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)

POST-HEARING COMMENTS OF ENVIRONMENTAL LAW & POLICY CENTER,
PRAIRIE RIVERS NETWORK AND SIERRA CLUB IN SUPPORTOF THE ILLINOIS

EPA RULE MAKING PROPOSAL

Thetestimonyandcommentsin therecorddemonstratethat thattheBoardshouldadopt

aninterim rule thatwill generallyrequiremonthly averagepermitlimits of 1 mg/L total

phosphorusfor neworexpandeddischargesby majordischargers.No onehasseriously

attemptedto disputetheshowingmadein therecordby theIllinois EnvironmentalProtection

Agency(“IEPA”) andcleanwateradvocatesthat:

- phosphorusdischargesareinjuring Illinois rivers, lakesandstreams,and

- establishingarule thatgenerallyrequiresa lmg/L phosphoruslimit on newand

increaseddischargesis areasonable-andaffordablestepthatwould serveto reducetheextentto

whichtheproblemgetsworseduring thenextfouryearsduringwhichnumericnutrientwater

quality standardsaredevelopedandadopted.

Therehavebeenbasicallytwo objectionsthat havebeenmadeto theproposal. First, it

hasbeensaidthat therearealot of otherthingsweshouldbedoing to controlphosphorus.This

is absolutelytrueandcompletelyirrelevant.Thefactthat weshouldalsodo otherthingsdoesnot

showthat we shouldnotbeginto controlnewor increaseddischargesofphosphorusnow.
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Theotherobjectionsarebasedon theideathattheIEPA proposalis notbasedon “sound

science”andthatno limit shouldbeplacedonany dischargersuntil a “scientifically sound”

demonstrationhasbeenmadethatneworincreasedphosphorusloadingswill causeimpairments.

(SeeWritten TestimonyofJamesDaughertyp. 3 andTestimonyofRichardLanyonp.20.) In

fact, theIEPAphosphoruseffluent standardproposalis very“scientifically sound”in the

relevantsenseandtheseobjectionsarebasedon afundamentalmisunderstandingofthepurpose

andgoalofthePart304 SubpartA: GeneralEffluentStandardsandthebasictheoryofthe 1972

CleanWaterAct.

Whatfollows is abriefdiscussionofthefactsandlaw relatingto thetwo basicobjections

thathavebeenmadeto theproposalandafew commentson thewordingoftheAgencyproposal

andthesubstitutelanguageproposedby PrairieRivers, SierraClubandELPC.Also filedwith

thesecommentsarepost-hearingcommentsofBethWentzel,which elaborateon herhearing

testimonyandmakecertaincorrectionsto thehearingrecord.

I. The proposedeffluent rule should be adoptedbecauseit will significantly
reducetheextent to which Illinois watersaredegradedwhile numeric
phosphorusstandardsare developed.

No oneinvolved in this proceedingclaims that the proposedeffluent limit will solvethe

problem causedby phosphoruspollution in illinois watersanddownstreamwaters.Certainly,

GovernorBlagojevichin his June30, 2004statement(seeExhibit 7 to theTestimony ofRichard

Lanyon)makesclearthat“new limits onphosphorusdischargesfor mostnewandexpanding

wastewatertreatmentplants”is just oneofanumberofstepsthatshouldbetakenimmediatelyto

controlnutrientpollution, includingmakingefforts to reducefarmrunoff.
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Further,it is generallyexpectedthat in thefutureeffluent limits will beneededon

existingpoint sourcedischargesofphosphorusandthat, in manycases,thoselimits will

probablybewell belowthemodest1 mg/L restrictionto be establishedfor neW andexisting

dischargesundertheAgencyproposal.SeeCommentofProfessorWalterK. Dodds.In fact,

manydischargersalreadyhaveto meeteffluentlimits far lower thanthoseproposedfor newor

increaseddischargesby theproposedrule. SeePre-filedTestimonyofBethWentzel;Additional

CommentsofBethWentzel(attached);WaterEnvironment& Technology,“Las VegasWins

with TeamApproach,”Vol. 16 No. 12 (December2004)pp.64-68(Ex. 1)

However,thefact thatmoreneedsto bedoneto controlphosphoruspollution-bothnow

andin thefuture is notabasisfor failing to do somethingthatclearlyshouldbedone.

