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Pollution Control Board

IN THE MATTER OF:

PROPOSED35 Ill. Adm. Code304.l23(g~, ) R04-26
304.123(h),304.123(i), 304.123(j),and304.123(k) ) (Rulemaking- Water)

ThSTIMONYOF PAUL J. TERRIO

My nameis PaulTerrio andI ama Hydrologistwith theU.S. GeologicalSurvey(USGS)in

Urbana,Illinois. I haveworkedwith theUSGSfor just over20 yearsandthemajority ofthat time

hasbeenin illinois. For thepast12 years,I haveservedastheWaterQuality Specialistfor the

Illinois Districtof theUSGS. I holda degreein Hydrologyfrom theUniversityofArizona.

My testimonytodaywill consistofbriefstatementsregardingtherationalefor theproposed

interim phosphorusstandard;includingtherole ofphosphorusin theaquaticenvironment,the

reasoningbehindproposinga standardfortotal phosphorus,and thebasisfor theproposedeffluent

standardof I mgfL (milligram perliter).

Nitrogenandphosphorusaretheprimarynutrientsrequiredfor virtually all plant life on

earth,bothterrestrialandaquatic(Hem 1982, AmericanPublicHealthAssociation1998,

Terriol99S). Thesenutrientsareeachavailableto waterbodiesnaturally,aswell asthrough

anthropogenicinputs to watershedssuchascommercialfertilizer andwastewatereffluent. Other

elements,suchascarbonandpotassium,arealso requiredforbiologicalorganisms,butgenerallyare

presentin naturalwatersin amountssufficientto supportbiologicalgrowthandseldomar~

“limiting” nutrients. A limiting nutrientis thenutrientpresentin shortestsupplyandthatwhichwill

be exhaustedfirst, limiting furthergrowthpotential (O’ShaughnessyandMcDonnell 1973).

Nitrogenis also typically presentin concentrationssufficientto supportaquaticalgaland
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plantgrowth,butmight bethe limiting nutrient in somelocationsor atsometimes,suchasduring

low-flow periodswhenthesupplyofsolublenitrogenis exhaustedfrom thewatercolumn

(AmericanPublic HealthAssociation1998, DoddsandWelch 2000,Francoeuret al 1999). Because

ofits’ solublenatureandplentiful sources,nitrogenconcentrationsin Illinois waterbodiesare

virtuallyalways sufficientfor aquaticplantgrowth(Terrio 1995). Concurrentnon-limitinglevels

ofnitrogenandphosphoruscanresultin excessiveandproblematicplant andalgalgrowth,a

conditionknownas eutrophication.In mostfreshwaterenvironments,phosphorusis consideredto

bethelimiting nutrientor thenutrient in shortestsupply(AmericanPublic HealthAssociation1998,

Hem 1982, U.S. GeologicalSurvey1999). Becausetheavailablesupplyofphosphorusin water

bodiesis typically lessthanthatofnitrogen,further reductionsin the sourcesofphosphorusmight

preventtheoccurrenceofproblematicor eutrophicconditions in waterbodiesredeivingwastewater

treatmenteffluents.

Thepresenceandbehaviorofphosphorusin theaquaticenvironmentis complex(Hem 1985,

U.S. GeologicalSurvey1999). Phosphoruscanbepresentin organicand inorganicform, in plant

andanimalmatter,absorbedto particulatematerial,sequesteredin behthicsediments,or in thewater

column in particulateordissolvedform. Phosphorusis transformedandcycledbetweenorganically

boundformsandoxidizedinorganicformsandoccursin naturalwatersandwastewaterprimarily as

phosphate(AmericanPublic HealthAssociation1998andHem 1982). Orthophosphate,often

referredto assolublereactivephosphorus,is the form mostreadilyavailablefor incorporationby

organiclife forms. However,becauseofthecontinualcyclingofphosphorusandthepresenceof

inorganic,organic,soluble,andabsorbedphosphorusformsin waterbodies,theorthophosphate

form alonedoesnotprovideanaccurateandcompleteassessmentofphosphorusin anaquatic

environment.Totalphosphorusanalysisprovidesamorecomprehensivequantificationbecauseit

incorporatesphosphoruspresentin dissolved,particulate,andbiological forms.
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Severalinvestigationsregardingthepracticality,feasibility, andeconomicsof treating

municipalwastewatersto low levelsofphosphorushavebeenor arebeingconducted,including

studiesby the Illinois AssociationofWastewaterAgencies(IAWA) and theWaterEnvironment

ResearchFoundation. A reportcommissionedby the IAWA, “TechnicalFeasibilityandCost to

.lvIeetNutrientStandardsin theStateofIllinois “, statesthatmostexisting treatmentfacilities in

Illinois couldberetrofittedoraugmentedwith biologicalorbiological andchemicalprocessesto

achievemonthlyaverageeffluent total phosphorusconcentrationsof0.5 mg/L on a reliableand

consistentbasis. Mostexisting wastewatertreatmentfacilities would needadditionaltankageto

incorporateanaerobicandanoxicsystemsinto thetreatmentprocessto increasephosphorus

removal.

