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BOARD OF TRUSTEESOF SOUTHERN
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DorothyGunn,Clerk
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JamesR. ThompsonCenter
Suite11-500
100 WestRandolphStreet
Chicago,IL 60601

Carol Sudman
HearingOfficer
illinois Pollution ControlBoard
1021 N. GrandAve. East
P.O.Box 19274
Springfield, IL 62794-9274

JoelA. Benoit
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KimL. Kim
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PLEASE TAKE NOTICE that I havetoday filed with the Office of the Clerk of the
Pollution Control Board an original and four (4) copies of the AGENCY RESPONSETO
SOUTHERN ILLINOIS UNIVERSITY AT EDWARDSVILLE’S REQUEST TO PRODUCE
DOCUMENT, REQUESTTO ADMIT, AND INTEROGATORIESof the Illinois Environmental
ProtectionAgency,a copyof whichis herewithserveduponyou.

ILLINOIS ENVIRO R~ECTIONAGENCY

y._________________________________
SanjayK. Sofat,AssistantCounsel
Divisionof Legal Counsel

Dated: November1, 2004
Illinois EnvironmentalProtectionAgency
1021 North GrandAvenueEast
Springfield, Illinois 62794-9276
(217)782-5544

THIS FILING PRINTED ON RECYCLED PAPER

v.

STATE OF ILLINOIS
Pollution Control Board

)
)
)
)
)
)
)
)
)
)
)
)
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~CE~VED

CLEFIK’S OFFICE

BEFORETHE ILLINOIS POLLUTION CONTROL BOARD NOV032004

BOARD OF TRUSTEESOF SOUTHERN ) p~ lNO~
ILLINOIS UNIVERSITY GOVERNING ) OdI(

SOUTHERNILLINOIS UNIVERSITY, )
EDWARDSVILLE )

)
Petitioner, )

)
v. ) PCB02-105

) (NPDESPermitAppeal)
ILLINOIS ENVIRONMENTAL )
PROTECTIONAGENCY, )

)
Respondent. )

ILLINOIS EPA’S RESPONSETO PRAIRIE RIVERSNETWORK’S
INTERROGATORIES AND DOCUMENT REQUEST

NOW COMEStheRespondent,the Illinois EnvironmentalProtectionAgency(“Illinois -

EPA” or “Agency”), by oneof its attorneys,SanjayK. Sofat,AssistantCounseland

SpecialAssistantAttorney General,andpursuantto the Illinois Pollution ControlBoard

(“Illinois PCB” or “Board”) Regulationsat 35 Ill. Adm. Code101.614,101.616,

105.202(a)-(b),and105.204(b),the Illinois Codeof Civil Procedures,the Illinois

SupremeCourtRules,andtheHearingOfficer’s OrderdatedAugust12,2004,hereby

respondsto theBoardof Trusteesof SouthernIllinois UniversityGoverningSouthern

Illinois University at Edwardsville’s(“Petitioner” or “SIUIE”) requestto produce

documents,requestto admit,andinterrogatorieswith regardto this proceedingandthe

issuanceof NPDESpermit10075311.

GENERAL OBJECTIONS

The Illinois EPA objectsto eachof thePetitioner’srequestto producedocuments,

requestto admit, interrogatories,definitions,andinstructionsto theextentthat,
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individually or cumulatively,theypurportto imposeupontheIllinois EPA dutiesor

obligationswhich exceedoraredifferentfrom thoseimposedupontheIllinois EPAby

theIllinois AdministrativeCodeandtheIllinois Codeof Civil Procedure.

TheIllinois EPA furtherobjectsto eachof thePetitioner’srequestto produce

documents,requestto admit, interrogatories,definitions,andinstructionsto theextent

that theycall for attorney-clientcommunicationsbetweenor amongIllinois EPA’s

counsel,attorneyworkproduct,oranyotherprivilegedmatters.

THE AGENCY’S RESPONSETO SOUTHERNILLINOIS UNIVERSITY AT
EDWARDSVILLE’S REOUESTTO PRODUCE ARE IN BOLD LETTERS:

Theanswersto therequestto producearemadeby BlameKinsley,Unit Manager,Bureau

ofWater, Illinois EPA, in accordancewith his Verificationbelow. Theobjectionsto the

requestto producearemadeby theIllinois EPA’s attorney,SanjayK. Sofat.

1. All documentssubmittedby SIUE to IEPA concerningorrelatingto SIUE
obtainingaNPDESpermit for thecoolingplant.

SeetheAgencyRecord. Blame Kinsley.

Objection: Section40(d) of theIllinois Environmental Protection Act
(“Act”) requires the Board to baseits decision“exclusively on the record
beforethe Agencyincluding the record of the hearing.” 415 ILCS 5/40(f)
(2002).

2. All documentssubmittedby JEPAto SIUE concerningorrelatingto SIUE
obtainingaNPDESpermitfor thecoolingplant.

SeetheAgencyRecord. Blame Kinsley.

Objection: Section40(d)oftheIllinois Environmental Protection Act
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(“Act”) requires the Board to baseits decision“exclusively on the record
before theAgencyincluding the record of the hearing.” 415 ILCS 5/40(1)
(2002).

3. All documentsin IEPA’s possessionorcontrolconcerningorrelatingto ShE
obtainingaNPDESpermit, including,butnot limited to, draftsofdocuments,
notesofJEPAemployees,andinternalcommunications.

Seethe AgencyRecord. Blame Kinsley.

Objection: Section40(d) of theIllinois Environmental Protection Act
(“Act”) requires the Board to baseits decision“exclusively on therecord
before theAgencyincluding the record ofthe hearing.” 415 ILCS 5/40(1)
(2002).

4. All documentstheIEPAwill attemptto introduceinto therecordat anytime.

Seethe AgencyRecord. Blame Kinsley.

Objection: Section40(d) of theIllinois Environmental Protection Act
(“Act”) requires theBoard to baseits decision“exclusively on the record
before the Agencyincluding therecord ofthe hearing.” 415 ILCS 5/40(1)
(2002).

5. Legible copiesofall JEPAreviewerhandwrittennotesincludedin the“record”
filed by IEPA.

Seethe AgencyRecord. If Petitioner still hasproblemsreadingthe Illinois
EPA engineer’snotes, theAgencyis willing, to make the original notes
available for Petitioner’s review. Blame Kinsley.

6. All reportsofanySupremeCourt Rule2 13(g)witnesses.

Objection: Not applicable. Section40(d) of theIllinois Environmental
Protection Act (“Act”) requirestheBoardto baseits decision“exclusivelyon
the record beforetheAgencyincluding the record of thehearing.” 415 ILCS
5/40(1)(2002).

7. All documentstheJEPArelied upon in makingits final decision

Seethe AgencyRecord. Blame Kinsley.

Objection: Section40(d) of theIllinois Environmental Protection Act
(“Act”) requires the Board to baseits decision“exclusively on the record
before theAgencyincluding the record of the hearing.” 415 ILCS 5/40(f)
(2002).
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8. All documentsidentified in IEPA’s answersto interrogatories.

Not applicable.

THE AGENCY’S RESPONSETO SOUTHERN ILLINOIS UNIVERSITY AT
EDWARDSVILLE’S REQUEST TO ADMIT ARE IN BOLD LETTERS:

ThenameoftheIllinois EPA employeemakingresponseto thequestionis providedat

theendoftheresponse.A Verification from eachof therespondentis enclosed.

1. SIUE’s lakeis not usedasasourceofdrinking water.

Admit. ThereseHolland.

2. SIIJE’s lakeis locatedon propertyownedby SIUE

Admit. It appearsfrom theinformation available to the IEPA that the lake
in question is locatedon SIUE property. Blame Kinsley.

3. SIUE’s lakewasconstructedfor thepurposeofprovidingasourceofwaterfor
SIUE’scooling plant.

Deny. The Illinois EPA has no direct knowledgethat SIUE constructedthe
lake to provide a sourceof water for SIUE’s coolingplant. BlameKinsley.

4. Section302.211(e)hasnotbeenpreviouslyappliedviaaNPDESpermitto a
dischargeofheatedwaterinto a lake,otherthanartificial lakes.

Deny. The Illinois EPA hasindeedapplied302.211(e)to heateddischarges
into a lake via NPDES permits. BlameKinsley.

5. Thepotential,detrimentalimpactto awaterbodywhichmaybecausedby
dischargingwaterwhosetemperatureis greaterthanset forth in Section
302.211(e)is affectedby both thevolumeofheatedwaterdischargedandits
temperature. -

It is true that the volume and temperatureof the dischargeis needed
information in determining potential detrimental impact on a water body.
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The nature, size,and temperature ofthe receiving water body are important
factors in determining the potential detrimental impact of a dischargeon a
water body. Bob Mosher.

6. Wherethereceivingbodyof waterfor adischargeofwaterexceedingthe
temperaturesset for in Section302.211(e)for anymonthin a river, it is not
possibleto determinewhetheraviolationofSection302.211(e) is occurring
without monitoringwatertemperatureat representativelocationsin themain
river. -

Deny. It is not true that river temperature must be known when assessing
302.211(e)attainmentbecauseif no mixing zone is granted, river
temperaturesat all points must meet the water qualitystandard.Bob
Mosher.

7. Specialcondition2 of theNPDESpermit statesthat thethermallimitationsareto
be met “at theedgeofthemixing zone.” Admit or denythattestingat apoint
representativeofthedischarge,butprior to entryinto SIUE’s lake,will provide
no informationconcerningwhetherthermallimitationsaremetat theedgeofthe
mixing zone.

Deny. No mixing zonewas grantedto the SIUE discharge,end-of-pipe
thermal limits were establishedin thepermit. Testingata point
representativeof thedischargewill therefore supply all neededthermal data.
BobMosher.

8. Testingapointrepresentativeofthedischarge,but prior to entry into SIUE’s lake,
will provideno informationconcerningShE’s lake’s temperature.

Deny. Testing at a point representative ofthe dischargewill indicate
whether the SIUE Lake’s temperature will or will not exceedwater quality
standardsand thus the permit limit. Again, this is sobecausethere is no~
mixing zonegranted. Bob Mosher.

THE AGENCY’S RESPONSETO SOUTHERN ILLINOIS UNIVERSITY AT
EDWARDSVILLE’S INTERROGATORIES ARE IN BOLD LETTERS:

ThenameoftheIllinois EPAemployeemakingresponseto theinterrogatoryis provided’

at theendoftheresponse.A Verification from eachoftherespondentis enclosed.The

Illinois EPA’s attorney,SanjayK. Sofat,makestheobjectionsto theinterrogatories.
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Identify everyIEPA employeewho hadanyinvolvementwith SIUE’s NPDES
permit applicationor theIEPA’s decisionto issuetheNPDESpermit atissue,and
asto eachpersonidentified,setforth theirinvolvementin thepermittingprocess.

Bob Mosher: Waterquality standard related issues.
Fred Rosenblum: Permit Engineer

2. Identify all Illinois facilities (bynameandaddress)with NPDESpermits
regulatingthedischargeofheatedwater,otherthanthosefacilities discharging
heatedwaterinto streams,rivers,LakeMichigan,or artificial cooling lakes. As to
eachfacility identified,set forth wherethefacilities NPDESpermit requiresthat
watertemperaturebe monitoredto determinecompliancewith Sections302.221
(d) and(e).