Moreover,whilewe agreethatphosphorusloadingsfrom agricultureneedto bereduced,

it shouldbenotedthatasto phosphorus,pointsourcesmaybethebiggestthepartoftheproblem

formanywaters.In David,M.B andGentryL.E., AnthropogenicInputsofNitrogenand

PhosphorusandRiverineExportfor Illinois, USA,J.Environ.Qual.29:494-508(2000)(a

hearingexhibit identifiedatTr. 95),UniversityofIllinois scholarsestimatethat“47% ofthetotal

P loadsin Illinois riverswerefrom seweragefor 1980 through1997” andthat “estimatesof the

sewerageeffluentcontributionto river exportwere70%for theIllinois River.”p.501. Still

further,thereis reasonto believethatpoint sourcedischargesofphosphorusareactuallymore

harmfulto. theenvironmentthanotherloadings.As statedin theMinnesotaPollution Control

Agency,DetailedAssessmentofPhosphorusSourcesto MinnesotaWatersheds,“Phosphorus

from point sourcesmaybemorebio-available,impactingsurfacewaterqualitymorethana

similaramountofnonpointsourcephosphorusthatentersthesamesurfacewater.”(Exhibit 1 to

theTestimonyofRichardLanyonatp. ii)
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II. The proposedeffluent limit onnew and increaseddischargesis soundas a
matter of science,law and policy. -

-Theargumentthattheproposalshouldnotbeadoptedbecauseit is not scientifically

soundis basedona fundamentalconfusionbetweentherole ofeffluentrulesandwaterquality

standards.Waterquality standardsmustbebasedon a“soundscientificrationale”andmust

protectthe“most sensitiveuse”ofthewaterbody(40CFR131.11).Forthis reason,testimony

regardingtreatmentcosts,administrativeconvenienceandothereconomicfactorsis notrelevant

to settingwaterqualitystandards.

Effluent standardsareavery differentanimalfrom waterqualitystandardsandarebased

on practicalconsiderationsofenvironmentalprudence,permitwriting andwastewatertreatment.

Over30 yearsago,in In theMatterofEffluentCriteriaNos.R70-8 1972, Ill. Env. LEXIS 154

(January6, 1972),theproceeding-thatestablishedmanyofthecurrenteffluent limits in Part304,

theBoardexplained:

Determiningdischargerequirementson acase-by-casebasissoasto tailor
dischargesto streamqualityrequirementsis averytime consumingprocedurethat
createsa greatdealofuncertainty.Recognizingthedesirabilityofenforceable
numericalstandardsapplicabledirectlyto effluentsdischarged,theBoardin one
ofits first official actions, in October1970,published for public hearingpurposes
aproposedsetofeffluent standardsfor possibleadoptionasaregulation, (p. 1)

TheBoardadded:

The numerical effluent standardsadopted today are intended asbasic
requirementsthatshouldbemet everywhereasrepresentingordinarygood
practicein keepingpotentiallyharmfulmaterialsout ofthewaters.In somecases,

• becauseofthelow volumeofthereceivingstreamorthelargequantitiesof
treatedwastewaterdischarged,meetingthesestandardsmaynotsuffice to assure
thatthestreamcomplieswith waterqualitystandardsseton thebasisofwhat is
necessaryto supportvarioususes.In suchcasestheverynatureofwaterquality
standardsrequiresthat additionalmeasuresbetakenbeyondthoserequiredby
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ordinarygoodpracticeto reducefurtherthedischargeof contaminantsto the
stream.(pp.10-il)

Forthesereasonsandsubjectto therequirementthatpermitsmustnot causeaviolation

ofwaterquality standards(see35 Ill. Adm. Code304.105),Illinois hasadoptednumerous

effluent limits in part•304.Theselimits arenot“scientific” in thesensethattheyhavebeen

tailoredthroughprecisescientificstudiesto preventall possibleimpairmentsandto onlyprohibit

pollutionthatwill causeimpairments,but thatis not theirpurpose.Likerulesprohibiting

smokingwhile operatinggasolinepumps,theeffluentrulesrequireordinarygoodpracticeto

lessenthechanceofa knownevil occurring.Theseeffluentrulesarescientificinsofarasscience

is notopposedto commonsense. -

Illinois currentlyhaseffluent limits for dischargesofphosphorusto lakesandto all

watersin theLakeMichiganBasin. See35 Ill. Adm. CodeSection304.123(a),(b). Illinois

would havesuchlimits for dischargesto rivers andstreamsbut for thebygonebelief that

phosphorusdischargedto rivers andstreamsdid not affecttheenvironment,aview that is

thoroughlyrefutedby thetestimonyofProfessorLemkeandaswell asthecurrentliterature.

Phosphorusdischargesto rivers andstreamsinjure thereceivingwatersaswell aswatersmiles

downstreamincludingsidechannellakesto theIllinois River. (R04-26Transcriptp. 23)

Further,it is contraryto themostbasicprinciplesof theCleanWaterAct andtheIllinois

EnvironmentalProtectionAct to arguethatthestateshouldonly limit pollutionto theextentthat

it canbe scientificallyproventhat allowingmorepollution will causeenvironmentaldamage.

Congressin passingthe 1972CleanWaterAct rejectedtheearlierfederalapproachof“focusing

on thetolerableeffectsratherthanthepreventablecausesofpollution.” Environmental

ProtectionAgencyv. Californiaex rd. StateWaterResourcesControlBoard,426 U.S. 200, 202

5



(1976). Under-the CleanWaterAct all dischargesaresuspect.Indeed,theywereto be

eliminatedmanyyearsago.33 U.S.C. 125l(a)(l).