ManyMidwesternstates(Indiana,Wisconsin,Michigan,Kentucky,Ohio)havesomeform

ofa 1.0 mg/L total phosphoruseffluent standardin place,while otherstates(Minnesota)have

pendingrevisionsto incorporatesucha standard(USEPAwebsite:

http://www.epa.gov/waterscience/wgsi~.

- Thecostsofachievinganaverageof 1.0 mg/L totalphosphorusin affectedsewagetreatment

plant effluentsmaybe estimatedfrom recentexamples.Two principalmethodsfor phosphorus

removal,biologicalremovalandchemicalprecipitation,areavailable. While biologicalphosphorus

removalmaybe a superiormethodin termsoflower final effluent concentrationsandminimal

operationsandmaintenancescosts,thismethodwould probablyentailhighercapitalcosts,would

not be compatiblewith all existingplant configurationsandwill notbenecessaryto meetthe

proposedphosphoruseffluent standard.Biological phosphorusremovalmaybecomethemetho4of

choicefor newor extensivelyupdatedplantslookingto futurenutrientremovalrequirements

beyondtheproposedeffluentstandard.Thesefacilitieswouldbe designedwith additionaltankage

andrelatedneeds.Manyexistingplantswould haveto addtankageto achievebiological
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:

PROPOSED35 Ill. Adm. Code304.123(g), ) R04-26
304.123(h),304.123(i),304.123(j),and304.123(k) ) (Rulemaking- Water)

TESTIMONY OFROBERTMOSHER

My nameis RobertMosherandI havebeenemployedby Illinois EPA for almost 19 years. I

havebeenassignedto theWaterQuality StandardsUnit for 18 ofthoseyearsandhaveparticipated

in thedevelopmentandadoptionof numerouswaterqualityand effluent standards.Prior to my

employmentby theAgencyI workedfor MonsantoCompanyin thedevelopmentof laboratory

toxicity testsusingaquaticorganismsandthe determinationoftheaquatictoxicity valuesfor

individual chemicalsand industrialwastewatereffluents. I hold a M.S. degreein zoologyfrom

EasternIllinois UniversitywhereI specializedin theeffectsof wastewaterdischargeson stream

ecology.

My testimonytodaywill describetheproposedchangesto thephosphoruseffluent standard.

Underlyingprinciplesbehindtherule,broughtforth in subsection(g), arethat certainwastewater

dischargesaresignificantsourcesofphosphorusandthat facilities that areneworundergoing

expansionareopportunevenuesfor building in phosphorusremoval capabilities.Costsfor the

additionofphosphorusremovalequipmentwill bemostreasonablewhentheycanbedesignedinto

theoriginal construction.Therefore,only new or expandingmunicipalwastewatertreatment

facilities with adesignaverageflow ofonemillion gallonsperday(MGD) aresubjectto the

proposedphosphoruseffluentlimit of 1.0 mgIL total phosphoruson amonthlyaveragebasis.

Likewise,othertypesofnewor expandedwastewatertreatmentfacilities are subjectto thelimit if

L
1



theywould dischargephosphorusat thesamepound loadingas aone MGD municipalsewage

treatmentplant. Thevalueof25 poundsperdaywasdeterminedfrom thepoundloadingofa

typical municipal wastewatereffluent that contains,with no specialphosphorusremovalequipment

in place,on averageabout3.0 mg/L total phosphorus.Both thesizeof facilities coveredandthe

concentrationofphosphorusto be met in subjecteffluentshaveprecedentin theexistingphosphorus

effluentstandard.