The information requestedrequires the Agencyto review a list of over 300
dischargersto determine which onesfit the criteria listed above. Oncethe
facilities are identified a review of each and everypermit file must be
performed to determine how the dischargers are to comply with 302.211(d)
and (e). Blame Kinsley. .

Objection: .The requestis overly broad and thus, unduly burdensome. In
the alternative, the Illinois EPA is willing to provide accessto the
information on Illinois facilities meetingthe criteria describedabove for the
Petitioner’s review.

3. To theIEPA’s knowledge,haveSections302.211 (d) and(e)’s temperature
restrictionsbeenpreviouslyappliedto facilitiesdischargingheatedwaterinto
lakes,otherthanartificial cooling lakes?If so, identify eachfacility andthelake
into which it discharges.

Yes. Seeattachedlist. Blame Kinsley.

4. Identifyall Illinois facilities with NPDESpermitsregulatingthedischargeof
heatedwaterinto rivers andstreams.As to eachfacility identified,setforth
wherethefacility’s NPDESpermitrequiresthatwatertemperaturebemonitored
to determinecompliancewith Sections302.211(d)and (e).

The information requestedrequires the Agencyto review a list of over 300
dischargersto determine which onesfit the criteria listed above. Oncethe
facilities are identified a review ofeach and everypermit file must be
performed to determine how the dischargersare to comply with 302.211(d)
and (e). Blame Kinsley.

Objection: The request is overly broad and thus, unduly burdensome. In
the alternative, theIllinois EPA is willing to provide accessto the
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information on Illinois facilities meetingthe criteria describedabovefor the
Petitioner’s review.

5. DoestheIEPA contendthat35 Ill. Adm. Code302.211(e)appliesto lakes?If so,
setforth where(includingdepthat location(s)identified)in the laketheIEPA
contendswatertemperatureis to bemonitored,thebasisfor theIEPA’s
contention,andidentify all guidelines,regulations,manuals,orotherauthoritative
sourceswhich supporttheIEPA’s contention.

Yes,302.211(e)applies to lakes. All watersof lakesaresubjectto this
standard unlessa mixing zonehas beengranted. If a mixing zonewere
granted, monitoring conditions would be specifiedin the permit pertaining to
the location, depth, frequencyand number ofsamplesto show compliance.
with the permit limits. The Illinois Environmental Protection Act and the
Illinois Pollution Control Board regulationsgivetheAgencyauthority to
establishmonitoring requirements in NPDES permits. Bob Mosher.

6. TheIEPA’s January2, 2002, letteraccompanyingtheNPDIES permit at issue
states,in part: “Also, for clarificationpurposes,temperaturemonitoringwill be
requiredatapointrepresentativeofthedischarge(s)but priorto entryinto Tower
Lake.” Identify all guidelines,regulations,manuals,orotherauthoritativesources
which supportthis directive.

The Illinois Environmental Protection Act and the Illinois Pollution Control
Board regulations givetheAgency authority to establishmonitoring
requirements in NPDES permits. Bob Mosher.

7. Regarding“SpecialCondition2” oftheNPDESpermit, identify whichprovision
ofSection302.211 definesthemixing zone.

No Mixing zone is granted in the permit. Monitoring for compliancewith the
temperature limit is to be accomplishedat a location in the effluent before
dischargeto thelake. Bob Mosher.

8. Describethemethod(s)theJEPAusesorapprovesoffor testingthetemperature
of lakes. As to eachmethoddescribed,identify all guidelines,regulations,
manuals,orotherauthoritativesourceswhich supporttheIEPA’s useorapproval
ofthemethod.

The method for measuring temperature in lakesdependson thepurposefor
which it is measured. SeeAttachmentA for the Illinois EPA methodology
for performing temperature profiles. Also seeAttachment B for USGS’s -

field methods. The Illinois Environmental Protection Act and the Illinois
Pollution Control Board regulations give theAgencyauthority to establish
monitoring requirements in NPDES permits. ThereseHolland.
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9. Identifyby nameandaddressall thefacilitiesrequiredby theirNPDESpermitto
complywith 35 Ill. Adm. Code302.211(e)ata pointprior to theheatedwater
beingdischargedinto the receivingwaterbody.

The information requestedrequires the Agencyto review a list ofover 300
dischargersto determinewhich onesfit the criteria listed above. Once the
facilities are identified a review of eachand everypermit file must be
performed. to determinehow the dischargersare to comply with 302.211(e)
at the end ofpipe. Blame Kinsley.

Objection: The request is overly broad and thus, unduly burdensome. In
the alternative, the Illinois EPA is willing to provide accessto the
information on Illinois facilities meetingthe criteria describedabove for the
Petitioner’s review.

10. Identifyby nameandaddressall facilities requiredby theirNPDESpermit to
comply with 35 Ill. Adm. Code302.211(e)at theedgeofamixing zonelOcated
in thereceivingbody ofwater.

The information requestedrequires the Agencyto review a list of over 300
dischargers to determinewhich onesfit the criteria listed above. Once the
facilities are identified a review ofeachand everypermit file must be
performed to determinehow the dischargersare to comply with 302.211(e)
at theedgeof a mixing zone. Blame Kinsley.

Objection: The requestis overly broad and thus, unduly burdensome. In
thealternative, the Illinois EPA is willing to provide accessto the
information on Illinois facilities meetingthe criteria describedabovefor the
Petitioner’s review.

11. For each“lay witness”,asthattermis definedin SupremeCourtRule213(1)(1),
identify the lay witnessandidentify thesubjectsuponwhich thelay witnesswill
testifyatthehearing.

1. BobMosher- thewater quality standard related issues.
2. Blame Kinsley- thepermit conditionsrelated issues.
3. Fred Rosenbium-the NPDES permit in question
4. Ten Holland- Aquatic life in lakes; methods of measuring

temperatures in lakes

12. Foreach“independentexpertwitness”asthattermis definedin SupremeCourt
Rule213(f)(2),identify the independentexpresswitnessandidentifythesubjects
on which theindependentwitnesswill testify andthe opinionstheIEPA expects
to elicit from theindependentexpertwitnessat thehearing.
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None

13. For each“controlledexpertwitness”asthat termsis definedin SupremeCourt
Rule213(f)(3),identify thecontrolledexpertwitness,hisorheremployer,arid
identify: (I) thesubjectmatteron which thewitnesswill testify; (ii) the
conclusionsandopinionsof thewitnessandthebasestherefore;(iii) the
qualificationsofthewitness;and(iv) anyreportspreparedby thewitnessabout
this permit appeal.

1. BobMosher- Illinois EPA:
(i) the water quality standard related issues;
(ii) water quality standardsapply to watersof the Stateincluding lakes,
location of the monitoring point to show compliancewith thewater
quality standardsis the end of pipe, whereno mixing is allowed;
(iii)Maters Degreein Zoology
(iv) Not applicable

2. Blame Kinsley- Illinois EPA: -

(i) theNPDES permit conditions related issues;
(ii) water quality standardsapply to watersofthe Stateincluding lakes,
location ofthe monitoring point to show compliancewith thewater
quality standards is theend ofpipe, where no mixing is allowed;
(iii) Engg
(iv) Not applicable

3. Ten Holland- Illinois EPA:
(i) the effectsoftemperature on aquatic systemin lakes related issues;
(ii) themethod for measuring temperature in lakes dependson the
purpose for which it is measured.; -

(iii) Masters Of Art Degreein Environmental Studies;
(iv) Not applicable

14. If thebodyofwaterto which heatedwateris dischargedis a lake(otherthanLake
Michigan),setforth themonitoringprocedure(including thelocationsanddepth
temperaturemustbemonitored)to determinecompliancewith Section
302.211(d). Identifyall guidelines,regulations,manuals,orotherauthoritative
sourcessupportingyour answer.

Temperature profiles would be collected at a location in the lake unaffected
by the thermal discharge. The profiles would include depth and season.
Somelakes receiving thermal effluentsmay not contain areasofnatural’
background temperatures. Bob Mosher.

Respectfullysubmitted,
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Date: November1, 2004

1021 NorthGrandAvenueEast
P.O.Box 19276
Springfield, Illinois 62794-9276
(217)782-5544
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STATE OF ILLINOIS )
) SS

COUNTY OF SANGAMON )

VERIFICATION

BlameKinsley, beingduly sworn,statesthat he is theUnit ManagerofWaterPollution

ControlProgram,Illinois EPA; that heis duly authorizedto providetheforegoing

answersto requestto producedocuments,requestto admit,andinterrogatorieson behalf

of Illinois EnvironmentalProtectionAgency;andthathe makessaidanswersbasedupon

his personalknowledge,his reviewofdocumentsthathe reasonablybelievesto be

accurate,andinformationprovidedto himby othersectionunits that he reasonably

believesto beaccurate.

BlameKinsley

Subscribedarid swornto beforeme,anotarypublic in andfor saidCountyand
State,this ______ dayofNovember1, 2004.

UNDA J LAWS ,

~ NOT~Y~.muc.STATE OFWNO .

My commissionExpires: / ~ /~~boi
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STATE OF ILLINOIS )
) SS

COUNTY OF SANGAMON )

VERIFICATION

Bob Mosher,beingduly sworn,statesthat heis theManageroftheWaterQuality

StandardsSectionwithin WaterPollution ControlProgram,Illinois EPA; that heis duly

authorizedto providetheforegoinganswersto requestto producedocuments,requestto

admit, andinterrogatorieson behalfofIllinois EnvironmentalProtectionAgency;and

thathe makessaidanswersbaseduponhispersonalknowledge,his reviewofdocuments

thathe reasonablybelievesto be accurate,andinformationprovidedto himby other

sectionunits thathe reasonablybelievesto beaccurate.

Bob Mosher

Subscribeda~dswornto beforeme,anotarypublic in andfor saidCountyand
State,this ______ day ofNovember1, 2004.

0 ary uf OFF2CgAL SEAL I
U~3D~JLA~ ~ .

My CommissionExpires: / ~- /~
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STATE OF ILLINOIS )
) . SS

COUNTY OF SANGAMON )

VERIFICATION

Ten Holland,beingduly sworn,statesthat sheis theEnvironmentalSpecialistofWater

Pollution ControlProgram,Illinois EPA; that sheis duly authorizedto providethe

foregoinganswersto requestto producedocuments,requestto admit,andinterrogatories

on behalfofIllinois EnvironmentalProtectionAgency;andthat shemakessaidanswers

baseduponhispersonalknowledge,his reviewof documentsthat shereasonablybelieves

to be accurate,andinformationprovidedto herby othersectionunits thatshereasonably

believesto beaccurate.

ThereseHolland

Subscribedandswornto beforeme, anotarypublic in andfor saidCountyand
State,this ______ dayofNovember1, 2004.