• It is also clearunderIllinois law thatthereis no “right to pollute.” PeabodyCoalCo. v.

Pollution ControlBoard, 36 Ill. App. 3d 5, 344 N.E.2d 279, 288-89(5th Dist. 1976).Underthe

EnvironmentalProtectionAct theburdenis on theonewho woulddischargepollutantsto prove

that thedischargewill complywith theAct. 415 ILCS5/39(a).Moreover,personswishing a

permit for aneworincreaseddischarge,thepartiesto whichthe IEPA’s proposedphosphorus

effluentrule applies,mustsubmitanapplicationshowingthatthenewpollutionwill notharm

• theenvironmentandis necessaryin light ofthe availabletreatmentalternatives.35 Ill. Adm.

Code 302.105(f).Thenotionthattherecanonly belimits on pollution to theextentthat it has

beenscientificallydemonstratedthatmorepollution to thereceivingwaterwill cause

impairments is at oddswith the law andsoundpublic policy.

III. The Board should adopt the ELPC/Prairie Rivers/Sierra proposedlanguage
• or other clear languageconsistentwith the law.

In the Memorandum and Testimony ofEnvironmentalLaw andPolicy Center,Prairie

RiversNetworkand-SierraClub, filed October15, 2004, languagewasproposedto correct

• certaindrafting,legalandtechnicalproblemsthatwerepresentin theoriginal languageoffered

by theJEPAto theBoard. Webelievethatthat languageofferedin Octoberis soundandshould

beadoptedby theBoard for thereasonsgivenin October.

It is ourunderstanding,however,thattheIEPAmayitselfoffer revisedlanguagefor its

effluentproposal.Naturally, theBoardshouldconsidertheproposednewAgencylanguageand
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adoptthat languageto the extentthattheBoardfinds thatit is superiorto the languagewe

submitted.Any remainingdraftingissuescanbe addressedon First Notice.

CONCLUSION

TheBoardshouldapproveaninterimphosphoruseffluentrule generallyrequiringalimit

of 1 mg/L totalphosphorusfor all newor increaseddischarges.

- AlbertF. Ettinger
• - Counselfor EnvironmentalLaw & Policy

- - Center,PrairieRiversNetwork,andSierra
Club

DATED: December21, 2004

EnvironmentalLaw & PolicyCenter
35 EastWackerDrive, Suite 1300
Chicago,IL 60601
312-795-3707
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B eforebringing
on-line the new biological nutrient

removal(BNR) facilities
atits wastewatertreat-
ment plant (WWTP),
the City of LasVegas

decidedto form aspe-
cialteamof employees
to coordinatestartup

actMties,overseethe
initial operationof the
complex treatment
process,monitor per-

formance, and meet
startup goals. After
quickly bringing the
plant up to speed,the
team begancollecting

crucial datathat was
usedsoonthereafterto
optimize the facility’s

~igureI City of Las Vegas Wastewater Treatment Plant Liquid Treatment
showing Parallel Treatment Trains
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Units Ammonia Total phosphorus
Summer (March — October)
Mass limit lb/d (kg/d) 366 (166) 126 (57)
Concentration mg/L 0.48 0.17 -

Winter (November-March)
Mass limit Ib/d (kg/d) 427 (194) 126 (57)
Concentration mg/L 0.56 0.17
BNRgoal mg/L <0.2 <0.5

BNR = biological nutrient removal.

performance.Muchof thecreditfor thesuccessful
effort can be attributedto the city’s vision. The
startupprocessfollowedtheplant’sbusinessplan
and involved employeesin decision-making.The
payoffcamein theformof employeesupportfor the
project andonly minor problemsas processes
cameon-line.Qverall,-theprojecthasbeenahuge
success,creatingasenseof pridefor all members
involved.

By pursuingtheteamapproach,thecity want-
edto avoid thekindsof problemsit encountered
whenit beganoperatingits nitrification facility in
1994.At thattime, thecity’s WWTP experienceddis-

- infection upsetscausedby incompletenitrifica-
tion. With theteaminplace,thecity hopedtopre-
vent major problemsfrom occurringduring the
startupof the BNR facility andensurethat opti-
mizedprocesseswould runefficientlywith minimal
chemicalcosts.

The startupteam consistedof plant employ-
eesfrom theoperations,maintenance,laboratory,
management,andelectricalgroups.The plant
designerandanoperationsspecialistalsohelped
thestartupteamby providingtrainingandphone
consultationbeforestartup.Theteammetweekly
to discussproblems,review progress,evaluate
performancedata,anddetermineprocessadjust-
ments.Once the treatmentprocessmet permit
requirements,theteam’sfocusshiftedto optimiz-
ingplantperformance.

