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Introduction

TheIllinois AssociationofWastewaterAgencies(“lAWN’) appreciatestheopportunityto
commenton theIllinois Pollution ControlBoard’s(“Board’s”) proposedruleestablishinga state-
wideeffluentphosphorusstandard.IAWA hasreviewedtheBoard’sdiscussionoftheproposed
rule. IAWA continuesto opposetherule for thereasonslisted below.

InsufficientJustificationfor aState-wideEffluentStandard

IAWA believesthattherecordfails to providesufficientjustification for promulgationof a state-
widephosphoruseffluent standard.TheBoard’sauthorityto promulgateeffluent standardsis
limited to knownpollutantsandmustbecoupledwith ademonstrationthateconomictreatment
technologyis available. IAWA doesnot believethattherecordin themattercontainsevidence
thatphosphorusis causingwidespreadpollutionproblemsin the stateof Illinois, orthat
promulgationoftheproposedphosphoruseffluent standardwill haveameasurableimpacton
eutrophication.

Therecorddoescontaindiscussionoftherole ofphosphorusasoneofthetwo majornutrientsin
theaquaticenvironment.Whenphosphorusis presentin excessandanumberofother
conditionsarepresent,eutrophicconditionscandevelop.Eutrophicconditionsmayormaynot
be anenvironmentalproblemdependingon thepresenceorabsenceofotherconditions,suchas
low reaerationrates. Noonein this proceedinghasprovidedevidencedefiningtheextentthat
elevatedlevelsofphosphorusarecausingenvironmentalproblems.

TheIllinois WaterQualityReport(“305(b) Report”)aspreparedby theIllinois Environmental
ProtectionAgency(“Agency”) doeslist manystreamsegmentsasbeingimpaireddueto
phosphorus.This listing is not basedon an onsitedeterminationofcauseandeffect. It is based
on statisticalguidelinethatwassetat the

85
th percentileofstatewideAmbientWaterQuality

MonitoringNetwork(“AWQMN”) data. Any streamsegmentthathasafew sampleresults
abovethis concentrationwill be listed asimpaireddueto phosphorus.While theapproachhas



somevaluein identifying streamswherephosphorusmaybeaconcern,it cannot beconsidered
evidencethattheseelevatedlevelsofphosphorusarecausingenvironmentalproblems.

Therefore,the305(b)Reportcannot beusedasjustification for astate-widephosphoruseffluent
standard.

No Needto Shortcuta Science-BasedApproach

It seemsthat all partiesin thismatteragreethattheproposedphosphoruseffluent standardis not
science-based.TheAgencywith theIllinois NutrientWork Groupis in themidstofamulti-year
undertakingto developscience-basedwaterquality standards.IAWA doesnotbelievethe
recordin thismatterdocumentsanurgentneedto shortcutthescience-basedapproachthatis
alreadyunderway.

ProposedPhosphorusReductionsare Insii~nificant

Theproposedrule will haveverylimited impacton thetotal amountofphosphorusenteringthe
aquaticenvironment.Agricultural sourcesarealso majordischargersofphosphorus.In many
areastherearealso significantnaturalsourcesof phosphorusin Illinois soils. Onaregionalor
statewidebasistheproposedinterim effluentstandardwill notnoticeablyreducephosphorus
concentrationsin Illinois streams.

No Daily MaximumLimit

If theBoarddoesproceedwith establishingaphosphoruseffluent standard,it shouldexemptthe
standardfrom theAveragingRule (35 JAC304.104(a) (2) & (3)). Theproposedeffluent
standardof 1.0mg/Iwill be implementedasamonthlyaveragelimit in NPDESpermits. The
AveragingRulewill alsorequiretheAgencyto placein NPDESpermits adaily maximumlimit
of2.0 mg/l. A daily maximumlimit is bothunnecessaryandundesirable.

A dailymaximumlimit is notneededsincephosphorusis not atoxic parameter.Daily
maximumeffluent limits aretypically relatedto acutetoxicity levelsofpollutants. Theyare
designedto preventshorttermdischargesofhighlevelsofpollutantsthatwould leadto acute
toxicity in theaquaticenvironment.While this is appropriatefor toxic pollutants,it is not
appropriateforphosphorus.Phosphorusis anutrientandis not toxic. If theintentofthisrule it
to forcetheuseofwhat theBoardconsidersto be availabletechnology,amonthly average
effluent limit, without adaily maximumlimit, will accomplishthatend.

