canalor in theDesPlainesRiver. (~February24, 2005

HearingTranscriptat 37:4 - 38:4.) There is no adverseeffecton aquaticlife due to TDS and

sulfatelevelsprojectedhere. Therefore,the grantof the requestedvariancewill not result in

significant injury to the public or the environment. (See ~ Exhibit 6 (JamesE. Huff’s

December2004reporttitled “Impactof CITGO’s ProposedDischargeon WaterQuality”)).

Investigationsrelatedto water quality standardsfor TDS have beenconductedby the

IEPA and are ongoingby the U.S. EPA. The IEPA hasproposedthat TDS be removedasa

waterquality parameterand sulfatewaterquality standardsbe increasedto 1,800mg/L. Under

theseproposedstandards,therewould be no waterquality exceedanceevenduring snow melt

conditions. Therefore,theremaybe no needfor furthercontrolson CITGO’s TDS wastewater

discharge.
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Further responsesto questions from the Board’s technical unit are included in

AttachmentA hereto.

WHEREFORE, CITGO requeststhat the Board find that: (1) adequateproof that

immediatecompliancewith theBoard’sTDS waterquality standardwould imposean arbitrary

and unreasonablehardship;and (2) grant of the requestedvariancewould poseno significant

injury to the public or the environment. Finally, CITGO requeststhat the Board grant the

requestedvariance.

Dated:March 14, 2005

Respectfullysubmitted,

By:

JeffreyC. Fort
LetissaCarverReid
SONNENSCHEINNATH & ROSENTHALLLP
8000SearsTower
233 SouthWackerDrive
Chicago,Illinois 60606-6404
(312) 876-8000(Phone)
(312) 876-7934(Facsimile)

14425764.6

THIS FILING IS BEING SUBMITTED ON RECYCLED PAPER

for CITGOPETROLEUM
CORPORATIONandPDV MIDWEST
REFINING, L.L.C.
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ATTACHMENT A

CITGO’S RESPONSESTO ADDITIONAL QUESTIONS FROM ILLINOIS
POLLUTION CONTROL BOARD’S TECHNICAL UNIT

1. Exh. 5, the ConstructionPermitApplication for the Purge TreatmentUnit (December

2004), appearsto bemissingpage3from theoriginal andcopiesfiled with theBoard.

Page3 (inadvertentlyomitted from the previouslyfiled Exhibit 5) of the ConstructionPermit

Applicationfor thePurgeTreatmentUnit (December2004)is attachedheretoasExhibit 5.

2. Flow valuesfor thePTUappearin severalplacesin thetestimonyandhearingexhibits.
Wouldyoupleasereconcile theflow valuesbelow, indicatingperhapswhich represent
PTUinfluentor effluent...

In designingnew processfacilities, the loadingsare refined as the designproceedsthrough

variousstages. In addition,therearedesignloadingsandanticipatedactualloadings. Treatment

facilities typically aredesignedwith a safetyfactor,asoccurredin the FCCUWetGasScrubber,

andis standardengineeringpractice. Therefore,designloadingstypically areaboveanticipated

actualloadingsto assurethe facilities will not be undersized.The different loadingsidentified

by the Board’stechnical staffreflect theseconsiderations. Specifically, the 331,000gpd and

0.33 MGD (which is the samevalue,just roundedto two significantdigits), is a DESIGNvalue,

usedfor sizingthe equipment. The 274,000gpd is the ACTUAL ANTICIPATED AVERAGE

FLOW from the FCCU Wet Gas Scrubber,basedon the historical refinery production. As

Mr. Harmon testified,currentlythereare no plans to increasethe Lemont Refineryproduction

from the historical level. The 0.38 MGD (and 375,000 gpd, which is the samenumber,just

roundedto two significantdigits) wasone of theearlierDESIGN AVERAGE FLOW numbers,

which subsequentlywasreviseddownto 0.33 MGD (or 331,000gpd),basedon furtherprocess

designwork, which allowedfor areductionin waterconsumption.

3. Flow contributions to Outfall 001 in addition to the PTUalso appear in the hearing
exhibits:...



Pleaseindicate what flows constitutethe 3.6 mgd at 2,160 mg/L TDS referencedin
Exh. 6. In theremainingflows to Outfall 001 listed in Exh. 11, other than the 3.6 mgd
and0.27mgdshownin Exh. 6footnote2, are thereanyTDScontributions? If so, would
youpleaseindicateconcentrationandflow?

Thesourcesconstitutingthe3.6 MGD are thesamesourceslisted in Exhibit 11, Pg 1 of4 ofthe

amendedNPDES permit renewal. The 3.6 MGD reflects the typical dischargeat low flow

streamconditions.

4. TheTDSdesignloadingand concentrationarereferencedin thehearingexhibits...

The TDS loadingson the PTU of 215,000 lb/day and 274,000 gpd are the anticipatedactual

averagevalues. This translatesinto a TDS concentrationof 94,000 mg/L. The systemis

designed,asdescribedabove,to handlean averageflow of331,000gpd. The ScheduleN used

76,000mgIL anda flow of331,000gpd,which equatesto 210,000poundsperdayofTDS. The

minordifferencein poundsofTDS perday is dueto refineddesigninformation. Thedifference

in flow reflects the differencein DESIGN (0.331 MGD) versusACTUAL ANTICIPATED

(0.274MGD) flows. In summary,thebestestimateofanticipatedflow andloadingat this point

is 274,000 gpd containing215,000 poundsper day of TDS. The sulfatesmerely are a

stoichiometricfractionofthis,67%oftheTDS.