Existing Plant, New Process
The30-mgd(114,000-m3/d)BNR

facility beganoperatingin May2003,
accountingfor roughlyone-thirdof
thetreatmentcapacityof thecity’s
91-mgd (344,000-m3/d)advanced
WWTP. Theolder portion of the
treatmentplantconsistsof trickling
filters, nitrifying activatedsludge,
andeffluent filtration. Effluent from
theBNR processis combinedwith
effluent from the older portion of
theplantbeforefiltration (seeFigure

1, p.64).Becausetheplantdischargesinto theLas
VegasWash,which ultimatelyflows intoLakeMead
andtheColoradoRiver,itseffluentmustmeetstrict
permit masslimits for ammonia-andtotal phos-
phorus(seeTable1, above).As flows to theplant
increaseovertime, theallowableconcentrationof
ammoniaandphosphorusin theeffluentdecreases.

- TheBNRfacility consistsof four 7.5-mgd(28,400-
m3/d)trains,eachof whichcomprisesthreeanaer-
obic zones,threeanoxiczones,anda complete
mixed aerobiczone.Designedwith fine-bubbleaer-
ation,theaerobiczoneisconfiguredmuchlike arace-
track,with mixersmoving liquid-aroundthebasin.
Primaryclarificationincludestheoptiontoaddfer-
n chloridein low dosesto controlodorsasneed-
ed.Sincestartup,theBNRprocesshasbeenoper-
atedin theso-calledA20 mode— that is, BNR
occursasthewastewaterflows throughanaerobic,
anoxic, and oxic zones (seeFigure 2, below).
However, the processcanbe modified to include
otherprocessoptionsif desired.

From May 2003 throughMarch 2004, influent
enteringtheBNRprocesshadanaverageammonia
concentrationof 24 mg/L. Nitrification wascom-
plete,as ammonialevels in the effluent wereon
averagebelow0.1 mg/L during the entireperiod.
Totalphosphorusconcentrationsaveraged5.7 mg/L
intheinfluentand0.51 mg/L in theeffluent.Although
thisperformancewasconsideredacceptableingen-
eral,the BNR facility postedmuch loweraverage

Table 1. Permit Requirements at 91 mgd (344,000.m’/d) for Plant
Effluent After Filtration

(Ferflo)

Figure 2 Process Layout of BNR Train

t~2~�)

Afluerebic

Q
0

BNR = biological nutrient removal.
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- phosphorusconcentrationsastheprocessstabilized
andoperationswereoptimizedduringthefirst year.
Additionally,conventionaleffluentqualitymeasures
suchasbiochemicaloxygendemand(BOD) and

totalsuspendedsolids ~JSS)werewell belowper-
mitted limits.

Starting Up, SettingGoals
Thestartupteam setout to meetthefollowing

goals:
• Meetpermitlevels100% of thetime.
• Achievebiologicalphosphorusremovaland

ensurethateffluent from theBNR process

hasaphosphorusconcentrationof no more
than0.5 mg/L.

• Ensurethat effluentfrom the entire plant
hasaphosphorusconcentrationof nomore
than0.2mg/L afterfiltration to meetthe126
lb/d (57kg/d) phosphoruslimit.

• Gainathoroughunderstandingof thefacility’s
performanceandthefactorsaffectingitsoper-

ation.
• Optimizetheamountof chemicalsusedfor fil-

tration. -

• Minimize operatoranxietyduringstartuparid
operation.

In preparationfor startup,theteamvisitedanoth-
ernearbyBNRfacility to learnmoreaboutkeyoper-
ationalcriteriaandparametersthat influenceBNR
operation.A detailedplanwasdevelopedto describe
how thestartupwouldproceed,beginningwith the
seedingfrom theexistingnitrification processand
continuingthroughtheinitial processloading,and
thenfollowedby agradualincreasein theprocess
loadingto developthebiomassto initial operating
setpoints.

A key componentof the startupplan was a
detailedsamplingplan that includedacomplete

dailycharacterizationof irifluent, effluent,andindi-
vidual zoneswithin -

the aeration basin.
Analyses included
measuresof organic
materials, such as -

BOD,chemicaloxygen
demand(COD), floc-
culatedand filtered
COD (IfCOD), and
volatile fatty acid

(VFA);TSSandvolatile
suspendedsolids;and
nutrients, including

ammonia,nitrate,total
Kjeldahlnitrogen,total

phosphorus, and
orthophosphate.The

intensive sampling

providedcleardirectionto thestartupteam,help-
ing its membersunderstandthefactorsthatkeep

thetreatmentprocessstableandidentifypotential
approachesfor optimizingtheprocess.

Intensivesamplingroutineswerereducedonce

theprocessstabilized.A keyindicatorof biological
phosphorusremovalactivityis theorthophosphate

concentrationin theanaerobiczone.Althoughinflu-
entVFA samplesprovidekeyinformationregarding

enhancedbiological phosphorusremoval(EBPR),
theanalysiswasquitetime-consuming.In theend,
theteameliminatedVFA sampleanalysisafterestab-
lishing acorrelationbetweenffCOD andVFA and
usingffCOD asasurrogateparameter.