A dailymaximumlimit is undesirableasit will discouragetheuseofbiologicalphosphorus
removaltechnology(“BPR”). BPRis acomplexbiologicalprocessthatrelieson asequenceof
conditionsto encouragetheluxury uptakeofphosphorus.If anynumberofconditionsarenot
present,theprocesswill not functionatoptimumlevels. As aresult,thisprocessproducesa
morevariableeffluent.
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TheBoardshouldencouragetheuseofBPRoverchemicalphosphorusremoval. Chemical
phosphorusremovalis amoreresourceintensiveprocess.It requiresthemanufactureofa
chemicalandtransportationofthechemicalto treatmentfacilities. It alsoleadsto thecreationof
additionalsludge,which mustbeprocessedandthentransportedto thefinal disposalsite. Each
oftheseadditionalfunctionsareenergyintensive;energyconsumptionhasbothair andwater
qualityconsequencesandrequiringsuchshouldbecarefullyevaluated.

TheStateof Wisconsinhasallowedan exemptionevento themonthly averagelimit forplants
usingBPR. SeeWisconsinAdministrativeCodeNR217.04(2) includedasAttachment1. Note
that theStateofWisconsinhasneverproposedadaily maximumlimit, evenfor GreatLakes
dischargers.

Thepresenceofadaily maximumphosphoruslimit will discouragetheuseofthemost
environmentallyfavorableoptionformeetingthephosphoruseffluentstandards.If theBoard
decidesto promulgateaphosphoruseffluentstandard,IAWA recommendsthefollowing
additionto therule sincephosphorusis not atoxicant:

g) (4) Monthly averagepermit limits establishedunderthis subsection(g) arenot subject
to theaveragingrulesundersubsections(a)(2) and(a)(3) ofSection304.104.

EconomicReasonableness

IAWA believestheeconomicimpactoftheproposedrule hasbeenseriouslyunderestimated.
Wehaveobtainedconstructioncostestimatesfor two recentplantimprovementprojectsthat
includedtheupgradeto phosphorusremoval.

TheVillage ofBeecheris expandingits plantto 1.2 million gallonsperday (“MGD”). Thecost
of chemicalphosphorusremovalincludesachemicalfeedbuilding, equipment,electricaland
controlsfor atotal of$288,000. This doesnot includethecostto handletheincreasedsludge
production,which is estimatedto comprise20%ofthetotal sludgevolume for thisplant. The
costfor sludgehandling(digester,storagebuildingmodificationsandbelt press)is $892,800.
The20%attributableto phosphorusremovalis $178,600. This makesthetotal capitalcostfor
phosphorusremoval$466,600for a 1.2MGD plant.

The City of McHenry’sSouthplant is expandingto 1.5 MGD. This expansionis oneofthefirst
projectsaffectedby theanticipationoftheproposedrule,andhasnow enteredtheconstruction
phase.Thecostofthechemicalfeedequipmentandbuilding, includingelectricalandcontrols,
reflectedin theengineer’spre-bidestimate,was$350,000,which is in line with thecostat
Beecher.Theengineer’stotalpre-bidestimatefor theexpansionprojectwas3 percentabovethe
lowestbid receivedin April 2005.Theimpacton sludgeprocessingatMcHenryhasnotbeen
establishedandis not reflectedin the abovefigure.Furthermore,thechemicalstoragecapacity
andthesizeofthechemicalfeedbuildingweregovernedby thecapacityofchemicaldelivery
trucks, notby theprojectedconsumptionofthechemical.Consequently,theMcHenrySouth
estimateprovidesanindicationofthecapitalcostofaddingchemicalphosphorusremovalto the
smallestplantsin therangetargetedby theproposedrulewhenanewchemicalfeedbuilding is
requiredbutsludgeprocessingcapacityis sufficient.
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Basedon recentfacilitiesplanningat a30 mgdLexington,KentuckyWWTP, thetotal costsfor
BPRandchemicalphosphorusremoval(“CPR”), including theimpacton sludgeprocessingand
anticipatinga 1 mg/L phosphoruslimit, wereasfollows basedon a20yearpresentworth
analysis:

BPR CPR
Initial CapitalCosts $10,092,000 $4,286,000
OperationandMaintenanceCosts $1,625,000 $11,455,000
EquipmentReplacementCosts $457,000 $205,000
Total PresentWorth 12,174,000 $15,946,000

Costsfor severalWisconsinfacilitiesstudiedduringtheRockRiverphosphorustotal maximum
daily loadpilot project(2000)havebeenupdatedto 2005costsandarepresentedin theattached
graphs.Thecapitalcostspresentedabovefor Beecher,McHenryandLexingtonareconsistent
with theattachedgraph. Thesecostsaredramaticallydifferentfrom thosereferencedby the
Board.