OFFICIAL SEAL
UNDA J LAWS

NOTARY PUBLIC, STATS OFtUNOIS
MY COMM*SSIOC~E~WIRES:I2/2$~ . / )

My CommissionExpires: / 2/c257O~S’
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STATE OF ILLINOIS

COUNTY OF SANGAMON
)
)

SS

PROOF OF SERVICE

I, theundersigned,onoathstatethatI haveservedtheattachedAGENCY
RESPONSETO SOUTHERN ILLINOIS UNIVERSITY AT EDWARDSVILLE’S
REQUEST TO PRODUCE DOCUMENT, REQUEST TO ADMIT, AND
INTEROGATORIESuponthepersonsto whomit is directed,by placingacopyin an
envelopeaddressedto:

DorothyGunn,Clerk
Illinois Pollution ControlBoard
JamesR. ThompsonCenter
Suite 11-500
100 WestRandolphStreet
Chicago,IL 60601

Carol Sudman
HearingOfficer
Illinois PollutionControlBoard
1021N. GrandAve. East
P.O.Box 19274
Springfield,IL 62794-9274

JoelA. Benoit
MOHAN, ALEWELT, PRILLAMAN &
ADAMI
First ofAmericaCenter
1 N. Old Capitol Plaza,Ste. 325
Springfield, IL 62701

Kim L.Kirn
SouthernIllinois UniversityEdwardsville
Office oftheGeneralCounsel
RendlemanHall, Room3311
Edwardsville,IL 62026-1019

andmailingit from Springfield, Illinois on November1, 2004, with sufficientpostage
affixedasindicatedabove.

~—Ic\LThI~Rt~-
I

SUBSCRIBEDAND SWORNTO BEFOREME

this dayof November1, 2004.

NotaryPublic OFFICIAL SEAL:~ BRENDA BOERNER Z

EDON RECYC~ A~’~~tPUBLIC, STATE OF ILLINOISTHIS FILING PR~T ?MY COMMISSION EXPIRES 11-14-2QQ5~~
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BIa~neKinsley - Ternperat. pdf Page 1

ABBOTT LABORATORIES 1L0066435 9011LO £1020 NORTH BRANCH CHICAGO R
0010 OVZRRIO 010CEG REEVE PRECIPTAN TEMPENACCEE. WATER DEC. FANR 1
0020 CW,MISC HER RACEAGE WTR,SW TF21P IRE. WAlER DOG. FRIES 1

ABBOTT LABORBTORTES-A05 OTT PK IL0074128 EGO~ :520 OF A WETLAND
0000 COOLING TWR.OCCSJ.REVEPSE OSHOS TEMPER.12lES. WATER DEC. 95MB 1

ABBOTT LABS—N CNILAOT 110001881 LIES OCIR:152o
0010 NONCONTACT CZCLIRQ WEB, SW TEMPEROTTOl, 80.210 DEC. FRIES 1
0020 NON-CONTACT CZCLIRG OCR; SW TESOPERSE, WATER DEC. FAkES 1

ACME PACKAGING CCOR-OIIERDALE 110076295 LITT_E 152.154EV RIVER
lOPER ENTREE TPERI,TTRE, WATER DEC. CENT 0
0040 WON-CONTACT CIOLCEG WATER TEMPERACERE. WATER DEC. CENT 1
0160 NOW-CONTACT ZCCL~NO WATER T150.ERETTRE, WATER DEC. CENT 1

ASRISM U.S. INC.—-OT0.y 110002518 ILLBOLO RIVER
lOlA NOW—CONTACT CICLCEG RATER; SW TPI~R5llRC, WATER DEC. FAkES 1

AIRCO INDUSTRIAl. 11.52$ 210250032 SCCIRAES20CH CHICAGO RIVER
0010 NOHCONTACT CLIRG WATER TENPERSTIRE, WATER DOG. FANR 1

AOZO NOBEl. SURFACE ~STRY 110026069 ACE ERALI CREEK
0020 ITEM WEB RLIA11F,SLCWDWW&S OCT90 TEMPERRILBE. WATER DEG. FANR 1

ALLIED LOCKE INOCETTLIS. INC. 1L006317R TRIO CE 155-28 RIVER
0010 CCH4BINED HCEW All SW TC4PERRILRE, WATER DOG. FRIES 1

A(~L 1,MEREW — COFFEEN OTHER STATION IL00001I8 (9-2520 LORE)
0010 CONDENSER CECLIIES WATER TEM_.,.., .A~ER BEG. FA2OB 1
0010 CONDENSER£1021252 WATER TEMPANSCERI, HATER DEC. FANR 1
0200 CONDENSERC1CL~IRGWEB OVERFLOWTPER.STLRE. WAlER BEG. BARR 1
0200 CONDENSERCCI12ES OCR OVERFLOWTF36PERACTTE, WATER DIG. F016R 1
0210 CONDENSERCICLCED NCR SUPPL11TL TC6PER.’.CERE. WATER DEG. FA6R I
0210 CONDENSER CCLSO HER SIPPIMEL T0~RIR.52IVE. WATER DEC. FAHR 1
0220 CONDENSER ESCL:NO HER SUPPL TC4?ER$IIVE. WATIR DEG. FAkES 1
0220 CONDENSER CLCLCEI HER SUPPL TENRERACIRE, WATER DEG. PARR 1

ANEREN CEO’S - 002252 CESOER 110000124 ,41.5S:so:pP: RIVER
0010 50.1W CONDEOI$ER OLING WATER T15OREROCER.E. WATER BEG. FANR 1

A26EREN dO’S — NC5~LLE 110004120 HAISES RIVER
0010 CONDENSER CTCLIRG WATER T~ERAl5E, WATER DOG. FAHR 1

AMEREN CEO’S - NEWLIN 110040191_N LIES

(2

REPORT EEY’C1VEYYYR’5

REPORT YYYYTGYIYEYY

REPORT Y?~TTYTT

REPORT EV5’YYYYETYEY

REPORT YYYEY’SYYYYIY

REPORT IETTIYTCYY?Y

REPORT UYYYEEYYYYTY
REPORT YEVYET’SEYYYY

I1~~‘~~~ted ~ ~ ~ —f~

/ ~ o~ ~ ~ ~ ~ ~ ~ ~c ,~s

10/14/04 PAGE; 1
ACTr.t 5252C5TRIALS WITH NPDES TEMPERATURE REQUIR52~S

0 QL

FACELITY NAME NPDES R~IVIR2O0.TERS

PIPE PIPE DESCRIOTLIN PARA.’OCTLR P0.OC 114 AV(Q) 196 8O~Q) LW P08(C) 124 AV(C) 196 P02(C) REQ BOOTHS

. REPORT EEYY’/VEV/EE?

REPORT EERYYY’STYYEY

REPORT YEYRYY’SSYYTY

REPORT EEYYYYEYEEYE

REPORT REPORT NNNNNYY’52NNN
REPORT REPORT YEmNNNNYSY
REPORT REPORT WNNNNS’/SENNN

REBOOT REPORT YYIYYNNNNEYY
REPORT REPORT NNNNNYYVENNN
REPORT REPORT EYEYENNNNERY
REPORT REPORT HNS8NVYYYYNNN
REPORT REPORT EYEYNNNNNRRE

REPORT TVEYYITYYYYY

REPORT YRTOTSYTTEEY ‘

A~L~I~L c1~0 ~
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10/14/04 PAGE; 2
ACTIVE INDUSTRIALS WITH HEIDI TEMPEROTERE REOQIREMENTS

0* IL

PACILITY NAME NPIEI RECIIVING HATERS

PIPE PIPE DESCRIPTION PARAMETER IO,OC LII AV(Q) LII 001(0) LII Ml4)C) LII AV(C) LM 041(C) REQ MONTHS

0020 MAIN CONDENSER CN TEMPERATURE, WATER DEG. PARR 0 REPORT 111 YYYYYYOQYYYT
ROll MACN CONDENSER CW TEMPENATIRE, WATER PEG. EARN 1 102 111 YYYYYYYOYYYY

ARENEN ENERGI—MENIDOSIA 01.0000114 ILLINOIS RIVER
0010 COND COOLING UNITS 1,2,3 TEMPERATURE, WATER DEG. PARR 1 REPORT IEEYYOYIYEIY

AMEREN ENEROI-PINCEO4EYV ILLE ILEO7G006 THIN TO WALNOT CREEK
0010 COOLING T041 NE4M150 EQ DRAINS TEMPENATENE, WATER lEG. PARR 0 REPORT IYYITEYIYIIY
5520 EVAPORATIVE COOLERS NLOWDOWN TEMPERATURE, WATER DEC. PARR 1 NEP000 UIIYIIYIYYIY

P,MERENOE—VENICE PONER PI.RNT 11.0110171 M05115SIPPI NINTH
0030 CONDENSER CN,PEMP LIOE,CAISSON TEMPERATURE, WATER DEC. PARR 1 REPORT UIEYYIYYOYYY
0040 CONDENSER CN,PEMP LQRE,CAISSON TEMPERATURE, MATER PEG. PARR 1 REPORT IEQYYYUYYYYY

A CL AMERGEN ENERGY CO,LLC-CLINTON EL5G36R19(~T~~>
0020 QISCNARGE FLUME TEM RE7~~RAER lEG. PARR 1 REPORT 110.7 IYYYEYTSYYSY

OMEROCK CORPORATION 1L0012344 NORTH RRARCN KENT CREEK
OHIO ROOP DRAINAGE; NC COOLING WTR TEMPERATURE, MATER DIG. PARR 1 REPORT EIIYEITGYIIY
0040 ROOF DRAINAGE; NC COOLING 14TH TEMPERATURE, WATER DEl. PARR 1 REPORT UIYIEYIEYIQY

SI4STED RURGESS NORTON 1—GENEVA 1L003633G POE RIVER
0010 OPPICE A/C,RLO DWN,PERE TEIT N TEMPERATURE, MATER DEC. PARR 1 REPORT OETEEEIIYEOI
0020 NCCW;PIRE TEIT NTR;ECE MACNINE TEMPERATURE, MATER lEG. PARR 1 REPORT OIYEIYYTUEOE

ARSTER INDUSTRIES—PLART 2 01.0040221 STORM SENER TRIR TO MILL CREEK
0011 NCCW, ROlLER RD,SOP’ENER HASTE TEMPERATURE, MATER lEG. PARR 1 REPORT IITYIQYYTVYY

ARSS4ET ELECTRICAL 1L000404U WILEY CREEK
0010 NON-CONTACT COOLING HATER TEMPERAUQRE, WATER lEG. PARR 1 REPORT IIIYYTEYYIQY

ARONEM CORPORATION 11.0004012 UPRING CREEK; HARLEY CREEK
0010 CONTACT COOLING HATER; SN TEMPERATURE, MATER DEC. PARR 1 REPORT ITYYYEYYOYTY

ANN PIPELINE CO—REW WINDSOR IL006012R PARNER RUN CREEK
0000 ROlLER RLOWOOWN E FLOOR DRAINS TEMPERATURE, MATER lEG. PARR 1 REPORT YYYYYYYYIOYY