Startup Perfomiance
Two trainsof theBNRprocesswereseededwith

wasteactivatedsludgefromtheplant’sexistingnitri-

fication activatedsludgeprocess,andEBPRwasevi-
dent in sampleswithin 2 weeks.Concentrationsof
total phosphorusin theeffluentwerereducedto

below I mg/Lwithin approximately20 daysfollow-
ing startupon May 5, 2003 (seeFigure3, below).
Ferricchlorideinitially wasaddedto theinfluentin

theprimaryclarifier to lowertheconcentrationof
totalphosphorus.However,within 2weekstheteam
wasableto reducetheamountof ferric chlorideit
wasaddingfrom 40 to 7 mg/L. Nitrification also
startedimmediately,andconcentrationsof total
oxidizednitrogenwere reducedto below 10 mg/L
within aweek.

The growth anddevelopmentof phosphorus-
accumulatingorganisms(PAO5)duringthestartup
were clearly documentedby measuringthe con-
centrationsof orthophosphatein theBNRfacility’s
anaerobic,anoxic,andaerobicbasins.After 10 days,
phosphorusreleasewasevident in theanaerobic
zone,and, during thenext week,the orthophos-
phateconcentrationslowly increasedin theanox-

Figure 3 Startup Total Phosphorus (TP) in and out of the BNR Process
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ic zones,reachingits highestlevel onMay 19.At the
sametimethatthesamplingwasdocumentingthe
uptakeandreleaseof phosphorus,concentrations
of orthophosphatein theeffluentbeganto decrease.
ThedataindicatedthatthePAO populationneeded
2weeksto developsufficientlybeforeit couldhave
ameasurableeffect on phosphoruslevelsin the
effluent.Theseresultsdemonstratethatmonitoring
concentrationsof orthophosphatein theanaero-
biczoneprovidesneededinformationaboutprocess
startupand-thedevelopmentof thePAOpopulation.

Overcoming an Initial Upset
Sincethe BNR facilities beganoperating,the

processhasperformedsuccessfullyduringthesum-

merpermit period,meetingrequirements100% of
thetime. However,thefacility experiencedaprocess
upsetduringthefirst summer,andsomemechani-

calfailuresforcedtheteamto addferricchlorideto
polishtheeffluentin orderto meetthepermit limit
for phosphorus.

After startup,the BNR processstabilizedand
producedlow concentrationsof orthophosphatein
theeffluent. During Juneandthebeginningof July
2003, theconcentrationof orthophosphatein the
effluenthoveredaround0.5mg/L.Although EBPRwas

relatively stable, the

orthophosphateconcentra-

tions would not decrease
belowthisvalue.Following a
processupsetthat began

aroundJuly 20, however,
phosphorusremovaldeteri-
oratedsignificantly,andefflu-

entorthophosphateconcen-
trationsreached3mg/L (see

Figure 4, left). The upset
occurredover thespan of
only afew days,but thesys-
temrecoveredjustasquick-
ly. The process team
reviewedoperatingdatain

searchof cluesto thecauseof
theupset.

During theupset,ortho-
phosphateconcentrations
increasedsharplyandthen

declinedshortly thereafter
to a new low, stablelevel.

Concentrationsof ammonia
andtotal oxidizednitrogen

changedlittle. Theseresults
indicatethattheupsetlikely
wasnot theresultof atoxic
event,becausethemoresen-
sitive nitrifying organisms

- alsowouldhavebeenaffect-
ed by atoxic compound.Although aPAO-specific
inhibitor in thewastewatercouldhavecaused.the
upset,theavailabledatado not supportthis con-
clusion.Aninsufficientsupplyofsuitableorganicsub-
stratein theinfluent— for example,VFA orothersol-
uble BOD — might have caused a process
performancechange.However,theoperatingdata
showedno changein theavailableffCOD during
theupsetperiod. BOD andCOD alsoshowedno
changeat this time.

Theteamalsoinvestigatedthepossibilityof asec-
ondaryreleaseof phosphorusandreducedphos-
phorusuptake.Theteampostulatedthattheupset
could haveresultedfrom too muchphosphorus
releaseintheanaerobiczonecombinedwith insuf-
ficient time or low uptakeratesin theaerobiczone.
Orthophosphatedatafrom theaerobic zoneand
effluentsamplesfrom theBNR processsupported

-this theory.Thedataindicatethatorthophosphate
concentrationsin effluentfrom theaerationbasin
wereconsistentlybelowtheorthophosphatelevels

in effluentfromthesecondaryclarifier. This obser-
vation ledto concernsthatanaerobicconditions
weredevelopingin thesecondaiyclarifier, causing
phosphorusrelease.Measurements-of returnacti-
vatedsludgefoundthatnitrateconcentrationswere

Figure 4. BNR Influent and Effluent Orthophosphate Concentrations
During the First Year - -
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BNR = biological nutrient removal.