TheBoard’sdecisionwaserroneouslybaseduponanestimateofthecapitalcostforphosphorus
removalof$35,000asquotedin theFirstNoticeOpinion. Basedon theinformationpresentedin
thesecomments,theactualcostswill betentimes thatamountforplantsin theoneto five MGD
rangeandfour times that amountforplantsabove30 MGD. ForCPR,thecapitalcostis only a
fractionofthetotal20 yearpresentworthcost. Forplantswith a capacityofoneortwo MGD
usingCPR,it appearsthatthe20 yearpresentworth includingsludgeprocessinganddisposal
will be $600,000to $1,000,000.

Conclusion

JAWA continuesto opposetheproposedinterimphosphoruseffluentstandard.In ouropinion,
therecordin thismatterdoesnot supporttheestablishmentofa state-wideeffluentstandardfor
phosphorusfor thefollowing reasons:

• A demonstrationhasnotbeenmadeofa state-widewaterpollutionproblemdueto
phosphorusinducedeutrophication.

• Thereis noneedto shortcutascience-basedwaterqualitystandardfor phosphorus
currentlyunderway.

• Theproposedrulewill only decreaseambientlevelsofphosphorusan insignificant
amount.

• Theanticipatedcostsofcomplyingwith theproposedrule areunreasonablein light ofthe
magnitudeofprojectedbenefits.

• Thecited costsofcomplyingwith theproposedruleunderstatetheactualcostsby
betweenafactorof4 to 10 times.
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150—3 NIL NR 217.04

Unofficial Text (SeePrinted Volume). Current through date and Registershownon Title Page.

Chapter NR 217

EFFLUENT STANDARDS AND LIMITATIONS

NR217.01 Purpose.
NR217.02 Applicability.

MR 217.03 Definitions.
NR 217.04 Effluent standardsandlimitations forphosphorus.

Note: Effluentstandardsarebeingcreatedfor phosphorusat this time. Effluent
standardsforotherpollutantsmaybe addedto this chapterat later dates.

Note: Correctionsmadeunders.13.93(2m) (b) 7., Stats.,RegisteiAugust,
1997,No. 500.

NR 217.01 Purpose. The purposeof this chapteris to re-
ducethe amountof pollutantsdischargedto surfacewatersby es-
tablishingeffluentstandardsandlimitationsfor pollutantsin ef-
fluentdischargedto surfacewatersofthe state.Effluentstandards
andlimitationsareadoptedpursuantto ch.283, stats.

History: Cr. Register,November,1992,No. 443,efl~12—1—92.

NR 217.02 Applicability. This chapteris applicable to
point sourceswhichdischargewastewaterto the surfacewatersof
the state.

History: Cr. Register,November,1992,No. 443,eff. 12—1—92.

NR 217.03 Definitions. Defmitions of termsand the
meaningofabbreviationsusedin this chapterareasdefinedinchs.
NR 102, 106, 205,210 and243. In addition:”effluentstandard”
meansany requirementfor a specificpollutant applicableto a
categoryorclassof point sourceswhicharemorestringentthan
therequirementsunders.283.13(1) to (4), Stats.

History: Cr.Register,November,1992,No. 443,e11 12—1—92.

NR 217.04 Effluent standards and limitations for
phosphorus. (1) GENERAL. Effluent limitationsfortotal phos-
phorusshallbe imposedin WPDESpermitsfor wastewatersdis-
chargedto surfacewatersasspecified in thissection.

(a) An effluentstandardfor totalphosphorusshallapplyasfol-
lows:

1. Aneffluentlimitation equalto I mg/Ltotalphosphorusas
amonthlyaverageshall applyto publicly ownedtreatmentworks
andprivately owneddomesticsewageworkssubjectto ch.NR
210 which dischargewastewatercontainingmore than 150
poundsoftotal phosphoruspermonth,unlessanalternativelimi-
tation is providedundersub.(2).