ARTIOON PACKING HOUSE, INC. 1L0S10173 STORM SEWER TREN TO POE RIVER
0010 NON-CONTACT COOLING MATER TEMPERATURE, MATER DEG. PARR 1 REPORT YIYYSEYYIYYY

ARCHER DAREELS MIDLAND COMPARY IL0044ONO TRIR TO SORTN PORE SARGAO41N RIVER
0000 NCCW A MISC. AUIOILLARY STREAMS TEMPERATURE, WATER DEC. PARR 1 REPORT YYYYIYYSYTYI

ARCHER DARIELS MIDLAND-PEORIA IL0001O3O ILLINOIS RIVER
0020 NON CONTACT COOLING MATER; SW TEMPERATURE, MATER DEG. PARR 1 REPORT TYYYYTEIYYSY
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ACTIVE INDISTRIALS WITR NPDES TEMPERATURE REQUIREO41RTS

O CL

PACILITY NAO4E NPDES RECEIVING WATERS

PIPE PIPE DESCRIPTION PARAMETER O4LIC EM AV(0( 0.04 000(0) LII P10(C) EM AV(C( LII 000(1) REQ MONTHS

0040 NON CONTACT COOLING MATER TEMPERATURE, MATER DEO. PARR 1 REPORT TIVEIVESYTVE

ARCHER DARIELS MIDLAND—QUONCY IL0003UHH MISSISSIPPI RIVER
0010 NONCONTACT COOLING WATER TEMPERATURE, MATER DEC. PARR 1 REPORT IIVETYTYYYII

APO4STRONG WORLD INDUSTRIES 11.0002330 SOLDIER CREEK
0010 CONTACT COOLENG HATER TEMPERATURE, MATER EEG. PARR 1 REPORT IYIYTYTYTYYT

ATWOOD MORILE PRODUCTS ELHI6OS3S ROCK ROVER
0010 NOW-CONTACT COOLING MATER TEMPERATURE, MATER DEO. PARR 1 REPORT TITYITYTTYYT

AENRET MANUFACTURING, INC. 1L003R121 TRIR TO KISHMAUREE RIVEN
OO1N N0NC0NTACT COOLING MATER TEMPERATURE, MATER PEG. PARR 1 REPORT TIOYIYIYETSY

AURORA TEXTILE FINISHING 1L0015057 POE RIVER
0010 NCCW A INCESS WELL PEMPAGE TEMPERATURE, MATER DEG. PARR 1 REPORT YTYYYSYTTYOY

ANT SARLE LIQUID PROPUCTS, LP ILOO2HNR1 ILLINOIS ROVER
0020 COOLING TOWER RD,NACEMASN,DR TEMPERATURE, MATER PEG. PARR 1 00 03 NNRTTSYYTYSN
GO1H COOLINO TONER RD,RACEMASH,DR TEMPERATURE, MATER PEG. PARR 1 HO RI STI7ONNNOUG404Y

AVERTINE RENEWARLE ENERGY EL0001HR3 ILLINOIS ROVER
0010 TR PROCESS,COOLE HG WTRS,RR,SW TEMPERATURE, MATER lEG. PARR 1 REPORT TYVESYOYRYYY
0020 NON-CONTACT COOLING MATER TEMPERATURE, MATER EEG. PARR 1 REPORT TYTYYI’CETTYT

RAM. HORTICULTURAL CO.-W CWICA EL0004712 CRESS CREEK
0010 RRP, PLT IRRIGATION A WATERING TEMPERATURE, MATER PEG. PARR 1 REPORT YTYSTYTSYSTY

RANK OP WAUKEGAS4—NEST SIDE 1L0070025 SEOKIE ROVER
0010 NON-CONTACT COOLING MATER TEMPERATURE, MATER PEG. PARR 1 REPORT YSYTTYYYEYYE

RARRER-COLMAS4 COMPANY-LOVES PK IL00034HO LOVES PARE CREEK TRER TO ROCK RIVER
0010 NOR-CONTACT COOLING MATER; SW TEMPERATURE, MATER DEG. PARR 1 REPORT TTVEYIYYYYYY
OSlO WON-CONTACT COOLING MATER; SW TEMPERATURE, MATER PEG. EARN 1 REPORT VE1YT’OYIYTYT
0130 NON-CONTACT COOLING MATER; SW TEMPERATURE, MATER PEG. PARR 1 REPORT TYYTT~RYYTYYY
0040 NON-CONTACT COOLING MATER; SW TEMPERATURE, MATER PEG. PARR 1 REPORT EYEYYYY’ITIIY
0010 NON-CONTACT COOLING MATER; SN TEMPERATURE, MATER lEG. PARR 1 REPORT TYSYTRYTYTIY
0060 NON-CONTACT COOLING MATER; SW TEMPERATURE, MATER DEC. PARR 1 REPORT EYTSYYYPTYYY

NAPNEO INTERNATIONAL 1LG100077 KERT CREEK
0010 NONCONTACT-COOLI WG MATER TEMPERATURE, MATER PEG. PARR 1 REPORT TYYEYYYYYYYY

RILTRSTE METAL PRODUCTS. INC. 1L0210124 LITTLE INDEAR CREEK
0010 NONCONTACT COOLING WREEN TEMPERATURE, MATER DIG. PARR 1 REPORT TTYTTYYYEYYO

NLACNPORS, INC-NEST CNICAOO ILOOE74ON STORM SEWER TRIR TO NRESS CREEK
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ACTIVE INDUSTRIALS WITH NPIES TEMPERATURE REQUIREMINTS

O 01.

PACELITY NAME NODES RECEIVING WATERS

PIPE PIPE EESCREPTION PARAMETER PO.OC EM AV(Q( EM 000(0) EM 004(C) EM AV(C( EM P11(C) REQ MORTHS

ROEO NONCONTACT COOLING NATIP; SW TEMPERATURE, WATER DIG. PARR 1 REPORT ETTETTYTTEUT

RLACEMAWE MOLDING CIMPART :1.0000021 SALT CREEK
0010 NON-CONTACT COOLING MATER TEMPERATURE, MATER PEG. PARR > YTYTTTTTTTTT
0010 NON-CONTACT COOLING MATER TEMPERATURE, WATER PEG. PARR 1 REPORT TETTETETETTE
0010 NON-CONTACT COOLING MATER TEMPERATURE, WATER DEC. PARR H NNNTYTTTISEM
0010 NON-CONTACT COOLING MATER TEMPERATURE, WATER PEG. PARR H TTINNNNNWONT

ROMRARDIER—WAUEE OAR IL00022H7 ~~~RSOR (LAKE MICWIGAR(
0010 NON-CONTACT COOLING WATER T1111ERATO , ER PEG. PARR 1 REPORT YTTTTTSTTYTT
0070 NON-CONTACT COOLING WATER TEMPERATURE, MATER PlO. PARR 1 REPORT YTSTTYSTTYTY
0080 NON-CONTACT COOLING MATER TEMPERATURE, MATER PEG. PARR 1 REPORT SEETY1YTTSTY
0140 NON-CONTACT COOLING MATER TEMPERSTURE, MATER OEG. PARR 1 - YESTYITTYSEP

NP NAPERVILLE COMPLEX flOO4SS41 NEST NRRNCH OP PUPAGE RIVER
0010 NOS-CONTACT COOLING MATER TEMPERATURE, MATER PEG. PARR 1 REPORT ITYYTSTYYTTY

NP PRODOCTS—MOOD RIVER 11.0000031 PCSSISSEPPO RIVER
0020 W SURGE POND EMERGENCY CVE.SFLO TEMPERATURE, MATER DEG. PARR I REPORT TITTYTTOYSTY

HRANCNPIELS CARTING COMPARY,IN :1.0210171 INNPS4EP TRIR TO EDWARDS RIVER
0010 NOR-CONTACT COOLING MATER TEMPERATURE, WATER DEG. PARR 1 REPORT YTTTSSTYYTOY

RVE TECRNOLOGIES COMPARY :1.0074349 UNNAMED TRIO TO EISWWAUKEE RIVER
0010 NON—CONTACT COOLING WATERS TEMPERATURE, MATER DEG. PARR 1 REPORT TEITTESTYTEY

CM. PRODUCTS, INC. :LEOHH31O UNIOAMED TRIN OP PLINT CRERE
0011 NON-CONTACT COOLINI MATER TEMPERATURE, WATER PEG. PARR I REPORT TUTTTTTTTTTT

CARNURT AIASIS USA LLC-ROCEPOOD IL5503RHR ROCK RIVER VIA DRAINAGE DITCH
0020 NONCONTACT COOLING WATER; SW TEMPERATURE, MATER DEG. PARR 1 REPORT TT1ETTYTTTTT

CARAL RARGE INC.-CMP.NNARON :LOO2RSHO 112 PLAINKS RPVER
REDO STEAM CONDENSATE T1100ERATURE, MATER PEG. PARR 1 REPORT EOTTT0YYTTTY
0020 STEAM CONDENSATE TEMPERATURE, MATER PEG. PARR 1 REPORT YSITYSTYYYVE

CARGIL MEAT—RERADSTOWN LI023R14 ILLINOIS RIVER
A010 NCCW,SW, INTERNAL OETPSLT. TEMPERATURE, MATER PEG. PARR H REPORT YTETITTEYTTY

CARGILL INC. SOERERE PLANT ::000HO57 CALUMET RIVER
0010 INDUSTRIALR SAR WWR TARS :RAIN TEMPERATURE, MATER PEG. PARR 1 RE!ONT ETYETSTSYTYY

CARGILL, INC. Z.000S077 SUGAR CREEK
0010 NON-IUNTACT COOLING MATER TEMPERATURE, WATER PEG. PARR 1 REPORT TTTTYETTETSY

CARMI CITY POWER PLANT =0030488 LITYLE MARASW ROVER

5/
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- ACTIVE ISPUSTRLSLS WOTO NPPES TEMPERATURE - REQUIREMENTS
O IL

FACILITY WANE NPPES RECEIVING WATERS

PIPE PIPE PESCRIPTION PARAS4ETER I4LOC EM AV(Q( EM PN(O(

0010 GENERATOR COOLING WATER;OVERPL TEMPERATORE, WATER PEG. PARR
0010 DENERATOR COOLING WATER;OVERPL TEMPERATURE, WATER PEG. PARR 1
0020 ONCE—THROUGH NC COOLING WATER TEMPERATURE, WATER PEG. PARR
0020 ONCE—TWR000W NC COOLING WATER TEMPERATURE, MATER DEG. PARR 1

CARUS CNEMICRL—LASALLE 1L0002H23 LITTLE VERMILION RIVER
0010 SOUTF8 LAGOON PISCWARGE TEMPERATIRE, WATER PEG. PARR 1

CATERPILLAR INC.-MAPLETON IL000183R ILLINOIS RIVER
RIb NCCW (PORMER OREN) TEMPERATURE, WATER DEO. PARR 1
HEIR NCCW (FORMER 0008) TEMPERATURE, MATER PEG. PARR H
ROb NCCW (FORMER OOIR) TEMPERATURE, MATER PEG. PARR H