- DECEMBER 2004



~“~1
typically between2 and5 rng/L.

Toaddressthepotentialphosphorusreleasein
thesecondaryclarifier, dissolvedoxygen(DO) was

increasedin theaerationbasinfrom approximate-
ly 2.0to 2.5mg/L. Thischangecoincidedwith thetim-
ing of the EBPR processrecovery.More signifi-
cantly,orthophosphatelevelsin theeffluentdropped

to about0.2 mg/h afterthechange.Although it
remainsunclear whether the increasein DO
improvedtheuptakeof phosphorus,theauthors
speculatethat higherlevelsof DO increasedthe
rateatwhichphosphoruswasremovedandthere-
by improvedeffluentquality.

After this event,processperformanceimproved
andorthophosphatelevelsin theeffluentdecreased
to approximately0.2 mg/L. Sincethen,levelshave

declinedevenfurther,In April 2004, theaverage
orthophosphateconcentrationfor BNRprocessefflu-
eritwas0.11mg/L.Inthefirsthalfof May2004,this level

fell to 0.06mg/L.Sincethen,theaverageorthophos-
phate concentrationhasbeenbelow0.1 mg/L for

extendedperiodsoftime,andit hasbeenaslowas0.02

mg/L. However,occasionalswings in the level of
orthophosphatein theeffluentcontinueto occur.

Phosphorus Uptake in the Anoxic Zone
PAOscanremovephosphorusin anoxiczones.

However,in aWWTPthathasfixed basinvolumes

but experiencesvariableflows andloads,main-
tainiiig trueanoxicconditionsin theanoxiczone
provesnearly impossible.During periodsof low -

loadings,excessiveaerationcanreturnsurplusDO
to theanoxic basinvia the return of themixed
liquor.During periodsof highorganicloadings,den-
itrification can becompletedin the first anoxic
zone,creatinganaerobicconditionsin thesecond

andthird zones.
DatafromtheLasVegasBNRprocessshowthat

althoughnitrateconcentrationsin thefirst anoxic
zonearestill relativelyhigh (2 to 4 mgN/L), deni-
trificationis completeby thethird anoxiczonewith
nitrateconcentrationstypicallynearzero.However,
mostof thephosphorusuptakeoccursin thefirst
anoxiczone.Dilution from the flow of recycled
mixedliquor reducesphosphorusconcentrations
by about40%, ariddataillustratean approximate

60% reductionin orthophosphateconcentration.
Theorthophosphateconcentrationthenremains
essentiallythesameafterthefirst anoxiczone,with
only 2 to 4 mg NIL nitrateavailablefor uptake.

Generally,onewould expectpotentially4to 8mgPJL
to beremovedin theanoxiczone.

DrawingConclusions
Thefollowing conclusionsregardingoperating

procedurescanbedrawnfromthestartupof theLas
VegasBNRfacility:

• SolidsretentiontimeandDO controlarecriti-
calto maintainingstableoperation.DOappears
to beimportantfor phosphorusuptakeandfor
avoidingsecondaryreleaseof phosphorus.

• Two importantreactionsoccurin theanoxic
zone.Sufficientnitrateis requiredto initiate the
uptakeof phosphorus.Insufficientnitratelev-

elscauseanaerobicconditionsin theanoxic
basinandcouldleadto theundesirablerelease
of phosphate.

• Significanteffort wasrequiredto collectand
analyzesamplesduringthefirst yearof oper-
ation.Sampleswerecollectedto generateafull

profileforphosphorusandnitrogeneachda5i.
- Astheyearprogressed,samplingandanalysis

requirementswerereduced,first for nitrogen
samplesandthen for phosphorussamples
towardthe endof theyear. Theseprofiles
nowaregeneratedonceaweek,andthis data
provesextremelyuseful in troubleshooting
processperformance.

By communicatingresultsfrom thelaboratory
andsharingfield observations,thestartupteampro-
videdaneffectivemeansof managingtheplant’soper-
ation.Duringteammeetings,participantswereableto
provideeffectivefeedback,addresschangesin plant
performance,andplanandtakecorrectiveaction.

Onthewhole,theteamapproachhelpedensure

thatmanyoftheinitial goalsweremet.TheBNRfacil-
ity met its effluent mass loadingpermit require-
mentsatall times.Althoughtheplantinitially didnot

meetitsoperationalobjectiveof0.5 mg/t of effluent
phosphorus,following optimization,the facility is
now achievingthis goal. Havingsetout to gainan

understandingof how theprocessperformsand
whatfactorsaffect its operations,theteamaccom-
plishedthesetasksby collectingthenecessarydata.
Theteamsucceededin optimizingchemicalusage
atthefacility, greatlydecreasingthedoseof ferric
chlorideusedfor odorcontrol.Andperhapsmost
importantly,theteamwasableto minimize opera-
tor anxietyduringstartupandoperationby sharing
responsibilities.Although dealingwith newchal-
lengesalwayscausesacertainamountof stress,the
teamoverallfunctionedwell.