2. Aneffluentlimitation equalto 1 mg/Ltotalphosphorusas
amonthly averageshall applyin caseswherethe dischargeof
wastewaterfrom all outfalls of afacility otherthanthosesubject
to ch.NR 210containsacumulativetotalof morethan60pounds
of totalphosphoruspermonth,unlessanalternativelimitation is
providedundersub.(2). Outfallsconsistingofnoncontactcooling
waterwithout phosphoruscontainingadditivesmay not be in-
cludedin thecalculationof thecumulativetotal of phosphorus
dischargedfrom thefacility. Compliancewith theconcentration
limit shall bedeterminedasarolling 12 monthaverageasdeter-
minedby thetotalphosphorusfromall outfallssubjecttotheefflu-
entlimitation for themostrecent12monthsdivided by thetotal
flow for all thoseoutfalls for thesameperiod.

3. Effluent limitationsfor phosphorusequalto 1 mg/L asa
monthly averagecontainedin permitsonDecember1, 1992 shall
remainin effect.

4. Effluent limitationsfor phosphorusequalto 85% removal
of influentconcentrationsof phosphoruscontainedin permitson
December1, 1992shallbemodifiedto 1 mgJL totalphosphorus
asamonthly averageuponreissuanceofthepermitunlessanal-
ternativelimitation is providedundersub.(2).

5. Runoffto surfacewatersfrom animalfeedingoperations
shallbecontrolledusingbestmanagementpracticesto achievethe
purposeofthis chapterpertainingto phosphorus.

6. Thedepartmentshalldetermineif apermitteeis discharg-
ing morethantheapplicablethresholdvaluespecifiedin subd.1.
or2.by examiningavailabledataonorrequiringmonitoringofthe
amountof phosphoruscontainedin thewastewatereffluent.Such
data shall be representativeof the amountof phosphoruscon-
tainedin the wastewatereffluentduringperiodsof dischargeor
operation.

Note: Thethresholdvaluesofthis sectionwill beappliedat thetimeofWPDES
permitreiseuanceorpermit modificationwhichmay occurdueto changesin waste
characteristics.

Note: SeeNR102.06in referenceto waterqualitystandards.

(2) ALTERNATIVE EFFLUENT LIMITATIONS TO THE EFFLUENT
STANDARD FORPHOSPHORUS.(a) Permitteessubjectto sub.(1) (a)
1., 2., or4.mayrequestanalternativeeffluentlimitation for total
phosphorusif oneor moreof thefollowing apply:

1. A perniitteemayrequestanalternativeeffluentlimitation
in caseswhereachievingthe I mg/L total phosphoruseffluent
standardis notpracticallyachievable.

a. A permitteerequestingan alternativeeffluentlimitation
underthissubdivisionshall provide,asapartoftheWPDESper-
mit process,informationwhichdemonstratesthatthe1 mg/Ltotal
phosphoruseffluentstandardis notpracticallyachievableandin-
formationnecessaryfor thedepartmentto establishanalternative
effluentlimitation.Theinformationprovidedshallincludebutnot
belimitedto thefollowing: theresultsofacomprehensivephos-
phorusmislimi7ationstudyto determinethesourcesof phospho-
rusto thewastewater,anevaluationofpossiblemethodstoreduce
thesourcesof phosphorusto the wastewater,adescriptionof ac-
tions implementedto reducethe sourcesof phosphorusto the
wastewater.In addition,thepermitteeshall providedataon the
phosphorusconcentrationsintheinfluent to andeffluentfromthe
wastewatertreatmentfacilitieswhichareachievableafterphos-
phorus minimizationstepshavebeenimplemented,alternative
treatmenttechnologieswhichmay beemployedto achievethe 1
mg/Leffluentstandard,andtheir associatedremovalefficiencies
andcostsandtherequestedalternativeeffluentlimitation.

b. Thedepartmentshall reviewrequestsandtheinformation
providedby permitteesandmayestablishalternativeeffluentlim-
itationsto theeffluentstandardimposedundersub.(1) (a) 1., 2.
or4. wherethis standard,in thebestprofessionaljudgmentofthe
department,is notpracticallyachievable.Forthesecases,thede-
partmentshall establishanalternativeeflluentlimitation consid-
eringtheeffluentqualityachievablewith theapplicationof treat-
ment technologies, process changes, and phosphorus
minimization stepsto reducethe amountof phosphorusto the
maximumextentpracticallyachievabletaking into accountener-
gy, economicandenvironmentalimpacts.