CATERPII.LAR INC—PONTIAC ILOORO3HN VERMILION RIVEN
0010 RON-CONTACT COOLING MATER TEMPERATURE, MATER PEG. PARR 1

CATWOLIC DIOCESES OP ROCEPORP ILOO71RDO MANNING CREEK TRIR TO KIONNAUREE NV
0010 NON-CONTACT COOLING WATER; SW TEMPERATURE, WATER PEG. PARR 1

CCL CUSTOM MAO4UPACTURINO, ONC. IL00041H2 GRAPE CREEK VIA SNNPO4EP PITCH
0020 REVERSE OSMOSIS & NC COOLING TEMPERATURE, MATER DEG. PARR N

CENTER POINT PROPERTIES IL0001341 SUINIIT—LEONS PITCH
0020 NONCONTACT COOLING AWl STRMWTR TEMPERATURE, MATER PEG. PARR 1
0031 NON-CONTACT COOLING MATER; SW TEMPERATURE, MATER PEG. PARR 1

CENTRAL ILL LIGHT CO-DUCK CE IL0055H2O ILLINOIS RIVER VIA PUCE CREEK
0020 COOLING POND OVERFLOW TEMPERATURE, WATER PEG. PARR 1

CENTRAL LAEE COUNTY JAWA ILGOHN951 SKOKIE PITCH
0010 NON-CONTACT COOLING WATER TEMPERATUBE, MATER P . PARR 1

I CENTURY TOOL ARD MANUFACTURING ILRG73505 STORNWATER RER’IENTION POND0010 NON-CONTACT COOLING MATER TEMP , NAT 1

CP INDUSTRIES — PERU IL00017N3 ILLINOIS RIVER
0020 NON-CONTACT COOLING MATER TEMPERATURE, WATER PEG. PARR 1

CF INDUSTRIES INC—KINGSTON TIR ILOOHRS72 INNRPOEP CREEK TRIR TO ILLIN050 NVR
0010 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1

CP INDUSTRIES INC—SENECA 1L00H9281 ILLINOIS RIVER
0010 RCCW,GW,SEPTIC LEACW PEELP,SW TEMPERATURE, MATER PEG. PARR 1

CF INDUSTRIES—CO WOEN TERMINAL ILRO4NTO4 KASEASKIA RIVER

10/14/04 PAGE; 5

EM 004(C) EM AV(C( EM 101(C( REQ MONTHS

REPORT TYTYYTYYEYTY
REPORT TY3TYTTYTYYY
REPORT YYYTYTTSTYTT
REPORT YETTYTTYTYTY

REPORT EYYYYEYYYTTT

REPORT TYTTYYTYYTYY

NNNEEEEEYYYN

REPORT YTTETYYYTYYY

REPORT YYYYYYYYYYTT

REPORT EYEYYEE3TYYY

REPORT YTYTETTYTYTY
REPORT YYEYYIYUEITE

REPORT YEYTY0YYYEYY

REPORT YYYYYEEYYYYY

REPORT YTEYVEYYEYTY

REPORT YYYYYYYYYYYY

REPORT - TTYYYTTYYTYE

REPORT TYYEYEEEYYYY
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PACILITY NAME NPDES RECEIVING WATERS

PIPE POPE DESCRIPTION PARAMETER 841CC EM AV(Q( LII 011(0)

5010 NON-CONTACT COOLING MATER TEMPERATURE, WATER PEG. PARR 1

CPC INTERNATIONAL-CO IERIC HGTS 1LG2501R3 STATE STREET PITCH TRIR TO THORE CK
001K NCCW; ROOF RUNOFF TEMPERATURE, WATER PEG. PARR 1

CNEMTOOL, INC. 1LG250003 ERAINAGE DITCN
0010 NCCW; SW TEMPERATURE, WATER DEG. PARR 1

CWOCAOO COKE CCMPART 1L0001593 CRLOMNT RIVER
0040 NC COOLING,SN,GR OUNU NTN TEMPERATURE, MATER PEG. PARR S

CHICAGO SON TIMES RUILDISG 1LG255110 CHICAGO RIVEN
0000 NON-CONTACT COOLIUG MATER TEMPERATURE, MATER PEG. PARR 1

CHICAGO TRIRUNE—TR101NE SQUARE ILOSUOLD2 CNICAOO RIVER
0010 NON-CONTACT COOLING WATER TEMPERATURE, MATER PEG. PARR 1

CHICAGO-DRARE AIRPORT CITY OP IL000SSN3 CRYSTAL CREEE
NODS WILLOW CREEK RACNGROOWP DATA TEMPERATURE, MATER PEG. PARR I
Nob SENSENVTLLE lITER RACEGROUND TEMPERATURE, MATER DEG. PARR I
WQ3O NESSEOPPTLLE PITCM OORMSTREAR TEMPERATURE, MATER PEG. PARR N

CR0 ACQUISITION CORP 1L0001R78 STATE STREET PITCH TO THORN CREEE
ASiA NON-CONTACT COOLISG MATER TEMPERATURE, MATER PEG. PARR 1

CELCO—EDWARDS IL000193G ILLINOIS RIVEN
0020 CONDENSER COOLISG WATER TEMPERATURE, MATER PEG. PARR
0020 CONDENSER COOLING WATER TEMPERATURE, WATER DEG. PARR C
0020 CORPENSER COOLING WATER TEMPERATURE, MATER PEG. PARR 1
0020 CONPENSER COOLING WATER TEMPERATURE, WATER PEG. PARR 0
0020 CONDENSER COOLING WATER TEMPERATURE, WATER PEG. PARR 0

CIVIC OPERA RUILPINO ELG25002U SOOTH RRARCH CHICAGO RIVER
0010 NONCONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1

CLARN IL MPG CO-ROCEPORS 1L0559598 STORM SEWER
REDO NON-CONTACT COOLISG WATER TEMPERATURE, MATER PEG. PARR 1
0030 NON-CONTACT COOLISG MATER TEMPERATURE, MATER DEG. PARR 1

CLIMATE CONTROL, INC.-IIERTER ILOGHH34R SPRING CREEK
0010 NON-CONTACT COOLING MATER TEMPERATURE, MATER PEG. PARR 1

CNO AMERICA LLC-NURE RIOOE 1L503UR25 PLAGG CREEK
5010 NON-CONTACT COOLISG WATER TEMPERATURE, WATER PEG. PARR 1

CNN AMERICA LLC-EAST OCLINE IL000401H MISSISSIPPI ROVER

10/14/GO PAGE, H
ACTIVE INDUSTRIALS WITH NPPES TEMPERATURE REQUIREMENTS

O QL

EM 008(C) EM AV(C( LII ME(C( REQ MONTHS

REPORT EYTYTYYEYUYT

REPORT YYYYYYEYYTUY

REPORT YYYYYEETETEE

REPORT EUEYYEESYYEY

REPORT IT1YYETYUYYY

REPORT TYYTETYEYEYY

REPORT TYTYTEYTYTEY
REPORT UTEEEEEEVEEY
REPORT TYEYYYYYYTYY

REPORT TYEYYYYYETEE

N YEYYYTETYTTT
REPORT YEYYYYETYTYT
REPORT YYYEYTTTYYTT
93 NSSEYEETETER
63 YYSSD8NNNNNNY

REPORT YTYTTEYTETTY

REPORT YYSTSEYUYTUE
REPORT ETTETEYTYTTY

REPONT UYTYYEYEYTTY

REPORT UYEYTTYYYTYY
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ACTIVE INIPSTRIALS WITR NPPES TEMPERATURE REQUIREMENTS

O QL

PACILITY PlANE NPPIS RECEIVING WATERS

PIPE PIPE DESCRIPTION PARA84ETER MLOC EM AV(I( EM 001(0) LM 008(C) EM AV(C( EM 001(C) REQ MONTHS

0010 NCCH & STORM WATER TEMPERATURE, WATER PEG. PARR 1 REPORT TYEYYEETYYEY
0020 NCCN & STORM WATER TEMPERATORE, MATER PEG. PARR 1 REPORT UYEYYYYYYYTT
0050 NCCW ARD STORMWATER TEMPERATURE, WATER PEG. PARR 1 REPORT TYTTYEEYTYYU

COE—STARVED ROCK LOCK ARP PAM ILGSSOO79 ILLINOIS RIVER
0010 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT TYTETTYTITYT

COMDISCO-ROSEMON T ILOOHOONH STORM SEWER TRIN TO DESPLAISES RVR
0011 NON-CONTACT COOLING WATER; SN TEMPERATURE, WATER PEG. PARR 1 REPORT TYYTYTYYYYYY

CONAGRA ENTEREATIOWAL—N PEKINI 1L0073170 ILLINOIS RIVER
0010 NONCONTACT COOLING RATER TEMPERATURE, WATER PEG. PARR 1 REPORT YYYTYYYYTYTE

COROCOPNILLOPS—W OOP RIVER IL00051ON MISSISSIPPI RIVER
0010 TN PROCESS, SARITART ARP SW TEMPERATURE, MATER PEG. PARR 1 REPORT EYETTUYYTYUE
0011 TN PROCEGS, SARITART ARP SW TEMPERATURE, WATER PEG. PARR 1 RIPORT YUETTUYYYYTT
0055 TR PROCESS, SARITANT ARP SW TEMPERATURE, MATER DIG. PARR 1 REPORT ETEETYSYTYTE
0021 TR PROCESS, SANITARY ARP SW TEMPERATURE, MATER PEG. PARR 1 REPORT EYETTYTYTYUY

CONSOLIDATED RISCUIT COMPANY ILORNH3O3 STORM SENOR TRIN TO ROCK RIVER
0015 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEO. PARR 1 REPORT TYTTUTYTTYYY

CONTINENTAL TIRE—NT VEREON ILUO3SUD7 CASEY FORE CREEK
0030 MIIING NON-CONTACT COOLING NTR TEMPERATURE, MATER DEG. PARR 1 REPORT TY3YTYYYYYYE

COOE COMPOSITE&POLTR8E RS—LEMONT IL000SIUO PR DITCH TRIR TO ILL/MICR CARAL
0010 COOLING TWR NP, NCCW,NOILIR NP TEMPERATURE, WATER PEG. PARR 1 REPORT TYYYTYYYYYYT

CGRECVA ENERGY COMPARE LLC 1L007443H MPSSISSIPPI ROVER
0010 TOTAL PLANT EFFLUENT TEMPERATURE, WATER PEG. PARR 1 48 TYNNNNDNNNNN
0510 TOTAL PLANT EPPLUENT TEMPERATURE, WATER PEG. PARR 1 ON NNNNNNDNNNNY
0010 TOTAL PLANT EPPLUENT TEMPERATURE, MATER PEG. PARR 1 HO ND3N14O8NNNNNN
0510 TOTAL PLANT EFFLUENT TEMPERATURE, WATER PEG. PARR U RN NNNNNNNNNDTN
0015 TOTAL PLANT EPPLUENT TEMPERATURE, WATER PEG. PARR 1 71 NNNYNNNRIO8OINN
0010 TOTAL PLP,S4T EPPLUENT TEMPERATURE, WATER DEG. PARR I 78 N004NNNNNNTO08
0010 TOTAL PLANT EFFLUENT TEMPERATURE, MATER PEG. PARR 1 81 NNNNTRINWNNNN
0010 TOTAL PLART EPPLUENT TEMPERATUPI, WATER PEG. PARR 1 88 NDSNNUNNTNNN
0010 TOTAL PLANT EFFLUENT TEMPERATURE, WATER PEG. PARR 1 NO NNO8NNNYI14NNW