Subsection(h) recognizesthefactthat sometimesthegenerallyprescribedphosphorus

effluent limit will be eitherunnecessarilystringentornotprotectiveenoughdependingon thenature

ofthereceivingwaterbody. Phosphorusis generallybelievedto be thenutrientin shortestsupplyin

freshwaterecosystems,i.e., thelimiting nutrient factor,andthereforeits concentrationmayoften

limit plant growth. If it canbe demonstratedthat awaterbodyreceivingan effluent hasalgaeor

noxiousaquaticplant growththat is not limited by phosphorus,but ratheranothernutrientorwater

quality factor,thenno phosphoruseffluent limit mustbe imposed. On theotherhand, if it is

demonstratedthat 1 mgfL total phosphoruswill be inadequateto control noxiousplant growth in the

receivingwaterandfurtherphosphoruscontrolbelowamonthlyaverageof 1.0mg/L is feasibleata

facility, theAgencymayimposea lowerphosphoruslimit to protectthat waterbody.

Subsection(i) is intendedto clari& which wastewatertreatmentfacilities arenot subjectto

thephosphoruseffluentlimitation.

Subsection(j) stipulatesthat compliancewith theeffluent phosphorusstandardfulfills the

obligationofthedischargerto meetwaterquality standards,specifically, thenarrativestandard

prohibitingoffensiveconditionsthat includesa statementon unnaturalplantor algalgrowth.

Subsection(K) recognizesthat thephosphoruseffluent standardwill likely somedaybe

supplementedby waterqualitystandardsfor phosphorusthat maydictatetheremovalofthese

proposedeffluentlimits, othereffluentphosphoruslimits orwaterquality basedeffluent limits. At
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suchtime thephosphorusstandardwill probablybereworkedto complimentthe-newwaterquality

standards.

ILLINOIS ENVIRONMENTALPROTECTIONAGENCY

By:__________________

SanjayK Sofat
AssistantCounsel
Division of Legal Counsel

DATED: August25, 2004

Illinois EnvironmentalProtectionAgency
1021 NorthGrandAvenueEast
P.O.Box 19276
Springfield,Illinois 62794-9276
(217)782-5544

THIS FILING PRINTED ON RECYCLED PAPER
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February2,2004

—

.~

- ENVU~DNMENTALL~~w& Poucv CENTER
- IWNOIS INDIM4A MICHIC3#.N MINNESOTA ONtO WISCONSIN

ReneeCipriano,Director
MarciaWilihito, ChiefBureauofWater
Illinois E.P.A
1021 N. GrandAve.East
P.O.Box 19276
Springfield,illinois
62794-9276-

DearReneeandMarciE

We sincerelyappreciatethecommitmentofGovernorBlagojevichandtheAgencyto
improveon pasteffortsto addressnutrientpollution in illinois waters, We feel stronglythat
moremustbedonenow andIn thefutureto preventfurtherdegradationofwaterquality from
nutrientloading, andto restorehealthyconditionsIn ttersalreadysufferingfrom excessive
nutrients. Our hopethat we canagreeon acommonstrategywith specificstepsto moveforward
andaddressthe Issueson astatewidebasis,ratherthandebatingthemInthecontextof Individual
permits.

As we madeclearatourJanuary14 meeting,we do notbelieveIt is legalordefensibleas
apolicy matterfor theAgencyto contlnuógenerallyto IssueNPDESpermitswithout limits for
phosphorusgivenfederal law, Illinois law, andthefactsregardingdetrimentsto illinois waters
andthosedownstream.While therewas apparentlysomeconfusionwithin theAgency,we did
not in connectionwith thesettlementof the Fox RiverWaterReclamationDistrict permitappeal
or otherwiseagreethat it wasappropriateto issuepermitswithout nutrientlimits for newor
increaseddischargesin theFox watershedoranywhereelse.

- Not to startalegaldebatebutto makeour positionclear,IEPA shouldbewriting nutrient
limits for at leastthreereasons:

1. Section39(a)oftheillinois EnvironmentalProtectionAct clearlyplacestheburdenon
theapplicantto offer “proof’ thatits proposedpermit“wifi not causetheaviolation ofthis Act
orofregulationsthereof.” Pennitsthatallow dischargesthatmaycauseorcontributeto
violationsof waterquality standardsviolate40 CFR 122.44(d)andthe illinois regulationsthat
incorporatethosefederalrequirements.35 III. Adin. Code309.141. Accordingly,theAgency
shouldnot begrantingNPDESpermitsfor dischargeswithoutproofby theapplicantthat the
dischargewill not causeor conthbuteto violationsofstatedissolvedoxygenstandards.Insofar

35 E~sr~V:sc~n~D~uv~,Swu t300 C14~CAco. ILLINOIS bObOI2IiO
‘hONE 312) b73~a5QU i,-~x 3I2~7L~.373Q

wwwe)pc.org cipcWeIpc0r8 ~-ip.’* .~5QY—~1z.
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asapplicantsneveroffer anythinglike suchproof,theAgencyshouldnot beissuingpermits
without nutrientlimits.