2. A permitteemayrequestanalternativeeffluentlimitation
in caseswheretheoperationof specificbiological phosphorusre-
movaltechnologieswill achievealevel ofperformanceequiva-
lentto a1 mg/Leffluentstandard.Systemswhichemploybiologi-
calphosphorusremovaltechnologyshallresultin theremovalof
notlessthan90%of thephosphoruswhichwouldberemovedby
achievingthe 1 mg/L total phosphoruseffluent standardbased
uponamassdetermination.

Register,August,1997,No. 500
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a. A pennitteerequestinganalternativeeffluentlimitation
underthis subdivisionshall,asapartoftheWPDESpermitap-
plicationprocess,provide information whichdemonstratesthat
achievingtherequestedalternativeeffluentlimitation usingbio-
logical phosphorusremovalwill achievethisrequirement.Thein-
formationshallincludedataon thetotalmassof phosphorusdis-
chargedusing biological removalwith andwithout chemical
polishingandthetotalmassofphosphorusdischargedusingtreat-
menttechnologiesto achievethe1 mg/Leffluentstandardandthe
informationnecessaryfor thedepartmentto establishanalterna-
tive effluentlimitation.

b. Thedepartmentshall reviewrequestsandtheinformation
providedbypermitteesandmayestablishalternativeeffluentlim-
itationsto theeffluentstandardimposedundersub.(1) (a) 1., 2.,
or4.wherethealternativelimitation, in thebestprofessionaljudg-
mentofthedepartment,will resultin insignificantdifferencesin
theamountofphosphorusdischarged,onamassbasis,compared
to themasswhichwould bedischargedby achievingthe I mg/L
total phosphoruseffluentstandard.For thesecases,thedepart-
mentshallestablishanalternativeeffluentlimitation considering
theeffluentquality achievablewith theapplicationof biological
phosphorusremoval technologies,taking into accountthetotal
phosphorusremovalperformanceonamassbasis.Thealternative
effluentlimitation establishedby thedepartmentunderthis sub-
paragraphmaynot exceed2 mgILasamonthly average.

3. A permitteemayrequestanalternativeeffluentlimitation
in caseswherephosphorus—deficientwastewatersnecessitatethe
additionofphosphorusto abiological treatmentsystemto assure
efficientoperationandcompliancewithothereffluentlimitations.

a. A permitteerequestingan alternativeeffluent limitation
underthis subdivisionshall,asapartof theWPDESapplication
process,provideinformationwhichdemonstratesthatachieving
the I mgfLtotal phosphoruseffluent standardis not practically
achievableandtheinformationnecessaryfor thedepartmentto es-
tablish an alternativeeffluent limitation. The informationpro-
videdshall includebutnot belimited to the following: theresults
ofacomprehensivephosphorusminimizationstudyto minimize
theamountofphosphorusdischargedwhileallowing efficientop-
erationof thewastewatertreatmentsystem,adescriptionof ac-
tions implementedto reducethe amount of phosphorusdis-
charged,thephosphoruseffluentconcentrationsachievableafter
phosphorusminimi7~tionstepshavebeenimplemented,the re-
movalefficienciesandcostsassociatedwith alternativetreatment
technologieswhichwould benecessaryto achievethe1 mg/L ef-
fluentstandardandtherequestedalternativelimitation.

b. Thedepartmentshall reviewrequestsandtheinformation
providedby thepermitteeandmayestablishalternativeeffluent
limitationsto theeffluent standardimposedundersub.(1) (a)2.
wherethis standard,in thebestprofessionaljudgmentof thede-
partment,is notpracticallyachievable.Thedepartmentshall es-
tablishanalternativeeffluentlimitationconsideringtheminimum
phosphoruseffluent quality achievablewhile allowing efficient
operationof thewastewatertreatmentsystem.Thealternativeef-
fluentlimitation establishedby thedepartmentunderthis subdivi-
sion maynot exceed2mgIL asamonthly average.

(b) Permitteessubjectto sub. (1) (a) 1. or 2. whichdonotdis-
chargetheireffluentinto thebasinsoftheGreatLakesor theFox
(Illinois) river mayrequestanalternativeeffluentlimitation for
totalphosphorusaccordingto theprovision ofthis paragraph.