CORE PRODUCTS INTERNATIONAL ILOO41000 COGO OAR/SHIP CA
0010 NON-CONTACT COOLING WATER TEMPERATURE, MATER PEG. PARR 1 REPORT UTYEYOYYYYTY

CISNMAW&WAREPIIL p OP ILLINOIS ILGSSODDN CHICAGO RIVER SOOTH NRSNCN
0010 NONCONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT UTUYTTTTTUTY

PARA CORPORATION—WARN ER ELIC IL00019H4 N KINDIKINNICE
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PACILETT NSS8E NPDES RECEIVERS MACTSR

PIPE PIPE PEUCRIPTION PAP.P_’CTER 841CC LII P,V(Q( EM ICC::: ER 008(C) EM AV:C: EM 001(C) REQ MONTHS

RO1N PROCESS WASTE TEMPERATURE. MACER DIG. PARR 1 REPORT IYYTUYYYYEYY

PART CONTAINER-NORTW AURORA ILGO513NI SPRSNGONLCT 55p3)
0010 NTR SOFTENER REGEN & ROlLER NP T00EAERATURE, RICER PEG. PARR 1 REPORT YYYYEUUUYEUY

DASCO PRODUCTS INC—ROCNPORD 1LG250154 ROCK Rr.ER
0010 NON-CONTACT COOLING MATER TUIEAERATURE, NPCER DIG. PARR 1 REPORT YYYYYUUYYEYY

DASCO PROPUCTS—NLACKRA WE PLNS8T IL0071S44 NTORM SE&ER MIS TO ROCK RIVER
0010 NORCORTACT COOLING NTR; BOILER TEMPERATURE. AMER DIG. PARR U REPORT YYYYETYTYESY

DEAR POOPS COMPARY-RARVARD 1L000339S PISCASAW MCIX
5010 TREATEP PROCESS NTR & NCCW TLIQERSTURE, RICER 0KG. PARR 1 REPORT TYYTETYEYYEY

REAR POOPS—NELVIDERE 5L10033H7 NISOWATAM ACIER
5510 NONCONTACT COOLING WATER T0011ERATURE, MACER CEO. PARR U REPORT EYEYYTYUYEUY
0020 NONCONTACT COOLING WATER TLIQERATURE. MACER lEG. PARR E REPORT YYYYYTTIYTTY

PEAR POOPS—PINON ILOORS91O STORM S~ CACS TO ROCK RIVER
0010 NON-CONTACT COOLING WATER TEMPERATURE. MACER lEG. PARR 1 REPORT EYEUEUYYYTYY

PEAR POOPS—HURTLET 1L0003409 S NRARCN PZSMACNTT RIVER
0010 NON-CONTACT COOLING WATER; SW TEMPERATURE. RUCER lEG. PARR 1 REPORT YYYYEYUUYYOT

DEAN POODS—RICKPORE 1L0003N41 NORTH ROLlER CT REST CREEK
SOON NON-CONTACT COOLING WATER TEMPERATURE. MACTA DIG. PARR 1 REPORT YYYYETYTYTTT

PEAAI SPREEALTT POODS—PREATONIC ILIO3490N PECATONICI, ACCTA
0010 NON-CONTACT COOLING WATER TDEAERATURE, MACER lEG. PARR 1 REPORT EYTYEYUOYEEY

DEERE WARVESTER MORES IL0003O1N MISSESSMPC PCRYR; NONEY CREEK
0010 NON CONTACT COOLING WATIR; SW T00CERATURE, lACER lEG. PARR 1 REPORT EYYTYETEYUYY

DEERE PLOW ARS PLANTER WORES IL0003050 MOSSISMRPC PC.tR VIA SPLVAR SLOUGH
0010 NOS-CONTACT COOLING WATER; SW T00GERSTURE, MACER 010. PARR 1 REPORT YUUTIIYEETYT
0020 NON-CONTACT COOLING WATER TUIEAERATURE, MACER DIG. PARR 0 REPORT TYTTTITEYTYY

DEL MONTE CORP—ME500TA IL1003DLN LITTLE VrICN RIVER
0025 COOLIRG WATER; SW T00EAERATURE, MACER lEG. PARR 1 REPORT YTYUUUYEEYYY

PEVLIEG-SUNDSTRA NP, INC. ILOO37SR7 SISHWACNEE ACTOR
0000 NIH-CONTACT COOLING MATER T00EAERATURE, MACER DIG. PARR 1 REPORT TTTYTEYYUYYY

DIAL CORP-MONTGOMERY 11.0001899 OCLL CN~ CACS TO POl RIVER
0010 NCCW & STORMWATER RUNOFP T00CERATURE, RICER TUG. PARR 1 REPORT UTYTUEYTYYYY

/oZ
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10/14/04 PARE; II
ACTIVE INDUSTRIALS WITH NPDES TEMPERATURE REQUIREMENTS

O Cl

PACILITT NAS8E NPDES RECEIVING WATERE

PIPE PIPE DESCRIPTION PARAMETER 841CC EM AV(Q( EM 001(5) 128 RM)C( EM AV(C( LII 801(C) REQ MOUCUS

ELEMENTIS PEEMERTS, INC. 1L0N38759 5000ENSEROER CE TRIO TO C2_MOEIA CE
0510 NON-CONTACT COOLING MATER TEMPERATURE, WATER PEG. PARR 1

EMERSOS POWERTRANS-SEALMASTER 110531174 SIEMANTEN CREEK
5051 SON-CONTACT COOLING MATER TEMPERATURE, WATER PEG. PARR 1

ENGIREEREO STORAGE PRODUCTS 515030177 E58WARED TRIN TO KISWWAUEEE
0010 NCCW N STORS8WATER TEMPERATURE, WATER PEG. PARR 1

100ISTAR CHEMICALS, LP . 110002917 ILLINOIS RIVER; All) SARLE CREEK
0570 COMSINED PIGCH PROW SOS & 002 TEMPERATURE, MATER PEG. PARR 1
0070 CCMSINEP DISCO PROM 001 & 005 TEMPERATURE, MATER PEG. PARR 1
0575 CCMNINEP PISCN PROM SRU & 002 TEMPERATURE, WATER PEG. PARR 1
0070 COREIREE DISCO PROM 001 N 002 TEMPERATURE, WATER PEG. PARR 1

EQUITARLE NUILPING 110200014 C010AOO RIVER
0015 NONCONTACT COOLING WATER TEMPERATURE, MATER DIG. PARR 1

ENCEL PUUNPNT & WACRIRE, INC. ILSON2N27 OLD CMAR18EL TO WACEIWAW RIVER
0010 NON—CONTACTCOOLING WATER TEMPERATURE, WATER PEG. PARR 1
5020 NON—CONTACTCOOLING MATER TEMPERATURE, WATER PEG. PARR U

REELUN GENERATING COMPARY-IION IL00027NI LONE MICNIOAR
0010 MOUSE SERVICE RATER TEMPERATURE, WATER lEO. PARR 1

EEELIN GENERATION CO. ,LLC IL000SS24 ILLINOIS RIVER
0020 COOLING POND NLUWOOND TEMPERATURE, WATER PEG. PARR 1
0020 COOLING POND NLOWOOND TEMPERATURE, WATER PEG. PARR N
0020 COOLING POND NLOWOOND TEMPERATURE, WATER PEG. PARR N
0040 COOLING PORP DIGCWAROE TEMPERATURE, WATER PEG. PARR 1

EIELON GENERATION CU, LLC ILOU4O1OE ILLINOIS RIVER
0015 COOLING POP NP;508’IENIR RESORT TEMPERATURE, WATER PIG. PARR 1

EXELON GENERATICN-NRAIP WOOD 1L0548321 UR1GIAREE RIVER; MElON RIVER
5010 COOLING POND NLOWOONDLINE TEMPERATURE, WATER lEG. PARR 1

REELUN GENDRATICS-GUAR CITIES 1L1000037 MISSISSIPPI RIVER
0010 001/002 OPEN CICLE DIPPUSERS TEMPERATURE, WATER DIG. PARS A
5010 001/002 OPEN CYCLE PIPPUSER5 TEMPERATURE, WATER PEG. PARR 1
0010 001/002 OPEN CTCLE DIPPUSERE TEMPERATURE, WATER DIG. PARR N
5010 001/002 OPEN CYCLE PIPPUSERE TEMPERATURE, WATER PEG. PARR N
0010 051/052 OPEN CUCLE OIPPUSEAR TEMPERATURE, WATER DEC. PARR N
0510 001/002 OPEN CTCLI OIPPUSERS TEMPERATURE, WATER PEG. PAS)R N

NR8STTCITCflT
REPORT 83 NS41PNYFfCI-l-C1

IYUN07E0IUCCC
REPORT REPORT TYUI,7011UCXT

REPORT TTTUTYITDffD

REPORT TTYTUCYITCC:
REPORT TTITTUYCCID

REPORT TPTTYI1flITf

REPORT TT1TR*Yffffi

REPORT TYTF*T;YTTCO

TTATOYCCCflY

/L7

93 UTUTTAICTIER
13 TTT1.7000OO41C
93 WNOOCTn1TC;

REPORT YTTTCI-UY’:nC

REPORT YSTYDIT:T*TC

REPORT TYTUITICT;TC

S 0YTTTACTf1ff
REPORT TYYTTTCIITDS
48 YT1507CIDDICll
RN NNT100GGGOCI
71 NRP1YlGEUOOUD.~
81 NS8OU8Y!EOI.7C01
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10/14/54 PAlE; 11
ACTIVE IUCCSCAC.O.C.S ICCA8 RPPES TEMPERATURE R000IRllCNTS

O 01

PACILITT NAME NPDER RECEIVINI MACTAO

PIPE PIPE DESCRIPTION PARAMETER — P41CC EM AV(G( EM ME(S) EM 005(C) EM A7(C) TIN ME)C) REQ MONTHS

0010 551/502 OPEN CYCLE PIPPUSIRE TEMPERATURE, MACER CEO. PARR N 88 ONRENURNYNND
DOER S01/RH2 OPEN CYCLE SIPPUSERE TEMPERATURE, MACER CEO. PARR N 89 NNONNNTTRHRM
0010 001/002 OPEN CYCLE PIPPOSERE TEMPERATURE, MACER CEO. PARR N 78 NDNDNRENDTUN
0510 SOE/RRS OPEM CTCLE PIPPOSERE TEMPERATURE, MACER CEO. PARR N NO NNNN1RONNNNER
0010 001/002 CPEM CTCLE SOPPUSERE TEMPERATURE, MACER CEO. PARR N AU NNR8N058NDNNNT

ERREUN THERMAL TECNMOLOOIES 115151101 CMOCAOO UCCER
0020 NONCCNTACT-COOLI HG WATER TEMPERATURE, MACER CEO. PARR 1 .EPORT YTITIERYYTVE