TerryHughes is theplant operationsandmain-
tenancesuperintendent,Brian Oswalt is a plant
operatorIJ~Jay Chapman is a plant operatorII,
Darin Swartzkrnderis a plantoperatorII, Laura

Gialiano iso chemist,WendyDoyleis achemist,and
Martin Lipscshultz is a biologistfor theCity ofLas

Vegas.Mario Benisch is a projectengineerin the
Portland(Ore.) officeofi-IDRErigineeringlnc.(Omaha,
Neb.).J.B.Neethling,PhD.,P.R., is HDR’s technical
directorofwastewaterandis locatedin thecompany’s
Folsom,Calif., office.
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The following commentscorrect,clarify, andprovideadditionalinformationregarding
someofthediscussionduringmy testimonyon October25.

Costsof achieving1.0 mgIL TPwifi be lessthan thoseestimatedfor achieving0.5
mgfL TP and 3.0 mgfL TN and lessthan thoseestimatedfor achieving0.2 mg/L TP.

P. 40ofthehearingtranscriptincludesdiscussionaboutcostsofachieving1.0 mg/L total
phosphorus(TP)andcostsofachievingotherstandards,specificallyachievingalimit of
0.2 mg/L TP or 0.5mg/L total Pand3.0 mg/i total nitrogen(TN). Mr. Daughertyasked
if thecostswouldbesimilar for meeting0.5mg/L TP andmeeting1.0 mg/L, afterI had
commentedthat similar technologiesmight beused.Thetechnologiesemployedto meet
1.0mg/L can,andin manycasesdo, achievelimits aslow as0.5 mg/L. However,upon
furtherreviewoftheZenzreport, it appearslikely thatthereportassumedadditional
processesthatwouldnotbenecessaryto meet1.0mg/L TP.

Specifically,section3.7 oftheZenzreportstatesthatplantswill generallyinclude
filtration to removeinsolubleP andN, chemicaladditionto enhanceP removal,and
supplementalmethanoladditionto enhancedenitrification. An anoxiczonefollowing the
aerobiczonewould alsobenecessaryto achievedenitrification. To achieve1.0mg/L
TP, however,neitherfiltration, normethanoladdition,nordenitrificationwould be
necessary(Kang,etal., 2001). Chemicaladditionfor phosphoruswould be optional,and
if chemicaladditionis chosen,lessofthechemicalwould benecessaryandlesssludge
wouldbeproduced. TheZenzreportdoesnotstatewhichprocesseswereassumed
necessaryin thedevelopmentofthecostfigures,but if theyareconsistentwith the -

conclusionsin section3.7, thesecostsaresignificantlygreaterthanthosenecessaryto
meet1.0mg/L.

As mentionedin my testimony,additionalprocessesarenecessaryto meetmuchlower
levelssuchasthosereportedby Hook,et al. Thesignificantdifferencebetweenthe
methodtestedattheSyracuseWWTP formeetinglimits lessthan0.2mg/L TP but
greaterthan0.02 mg/L TP, andthetechnologiesnecessarymeetingalimit of 1.0mg/L
TP is useoftheACTIFLO high rateflocculatedsettling(HRFS)technology.This



separate,three-tanksystemwith microsandandpolymerinjectionandmicrosand
- recoveryprocessis describedonthethird pageof theHookpaper. Suchasystemwould
notbenecessaryfOr meeting1.0mg/L TP.

New tanksmaynot be necessaryto incorporate phosphorusremoval into treatment
plants during expansions. -

P. 32 ofthetranscriptincludesthediscussionregardingadditionaltanksto accommodate
biological phosphorusremoval. In somesituationswherebiological phosphorusremoval
will be incorporatedinto plantsastheyareexpanded,existing tankscanbeusedto
providetheanaerobiczonenecessaryto promotegrowthofphosphorus-accumulating
organisms.Theengineeringdesignfor the City ofSalemWWTP expansionis agood
exampleofthis typeofefficiencyin addingbiologicalphosphorusreductionatthetime
ofexpansion.TheCity needed,to buildnew, largersecondaryclarifiers to treatthe
proposedincreasedflow. It is planningto useoneofthe old tankspreviouslyusedasa
clarifier astheanaerobictank. Therefore,theCity will notneedto buildanewtankto
serveastheanaerobicchamber.

Technologiesinstalled in accordancewith this rule would not likely needto be
removedto meet-lower limits in accordancewith morestringent nutrient standards.