2. Similarly, it is apparentthatmany illinois dischargesarecausingorcontributingto
violationsof statenarrativestandardsprohibiting creationof“offensiveconditions.” Certainly,
dischargersarenotoffering proofthat theftdischargeswill notcausesuchconditions. 40 CFR
122.44(d)explicitly statesthatapermitmaynotbe grantedforadischargethat maycauseor
contributeto aviolationofnarrativestandards.

3. Undertheantidegradationregulations,loweringof waterquality mayonly be allowed
if it is necessaryto accommodateimportanteconomicorsocialdevelopment.40 CFR 131.12;
35111.Adm. Code302.105(c). A loweringof waterquality is notnecessaryif it canpracticably
be avoided.Given that no onedeniesthat it is practicableto treatsewerageeffluent to a levelof
1 mgfL phosphorusor lower,no permitfor anewor increaseddischargeshouldbe allowedfor
morephosphorusthanthat.

Becauseapplicantscannotprovethat their dischargeswilt notcauseorcontributeto
violationsofdissolvedoxygenoroffensiveconditionsstandards(or atleasthavenevertriedto
do so),theAgencyshouldprobablynotgrantany permitsinvolving dischargeof nutrientsunless
thedischargeconcentrationsarebelow ambientlevels.

Further,therearealsopracticaleconomicreasonsfor imposingnutrientlimits now.
Currentlymanydischargersarebuilding orexpandingseweragetreatment.plantsandmaking
treatmentchoicesthat will proveto beunwiseif later nutrientstandardsimposetreatment
requirementsthat will requirecostly retrofitting. Morecritically, a land,sub-surfaceorother“no
discharge”alternativethat looksmorecostlynowbecausetheAgencydoesnot requirenutrient
controlswill berejectedby manyPOTWsin favorof conventionaltreatmentsystemsthatwill be
morecostlyin a few yearsafternutrientstandardsaredeveloped.

Onemaypredictbuildingofa largeamountofconventionaltreatmentcapacityin the
next fouryearswithout nutrientcontrolsif the Agencycontinuesto grantpermitswithout
nutrient limits. Thewaterquality of manystreamswill be severelydegradedby dischargesfrom
theseplants. Whennumericnutrientstandardsareestablished,the entitiesthathave
conventionalplantsthat cannoteconomicallymeetthestandardswill seekvariances,usere-
designationsandotherrelief that, if granted,would resultin manyIllinois streamsthat could
havebeenprotectedorrestoredif nutrientlimits were imposedbeingnutrient-impairedfor
decades.

Having statedtheselegal andenvironmentalissuessothatyou can seethebasesfor our
concern,thosejoining in this letterwould like to reacha reasonableaccord.We know that the
BlagojevichAdministrationis committedto addressingnutrientpollution in flhinois andwe
sincerelyappreciatethe time andeffort you andyourstaffaredevotingto identifying waysto
moveforward. We would welcomea specificcommitmentto proposea numericstandardto the
IPCB by Spring2006. Forthe interimperiod,attached“Dear DesignEngineer”letter,modeled
on a lettersentby theAgencytwo yearsago, generallystateswhatwe think areasonable
compromisein this situationis for the Agencyandthe environmentandwhat we hopethe
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Agencywill do. Basically,we would like to seedischargesof nutrientsminimized. Webelieve
that thehighestquality illinois watersshouldnot receiveneworincreasednutrientdischarges.
No waters,however,shouldreceivenewor increaseddischargeswith morethan 1 mg~Lof
phosphorusexceptperhapsin very specialcaseswhereeconomicproofoftheneedfor suchan
exceptioncanbeadequatelydemonstrated.

We recognizethatthis is adifficult situationandareopento otherideas. Welook
forwardto talking to you furtherabouttheseissues.

Sincerely,

Albert Ettinger
SeniorStaffAttorney
EnvironmentalLaw andPolicy Center

atm
illinois ChapterSierraClub

)e.~*~64/?)
JeanFlemma
ExecutiveDirector
PrairieRiversNetwork
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anddischargersin Michigan,Minnesota,Wisconsinandmanyotherstateshavebeen
meeting1mg/L effluent limits for years.The practicalityofmeetingthiseffluent limit is
confirmedby therecentstudyof theillinois AssociationofWastewaterAgencies.
Accordingly, theAgencybelievesthatadischargeofmorethan 1 mgfL ofphosphorus
will generallynotbenecessaryto accommodateimportanteconomicor socialactivity
andtheAgencywill normallyrequirean effluentlimit oft mgfL phosphorusin all
permitssubjectto antidegradationrequirements.