EERCN MOEIL CORPORATION ILRON3RN1 DES PLACERS ACER
ROES ROlLER NLCNDCWN,STERSN 500P.GW TEMPERATURE, MACER CEO. PARR U ~SPONT YTTYTTYUTYTT

EREURMORIL CEL-.UOLIEI REPINDRY 1101025 Ni DES PLACER ACCER
0020 NONCONTACT COOLING WATER TEMPERATURE, MACOR CEO. PARR U ;cEPONT YUYTTTYERTUT
0520 OUNCONTACT COOLING WATER TEMPERATURE, MACER CEO. PARR U UYTTTTUTTYTY
0050 NONCONTACT COOLENG WATER TEMPERATURE, MACER CEO. PARR N T1YTTUIUUYUT
0520 NONCONTACT COOLING WATER TEMPERATURE, MACER CUD. PARR N 100 TYYTYYTTTYTU
0000 NONCONTACT COOLINO WATER TEMPERATURE, MACER CEO. PARR N ,,NPORT TYYYTUYTTYTT

PARSTEEL INC—NORTH COICAOO 110002411 PEDCIRIER CAINE CRCO TO 1K MICWEOAN
0011 NUN-CONTACT COOLING WATER TEMPERATURE, MACTA CEO. PARR S REPORT TTTUTYYTTUTT

P180C., A. ARD SONS CEMPA0NE 110135403 NORTH RP.O_’EON CISCCLLU RIVER
0020 NON-CONTACT COOLING WATER TEMPERATURE, MACER CUD. PARR 1 nEPIRT TYYUTYUYTTUT
0030 NUN-CONTACT COOLING MATER TEMPERATURE, MACER COO. PARR U nEPORT TYYYTTYAYTYY
0040 NUN-CONTACT COOLING WATER TEMPERATURE, ~CER CEO. PARR U ,,RPONT UTTTTUYUYYYY

POULD’S INC. IL0020NON DES PLACERS SCVER
0010 NON-CONTACT COOLING MATER TEMPERATURE, MACER CEO. PARR S REPORT TTTUUYTUTTVE

POUR HUNDREU CONOOMINTEM 110250030 CNICAOO ACCER
0010 NUNCONTACT COOLING WATER TEMPERATURE, MACER COO. PARR 1 REPORT YUYTUYTUYUVE

3 GAS RECOVERT SYSTEMS-REMOVER P ILIETO4NO MALLARD LANE
5010 DISCHARGE PROM AOUO; SW TEMP — -..~ CEO. PARR 1 ..EPORT YUYYTYTUTTVE

GE PLASTICS—CTTA WA 110001829 ILLINOIS ICIER

8010 COOLING NDR&SW(PCRMALLT OO15( TEMPERATURE, MACER CEO. PARR S REPORT TTYYTYYRYEYY
COb TREATED PROCESS WARTURATER TEMPERATURE, MACER CEO. PARE I REPORT TTYTTYTYTTVE

GPRERAL CHEMICAL LLC ILEIIIN47 ROSE CP~
5010 NOW-CONTACT COOLING MATER; SW TEMPERATURE, MA.CTA CEO. PARR 1 REPORT UTYTTETYTTUT

GERERAL MILLS INC—NELVIDERE TL01034AG EISWNACAER ACER
0R20 NON-CONTACT COOLING WATER TEMPERATURE, MACER CEO. PARR U .RPUOT TUYYTUUYUTTT
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ACTIVE INURSTRIALS WITO OPPES TEMPERATURE REGUIREMENTS

O 51

PACILOTT 00000 NPPES RECEIVIWS WATERS

PIPE PIPE DESCRIPTION PARAMETER MEOO EM AV(Q( EM ME(S) EM 804(1) EM AV)C) EM ME(C( REQ MONTHS

0030 NON—CONTACT COOLING WATER TEMPERATURE, MATER RIO. PARR 1 REPORT TTITTTTTUTTT
0040 NON—CONTACT COOLING WATER TEMPERATURE, MATER RIO. PARR 1 REPORT T5YTYUTVETYT

OEREREL MCTORE-MCCCOK PLANT 110501813 TRIO TO O00COOI-SEMIT RITCN
0020 TR EM, NCCN, ARP SW TEMPERATURE, MATER REG. PARR 1 REPORT UTOYUTTUTYUA

GLEASON CNTTINO TOOLS CORP ILPONOSOE UNNONEP DITCH TRIO TO RICE RIVER
PR1A NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT UT0TTYYUYUIT

GOLDEN GRAIN CC-NRIPOEVIEW 110073342 CMICAOO SARITARY RED SNIP CARAL
0010 NOR-CONTACT COOLING NTN;OICNDN TEMPERATURE, MATER PEG. PARR 1 REPORT AUYTYUITUITT
0020 NON—CONTACT COOLING WAtER TEMPERATURE, MATER lEO. PARR U REPORT UTUTUTTVETUU

1/ OOLPSCRMIDT-WAPL lION 115020720 ILLINOIS RIVER VIA POND LILT LAKE
0010 NCCW, ROlLER NP, SW TEMPERATURE, WATER REG. ARR REPORT TYTTTYTUTTUU

ECCPYEAR TIRE & RUNNER CEMPART 1L0003204 SILVER CREPE
0N20 NTILITY,COOLING, OLCONOOND 5CR 0 TEMPERATURE. WATER PEG. PARR 1 REPORT YTTUYYYYUUTU

GUNITE CORPORATION-NOON PORE ILORN0284 ROOK RIVER VIA STORM SENDO
0010 NCCM, COOLING TWA OLOWOOND TEMPERATURE, WATER PEG. PARR U REPORT UTTYYTYTTTYY
0010 NCCW, COOLING TRE OLOWOOND TEMPERATURE, WATER PEG. PARR N NO TTURNNNDNONY
0010 NCCW, COOLING TND RLUNDOWW TEMPERATURE, MATER DIG. PARR N 93 NNNTUUUYYYTN

RAEGER POTTERIES—PUNDIE IL0003000 UR005541U TRIO TO PUN RIVER
0010 NOR—CONTACT COOLING WATER TEMPERATURE, WATER RIG. PARR I REPORT TYUTUYYYYTYT

NANDSCOU INN ARD CHEMICALS ILOUNNN2N LITTLE CALUSNET RIVER VIA STORM SEWN
SOLO RCCW, ROlLER NLIND000, SW TEMPERATURE, WATER PEG. PARR 1 REPORT TUYYTTYVEYYT

RAREIS CURE NRCASCAST PRODUCTS SLGSNEOO7 ORANCH OP 000001 CREIE
0010 NOR—CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT 001TTTUTYYUY

READ INCORPORATED 110047220 POX RIVER

0010 NUN-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT YTVETYYYYTTT
OOPPER PI.ASTIC CORPORATION 010004079 POE RIVER

0010 NUN-CONTACT COOLING WATER TEMPIRATURE, WATER RIO. PARR U REPORT YTERYTTERYIP

HOPPER PI.ASTICS CORPORATION IL0004ONL STORM SERIR TRIO TO POE RIVER
5510 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR U REPORT YTTYYUUEROTT

RULLARD EREROT, LLC 1L0R742N8 RASEASEIA RIVER
0510 COOLING TUNDR NG,SEMPU&PRAINS TEMPERATURE, WATER PEG. PARR 1 NO TYT000000NOT
0010 COOLING TONDR RO,SEMPS&DRA105 TEMPERATURE, WATER PEG. PARR 1 93 NNOOTIUTTTTUN

(UI *
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ACTIVE INDUSTRIALS HITO OPPES TEMPERATURE RECTCREAUI.’CS

O 51

PACILITT NASSE NPDES RECEIVING NATERS

PIPE PIPE DESCRIPT509 PARAS8STIR O41GC EM AV(Q( EM 511)5) 01.8 004(C) EM AV(C) EM ME(C( REQ MONTHS

NOLLIWOOI DINING CENTER—RICEPD IL520000N RICE RIVER
0510 NONCUNTACT-COOLI NO WATER TEMPERATURE, WATER PEG. PARR S REPORT 0YERTERERTER

OECPPSTON POOlS, INC. 110022200 N. PURE VERMILION RVE STRM SND
0010 OCCW, N NOILER RLUNDEWW TEMPERATURE, WATER PEG. PARR S REPORT UYERYIYYTTYY
1020 NUN-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT UTERIYYERYER

ILLINOIS TOOL MORES ILOUNNU7H WILLUW-0150INS CREEN
1110 000-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR S REPORT UYYUT7IERYER

IWIT—LEMONT IL000UL2N ILLINOIS ARR MICNEOAR CANAL
ISIS ROlLER RD,SAPETT SISTISNS,50 TEMPERATURE, WATER PEG. PARR 1 REPORT UYTYYYYERIER

ERDEPENPEOCE TUNE CORPORATION IL0200L2N STORM SEWER TRIO TO ILLINOIS RIVER
0010 000CONTACT COOLING NATER TEMPERATURE, WATER PEG. PARR 1 REPORT TOYUYERERYER

IREUS SILICAR REEREERS LLC IL0001UNO DES PLAINES RIVER
5555 NC COOLING N STORM WATER TEMPERATURE, WATER PEG. PARR L REPORT UTUYTERTEYER

ISREREOLL PRODUCTION lISTENS 1L00744N2 ROCK RIVER VIA STORM SENER
0510 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 , REPORT YY7EYYTTTERY

IUTEOLAEE COMPARIES—PONTIA C 010047333 VERMILION RIVER
0010 STORMWATER & WCCH TEMPERATURE, WATER DES. PARR 1 REPORT UYYYITOERITY
0520 STORMWATER N NCCW TEMPERATURE, WATER PEG. PARR 1 REPORT YUOYTTYERUTY

INTIRS4ATEC INC. 1L0009545 NIPPEREINE CREEN
0010 RCCO ARD DISCO PROM OO1ANOOLR TEMPERATURE, WATER PEG. PARR 1 REPORT TYI~NI’NYYYERY

INTERNATIONAL STEEL—RIVEREALE IL0002U1R LITTLE CALEMET RIVER
INTE INTARE (SPECIAL CONPITIOR 5) TEMPERATURE, WATER DES. CENT 0 REPORT YUYNYYYERTYY
U031 NCCH RASIC OXYGEN; SW TEMPERATURE, WATER DIG. CENT 1 REPORT TYERYERERTYY

INTERNATIONAL TRUCENENOIRE CON UL000SO4N SILVER CREEK
0010 NCCW,CONDENSATE, RLOWOOND,SN TEMPERATURE, WATER DES. PARR 1 REPORT YTERTERYYUTY

INS HERNEPIN INC. IL000SNO1 ILLINOIS RIVER
5010 NON-CONTACT CW,50,TR PROCESS TEMPERATURE, WATER DES. PARR 1 REPORT YT1YITYIYUTT

IA. STEEL CHEMICALS, INC. 1L0522934 CROO OAR SNIP CARAL
5010 MISC N NCCO TEMPERATURE, WATER PEG. PARR 1 REPORT TTYERUYYTTSP
0020 NUN-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR S REPORT YT7IITYYYYTY