V. 45 ofthetranscriptincludesa questionofwhetherornot significantmodifications
would~berequiredif, following nutriçnt standardsdevelopment,morestringentlimits are
imposed.As mentionedat thehearinganddescribedin theKangpaper,thebiological
and/orchemicalsystememployedto meet1.0 mg/L canstill beusedasa first stepin
meetingmuchlower limits. - - -

-Thedecisionsandprocessesdescribedin theHook paperfurthersupportthis claim. Note
that theSyracuseplantagreedto meetincreasinglystringentlimits overa 15-yearperiod.
Thestudysuggeststhat eachnewlimit will bemetby addingaprocessto thesystem,not
by removingan old processandsubstitutinganewone. Thefiltration systemsbeing
studiedto achievethelimit of 0.02 arenotbeingstudiedfor theircapacityto removeall
of thephosphorusin asinglestep. Theyarebeingconsideredfor theincremental
removalpossiblefollowing two processes— a first stepto removeto 0.6 mg/L andthe
ACTIFLO systemto removeto 0.12mg/L. Evengivena 15-yearplanningperiodwith
knownlimits overthattime,thestudysuggeststhattheengineersenvisionadding
incrementalupgradesovertimeratherthanremovingandreplacingprevioussystems.

OtherpapersprovideexamplesofsystemsmeetinglowerTP concentrationsby adding
filtration to abiologicalor chemicalsystemorby optimizingperformanceofthe
biological system. In Kalispell, Montana,theyhavefoundthatwith filtration addedto a
biologicalprocess,theyareableto achievealongtermaverageconcentrationof0.11
mgIL TP (WaterEnvironmentFederation,2004). At theClarkCountySanitaryDistrict,
Las Vegas,theyhavefoundthatby optimizingabiological processandaddingfiltration,
planteffluenthasaveraged0.16 mg/L (Buhr,et al., 1999). InWisconsin,some
municipalitieshaveachievedeffluent concentrationsconsistentlyaroundandbelow 0.5



mg/L TP throughoptimizedbiological processesevenwithout filtration orregular
chemicaladdition.(StinsonandLarson,2003). Otherexpertshavestatedthat -

“[biological phosphorusremoval] with chemicalpolishingis themostcost-effectiveway
ofachievingeffluentphosphorusconcentrationsof lessthan0.1 ‘mg/L.” (Barnardand
Scruggs,2003) This suggeststhat optimizing systemsdesignedto meet1.0mg/L TP and
addingchemicalprecipitationand/orfiltration wherenecessary,shouldbe themost
effectiveway to meetmuchlower limits.

Additional permitteesin Illinois currently havelimits of 1.0mg/L TP.

Prior to developingprefiled testimony,I submittedarequestto IEPA for a list ofall
permitteesthathavephosphoruslimits in theirpermits. I receivedthelist onOctober27,
whichconfirmedthat the14 municipalwastewatertreatmentplantsI identifiedall have
permitlimits of 1.0 mg/L asamonthly averageand2.0 mg/L asa dailymaximum.
Additionally, four facilities that arenotmunicipalwastewatertreatmentplants,were
listed. U.S. FedPenitentiary-Marion,DOT-CrabOrchardRefugeSTP,andSouthernIL
Univ-Edwardsvilleall havepermit limits of 1.0 mg/L asamonthlyaverageand2.0 rng/L
asadailymaximum. BaxterHealthcare-RoundLakehasapermit limit of 1.0,mg/L asa

- dailymaximum,accordingto IEPA’s list , - -

The following are corrections and clarifications to theOctober25 hearing transcript

for the portion of the hearing during which I testified.

P. 33, line 4 shouldstate,“engineeringplan,”ratherthan“engineeringplant.”

P. 33, line 13 shouldstate,“for thereport”ratherthan“per thereport.”

P. 35, line 17 shouldstate,“consultantsandtheircommunities,their clients,” ratherthan
“consultantsin theircommunities,theirclients.” -

OnP. 35, line 24, I incorrectlysuggestedthat all ofthesecommunitiesarerapidly -
growing. TheCity ofDuQuoinis notexperiencingrapidgrowth. -

P. 38, line 14 shouldstate,“theretypically is an increase”ratherthan“theretypically
isn’t anincrease.”

P. 39, lines 1 — 3 shouldstate,“... aerationthat is necessaryin reducingsomeother -
pollutantparameters,suchasBOD, whichwould reducecosts.”

On P. 39, linel6, wewerediscussingareportby Dr. Zenz,not Dr. Lemke.

On P. 39, line 24, the correctoperationalcostsasreportedin thepaperreferencedis $90
“permillion gallonstreated”,not “per liter gallonstreated.”

P. 40, line 9 shouldstate“theZen.zreport” ratherthan“theNPDESreport.”



P. 40, line 12 shouldstate“efficiencies”ratherthan“deficiencies.”-

P.41, line 1 shouldstate“parameters”ratherthan“perimeters.” Thediscussionabove
furtherclarifies this section. - -
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