In summary,until thedevelopmentofnumericnutrientstandards,theAgencywill
not generallyrequirenutrienteffluentlimits designedto meetthedissolvedoxygenor
offensiveconditionsstandards.An exceptionherewould be thesituatioti in whichatotal
maximumdaily loadstudy showstheneedfor suchcontrols.

Ontheotherhand,aneffluent limit of I mgfL phosphoruswill generallybe
imposedon all dischargersto lakesorstreamsproposingnewor increasedloadingswith
a reasonablepotentialto dischargethat.Levelormoreofphosphorus.A I mgfL
phosphoruslimit will be imposedunlessthedischargerlimits its total loadingof
phosphorusto that allowedunderaprior permit(in which.casethereis no degradationas
to phosphorus)ortheapplicantprovesthat, for reasonsparticularto it, it iseconomically
infeasiblefor it to limit its dischargeofphosphorusto 1 mgfL. Any applicantconsidering
offeringproofthat it cannotfeasiblylimit its phosphorusdischargeto 1 mg’L should
consulttheenclosedU.S. EPA Interim EconomicGuidanceforWaterQuality Standards.

Sincerely,



rnterim EconomicGuidancefor WaterQuality Standards-- U.S. L~FA ?aget at it)

U.S. Environmental ProSctlon Agency:Q4~ Water Quality Standards•
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\ ,/ EPA Moire ~ ~ > WaSSan ‘Water Quality Sbndass > Policy 6 GuIdance > _____

plait ancs>Chaplar5

WhatareWaterQuaiity PolIcy & Guidance

Laws & Regulauons Interim Economic Guidance for Water Quality
Policy & Guidance Standards
State, Tribal &
Territorial Standards 5. Antldegradation: Role of Economic Analysis
Open for Comment

Under the Water Quality Standards program, each State must develop, adopt and
Recent Actions retain a statewide antldegradationpolicy and establish procedures for its
Training, Meetings, iniplementation.The antldegradation policy is intended to protect current water
and Educational quality; in only a limited set of cases caneconomicgrounds be used to ailow for a
Materials lowering of water quality. in particular, if the quality of the water exceeds ievels

necessary to support the propagation of fish, sS1elIfist~,and wildlife and recreation in
and on the water (I.e. “hi9h-quallty water), then economic considerations can be
taken Into account Before any lowering of water quality in high-quality waters,
however, an antidegradation review must determine that the lowering is necessary
in order to accommodate Important economic or social development in the area in
whIch the waters are located.

Antidegradation is not a “no growth” rule and was never designed nor intended to
be one. It is a policy that allows the public to make decisions about important
environmental actions. Where the State intends to provide for development, it may
decide that some lowering of water quality in “high-quality waters” is necessary to
accommodate Important economic or socIaldevelopment. Any such reduction in
water quality, however, must protect existing uses fully and must satisfy the
requirements for Intergovernmental coordlnat~n and public participation.

While the terminology is different, the tests to determine substantial and
widespread economic impacts (used when removing a use or granting a variance)
are basIcally the same as those used to determine If there might be interference
with an Important social and economic development (antidegradatlon). As such,
antidegradatlon analysis is the mirror image of the analyses described In Chapters
2, 3 and 4. VarIances and downgrades refer to situations where additional
treatment needed to meet standards may result in worsening economic conditions;
while antidegradation refers to situations where lowering water quality may result In
Improved social and economic conditions.

When performing an antidegradatlon review, the first question is whether the
pollution controls needed to maintain the high-quality water will Interfere with the
proposed development. If not, then the lowering of water quality is not warranted. If,
on the other hand, the pollution controls will Interfere with development, then the
review must show that the development would be an important economic and
social one. These two steps rely on the same tests as the determination of
substantial and widespread Impacts. It should be stressed at the outset that
substantial economic impacts does not mean driving profits to zero, nor precluding
all other municipal expenditures.

The following sections describe the steps involved in performing an economic
impact analysis as part of an antidegradatlon review. These steps are outlined in

1;Ie ://l:\Wild%2Oand%2ONaturat%ZOPtaces\antidcgradation\lnterim%2OEconornic%2OGui...1/29/2004



SURVEY OF STATES, TRIBES AND

TERRITORIES NUTRIENT STANDAJmS

July 2003