Usingthe loadingfiguresprovidedin Exh 6 at 2, whatwould be the TDS concentration
in thePTUeffluent?

The274,000gpdis the sameas0.274MGD. Theconcentrationfrom thePTU thereforewill be:

(215,000pounds/day)/ (8.34)(0.274MGD) = 94,000mg/L

What is the expectedconcentrationof TDS in the effluentfrom the PTU before it
combineswith otherflowsto Outfall 001?

The274,000gpdis thesameas0.274MGD. Theconcentrationfrom thePTU thereforewill be:

(215,000pounds/day)/ (8.34)(0.274MGD) = 94,000mg/L

2



5. Exh. 6 at 2 indicatesthesulfatedesignloadingfrom thePTU to the receivingstreamis
142,000 lbs/day. Exh. 14 at 1 usesa sodiumsulfate loading of 304,000 lbs/day to
calculatecostsfor a falling film evaporator. Wouldyou pleasedescribe the reason
behindusinga higherloadingto calculatetheevaporatorcosts?

Exhibit 6 presentsthe anticipatedaverageloadingsto the receiving stream. Exhibit 14 is the

DESIGNloadingfor theequipment.The304,000poundsperdayof sodiumsulfateis equivalent

to 205,000poundsper dayas sulfate. As explainedin the earlier questions,equipmentdesign

takesinto accountmaximumloadings,andnotjusttheaverageloadings.
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2. PROCESSDESCRIPTION

A purgestreamfrom theWGS containingammoniawill bedirectedto a newbuilding (120feet
long and 45 feet wide) located eastof the existing wastewatertreatmentplant. The purge
treatmentunit (PTU) is sizedto handileamaximumflow rateof 300 gpm,and adesignaverage
flow rate of 230 gpm. Two WGS technologiesare still under consideration. One system
includessulfite oxidation stepasanintegralpart ofthe WGS. The secondsystemincludesan
oxidationstepexternalto theWGS. If the lateris selected,an externalair oxidationstepwill be
addedto the PTU producingsodium sulfate. The WGS that includes an oxidation system
integralto theWGSis likely to beselected,sotheprocessdescriptionpresentedhereinassumes
describesthis system.

Theconversionof sodiumsulfite to sodiumsulfate(sulfite oxidation) occursin thebaseof the
WGSinsteadof an externalPTU. Caustic is addedto the scrubbingsolution andrecirculated
throughexternaleducatorsthatdrawtherequiredair for oxidation. Causticis alsousedto adjust
thepH from theWGS operatingrange(6.2to 9.0) to therangeof 9-9.5. Theoxidationsystem
includesfacilities to reliablycontrolthepH oftheoxidation system. Theoxidizedpurgestream
from the WGS is sent directly to the Auto-Pulse Tubular BackpulseFilter, one norrnaily
operating and one spare to ensureuninterruptedservice. The Auto-Pulse Filter removes
suspendedsolids from the purgestream. Internalsfor the filter will bemadefrom 316L SS.
Pl~i~2irwill besuppliedto thefilter to providethepulsatingnecessaryto accommodatesolids
removal. A bypassline is providedwhichwill be utilized whenthefilter is beingpulsatedwith
plartair.

Thesludgefrom theAuto-PulseFilter is sentto a newSludgeTankthrougha gravity flow line.
Two sludgepumps(onespare)areprovidedto pumpthesludgefrom thetankto thetwo Oberlin
Filters,one normallyoperatingandonespareto ensureuninterruptedservice. Plantair will be
suppliedto the Oberlin filter to help facilitate the solids dewatering. The filtrate from the
OberlinFilter will besentthroughanewline to anewDewateringBasin Sumpwhereit will be
collectedandthempumpedby two newDewateringBasinSumpPumps(onespare)backto the
line going into theAuto-PulseFilters. TheDewateringBasinSump andtheassociatedpumps
will have316LSS asthematerialof construction. Thereis alsoarecirculationline providedto
sendthefiltrate to the inlet line of theOberlin filters. TheOberlin ifiter systemis elevatedsuch
that the dry solid cakedischargecanbe collectedto 20 cu yd roll off boxesthat canthenbe
truckedto a landfill for disposal.

All piping aroundthe Auto-PulseFilter system,the Oberlin Filter systemand theDewatering
Basinsumpwill be316LSS.

The effluent from theAuto-PulseFilter, which will containlessthan 15 mgfL Total Suspended
Solids, will be sent to a new opentop PT(JEffluent Tank that will be equippedwith a new
Agitator. Both theagitatorandtankwill havecarbonsteelastheirmaterialof construction. A
newsodiumhypochioritestoragetankwill alsobeprovided;Thetankwill be equippedwith two
new meteringpumps (one spare). Thesepumpswill sendsodiumhypochlorite to the PT(J
Effluent Tank. Aimnonia reductionwill be facilitated through the breakpointchlorination
processcontrolledby Oxidation-ReductionPotential (ORP) probes. The PTU effluent will
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