1. A permitteemayrequestanalternativeeffluentlimitation
underthisparagraphin caseswhereachievingthe1 mg/Leffluent

standardwould notresultin anenvironmentallysignificantim-
provementin waterqualityandmaterialprogresstowardstheat-
tainmentandmaintenanceof associatedsurfacewaterquality
standardsfor thereceivingwaterasestablishedin chs.NR 102to
104.

2. A permitteerequestinganalternativeeffluentlimitation
underthisparagraphshall proposefor thedepartment’sapproval
astudyplanto identify thereceivingwatersaffectedorpotentially
affectedby thedischarge,describehowinformation will be ob-
tainedtojustify analternativeeffluentlimitation underthis para-
graph,andprovidetheinformationnecessaryto establishinterim
andalternativeeffluentlimitations underthis paragraph.This
studyplanshallbesubmittedasapartoftheWPDESpermitap-
plicationprocess.Theresultsofthestudyshallincludeanevalua-
tion of all pointandnon—pointsourcesof phosphorusin thewa-
tershedsand the impactsof the phosphoruscontributionson
biologicalandchemicalwaterqualityconditions.Uponreviewof
thestudyplan,thedepartmentmayrequireadditionalinformation
asdeemednecessaryandmayexpandthestudyto includeother
watershedsorportionsthereofthatmaybesignificantly impacted
by thepermittee’sdischargeof phosphorus.

3. Thedepartmentmayestablishanalternativeeffluentfind-
tationwhere,in thebestprofessionaljudgmentof thedepartment
andbaseduponthe informationprovidedby thepermitteepur-
suantto thestudyplanandotherrelevantinformation,achieving
theeffluentstandardundersub.(1)(a) 1.or 2.would notresultin
anenvironmentallysignificantimprovementinwaterqualityand
materialprogresstowardsthe attainmentof associatedsurface
waterqualitystandardsfor thereceivingwaterbodyasestablished
inchs.NRlO2to104.

4. Aninterim effluentlimitation andcomplianceschedulefor
completingthestudyshall beimposedin apermituntil therequest
for anexemptionfromthe 1 mg/Leffluentstandardis approved
ordenied.Theinterim effluentlimitation shall beequalto therep-
resentativeconcentrationoftotal phosphorusasamonthlyaver-
agein theeffluentbasedontheinformationprovidedby theper-
mitteeasapartof theWPDESpermitapplicationprocess.

5. Alternativeeffluentlimitationsestablishedunderthispara-
graphmaynot exceedtheinterimeffluentlimitation established
undersubd.4.

(3) ANALYTICAL METHODS AND LABORATORY PROCEDURES.
Methodsusedfor analysisof influentandeffluent samplesshall
beasdescribedin ch.NR219unlessalternativemethodsarespe-
cified in theWPDESdischargepermit.

(4) COMPLIANCE. Thedepartmentshalldetermineandspecify
areasonablecomplianceschedulein thepermittee’sWPDESper-
mit if thefacility isunabletomeettheeffluentstandardor limita-
tionsdeterminedaccordingto thissectionatthetimeofpermitis-
suanceor reissuance.Thedatefor compliancewith this section
maynot extendbeyond3 yearsfrom thedateofpermit issuance
or reissuance,unlessthe departmentdeterminesthat circum-
stancesbeyondthepermittee’scontrol,suchasanenvironmental
impactstatement,requireadditionaltimefor compliance.In such
circumstances,thedatefor compliancewith thissectionmaynot
extendbeyond5 yearsfrom thedateof permitissuanceor reis-
suance.

(5) DEPARTMENT DETERMINATIONS. Effluent standardsand
limitationsestablishedundersubs.(1) (a)and(2)arenotsubject
to thevarianceprocedureunders.283.15,Stats.

History: Cr.Register,November,1992,No. 443,eff. 12—1—92.
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Attachment2 — Costgraphsfor WisconsinfacilitiesstudiedaspartoftheRockRiver
phosphoruspilot project,2000.
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ComprehensiveComparisonofPhosphorusRemovalTechnologiespresentedto the Central
StatesWater Environment AssociationAnnual Meeting by Troy A. Larson, Strand
Associates,Inc., May 2005.
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