000T PEEPS, INC.—ROCIPORE ILOONORSS URNAS4ED DITCH TRIO TO E150NAIEDE N
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ACTIVE INDUSTRIALS WETO NPDES TEMPERATURE REQUIREMENTS

5 QL

PACILITT NAME NPDES RECEIVING WATERE

PIPE PIPE DESCRIPTICS PARAMETER MLIC 114 AV(Q) EM ME(Q( EM 00(C) EM AV)C( EM ME)C( REQ MONTHS

0515 ROlLER RLONOOWN RED CUNDESSATE TEMPERATURE, WATER DEG. PARR 1 REPORT TTERTERERUER

A sC_f..,. EIICAIR GENERATION, L.L.C. ILO0O224U(~RES
ROTS CONDENSER COOLING N MOE SERV TEMP • EN PEG. PARR S 99 111 TUTSTTYTTTSS

ROOM NTIROOEN CO-CREVE COEER IL0504808 ILLINOIS ROVER
0050 NONCONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR U REPORT TUTTYIYERTTY
0030 OONCONTACT COOLING WATER TEMPERATURE, HATER PEG. PARR U REPORT YU0UYTSERTTT

lOCH HITROOEN COMPANI-E. ALTIN 1LO070570 OLD WOOS RIVER CE COARNEL TO MISS
0010 NON-CONTACT COOLING WATER TEMPERATURE, RATER PEG. PARR 1 REPORT TTTYUTTERUER
0010 WIN-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR N NO TYTNNNNNDNNY
0020 NON-CONTACT COOLING WATER TEMPERATURE, WATER DEC. PARR N 93 NNNYTERERT2OI
0020 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT TTERTTTERYUY
0020 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR N NI SUERNNWNNNNT
0020 NON-CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR N 93 NNNTTYYTTYTN

5 ERAAT POODS—CHAS4PAIER 0L0005227 COPPER SLUDGO
0011 NON-CONTACT COOLING WATER TEMPE , TEN PEG. PARR U REPORT TTERYERTYTER

ROAST INC—CHAS4PAIEM MATTES ELOONNOON RASNASNIA RIVER
0010 NON-CONTACT COOLISR WATER TEMPERATURE. WATER DES. PARR 1 REPORT UTTTTTYIITER

LAPARSE CORP.—JOPPA PlANT IL001400S 0010 RIVER
0510 NCCW,COOLING TINR RLDN. N SW TEMPERATURE, WATER DES. PARR S REPORT YYERTERERYTT

LAGRIU SISTRINITIUS SASTEM ILOES2400 ERESS CREEK
0010 NON-CONTACT COOLING WATER TEMPERATURE, WATER DEC. PARR 1 REPORT YYERYERERERY

LARE500RE EAST DEVELOPMENT ILOO7N700 COICAOO RIVER
0010 NON—CONTACT COOLING WATER TEMPERATURE, WATER PEG. PARR 1 REPORT UUYTSTTUITUY

I.AROIS GARENER ILOSNUO4N TURTLE CREEK
0010 NCCW, STORMO4ATER, GROUNDWATER TEMPERATURE, WATER DES. PARR 1 — REPORT YYERUERYYITT

LASALLE ROLLING MILLS, INC. 0L0072805 URNOMED TRIO TO VERMILION RIVER
0050 NINCONTACT COOLING WATER TEMPERATURE, WATER lEG. PARR 1 REPORT YTYUUERUYY2I

LAURUPP GRAIN CUMPAL~T IL005S2OU STONEY CRIEE
0010 NINCONTACT COOLING N 5. 0. TEMPERATURE, WATER PEG. PARR U REPUOT TTYUYUIERTTY

LAWRENCE MA010ARE-ROOE PALLS 1LO0N1979 UNION DR DITCR TRIR TO ROOK RIVIR
0010 WCCW, POMP OVERFLOW, SW TEMPERATURE, WATER DES. PARR U REPORT IUERYYTUYYYT

LINCOLN-CAALYLE HARTPORE,LLC 1L5200129 SOOTH ORANCH COICAOO RIVER

78~’
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ACTIVE INDOSIRIALS WITH NPDES TEMPEROICRE REQUIREMENTS

O QL

PACILITT NAME NPDES RECEIVING WATIRE

PIPE PIPE DESCRIPTION PAN004ETER 041CC EM AV)5) EM 001(Q) LII NEC L” ~CC) EM ME)C) REQ MONTOS

SILO NON-CONTACT COOLING WATER TEMPERATURE, WATER DIG. PARR 1 REPORT UTTYYUETTITY

LIRCOLN—CAWAREE HARTPORE,LLC ILO2U053R SONTW NRAS4CH CHICAOO RIVER
0010 TEMPERATURE, WATER PEG. PARR L REPORT YUITY2’/YYYYY

LISCOLNLOS4G AORI—ENDROY-PALE ST ILOO7NON2 STORM DRAIN TRIA TO LSMOTTE CREEK
0010 COOLINO TONER;PILTER RACEWASH TEMPERATURE, WATER PEG. PARR 1 REPORT YYYUYYUYUYTI

LIRE STAR INDISTRIES—OREES NY IL000N090 VERMILIOS RIVER
OSLO NUN-CONTACT COOLING WATER TEMPERATURE, WATER PIG. PARR S REPORT UYTYYYITTYTY
0020 NUN-CONTACT COOLING WATER TEMPERATURE, WATER RIO. PARR 1 REPORT TYUYYYYUTTTI
0000 NON-CONTACT COOLING WATER TEMPERATURE, WATER DEC. PARR 1 REPORT TTTYYYTTTTYI
0040 NON-CONTACT COOLINO WATER TEMPERATURE, WATER DES. PARR 1 REPORT UTIYT1IYYUYU
0500 NON-CONTACT COOLINU WATER TEMPERATURE, WATER lEG. PARR 1 NEPORT TTIITTTUTUIT

LOSER, INC. 1L0G49N97 ILLINOIS RIVER
0010 COOL TONER RLDN, CONDENS N SW TEMPERATURE, WATER DES. PARR 1 REPORT YYYYTUITTYYY

LOP — NENPALL ENERGY, LLC ILRO7005N ILLINOIS RIVER;TRIN OP PUPAGE RIVER
OSLO TOTAL PLANT DISCMARGE TEMPERATURE, WATER PEG. PARR U 90 90 NNSYYIIUT020
5050 TOOAL PLANT DISCWARSE TEMPERATURE, WATER PEG. PARR S NO NO TTTNNN0000NY

LOP—NELSON ENERGY SENERATION 1L0074209 UNNSS4ED TRIO TO THREE MILE RRANCH C
0550 TOTAL PLANT DISCMARGE TEMPERATURE, WATER DEC. PARR 1 REPORT TTTTT2YYTUYY

LUNTE COMPANY 1L0200027 CHICAOO RIVER
0010 NCCW TEMPERATURE, WATER PEG. PARR U REPORT YYSA2IUYTTYY

POAPEI CORPORATIOM-005T CWICAOO ILO57444N STORM SENER TRIO TO ERINS CREEK
OILS NON-CONTACT COOLING WATER TEMPERATURE, WATER DEC. PARR U REPORT TTTYYTTT’ISTY

MARATHON AR)41ARD PETROLEEM LLC IL500S27U L.a~RESEEVOR
OSLO WYDROSTATIC TEST WATER; SW TEMPERATURE, WATER DEC. PARR U REPORT TTTTYIYYYUUT

MARATHON AROLAND PETROLEUW,LLC ILOUO4O7O SUGAR CREEK
OSLO TREATMENT PLANT DISCHARGE TEMPERATURE. WATER PEG. PARR 1 REPORT YTYTTUPUYIYY

7 WATHESON TRI-GAR INC ILODN2NSH ~DOU~ TO SUGAR REM
0010 000-CINTACT COOLING WATER TEMP , lEG. PARR I REPORT YYUYTYUYYTYY

WATHEWS COMPART-CRYSTAL LANE ILSI7200L POI RIVER
0010 NON-CONTACT COOLING WATER TEMPERATURE, WATER 005. PARR S ““““ REPORT TTU’CCEUUUYTY

MCCLRARY ISDUSTRIES ILOON7900 ROOK RIVER

0050 NONCONTACT COOLING HATER TEMPERATURE, WATER DES. PARR 1 REPORT UTTYYTYYTUYU

/*~f/ *
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PACTLITT NAME NPDES RECEIVING WATERS

PIPE PIPE DESCRIPTION PARAME TER 8C.OO EM AV)O) EM ME(S) LII 00(C) EM AV)C) 1.14 ME)C) REQ MONTHS

MCWWORTER INCORPORATEG IL000U200 POX RIVER
0010 NUO-CONTACT COOLING WATER TEMPERATURE, WATER DES. PARR 1 REPORT TTYUUUUYTYTY
0020 NCCW, HOlLER OP TEMPERATURE, WATER DES. PARR U REPORT YTTTUTIUEIUY

MEREOOSIA TERMINAL 1L0S70340 ERAIWAOE DITCH TRIO TO ILLINOIS RUN
0520 WON-CONTACT COOLING WATER TEMPERATURE, WATER DES. PARR 1 REPORT TTYTYITVEUTT

METROW STEEL CORP-CHICAGO ILOO7002S CALEMET HARROR
0550 COOLING WATER TEMPERATURE, WATER DEC. PARR 1 REPORT TUYTUYY1YUTY

MO INDUSTRIES—WA PLETUN 1L007052S G~~ILY LORE TRIO TO ILLINOIS OUR
0010 COOLING TORE RLOPRE,PILTER SW TEMP , WA DES. PARR 1 REPORT TTOITOYUYUTT

MOP INGREOIENTS OP ILLINOIS 1L0002909 ILLINOIS RIVER
0020 CONTACT COOLING WATER TEMPERATURE, WATER DES. PARR 1 REPORT UYYOYSUSYUYY
0020 NON-CONTACT COOLING WATER TEMPERATURE, WATER DES. PARR U REPORT TYTTYS2ASEIE

MITOSEST CENERATIOS-POWER TON IL1001202 ILLINOIS RIVEN
0020 COOLING PURE EMERGENCY OVERPLO TEMPERATURE, WATER DIG. PARR S REPORT TIUUTYUYUYYY

MUL4EST 010ERATION,LLC-C OLLINS ILOO4RS4O ILLINOIS RIVER
0025 COOLIWG POND OLOWOORE TEMPERATURE, WATER DES. PARR U REPORT TTTTTO’IYUYTY

MITWEST CEMERATION,LLC-C RAWPRE IL00021NN CHICAOO SARITARS ARD SHIP CARAL
SOUP CONDENSER COOLINO NTRNNSE SIR TEMPERATURE, WATER DES. PARR U 100 YTTYTYTOIUYY
0050 CONDENSER COOLINC NTRNNSE SEN TEMPERATURE, WATER DIG. PARR N 00 2TTIYUYUYTTT

MITWEST GENERATION,LLC—P Ill 1L0102170 SONTO ORANCH OP 001CAGO RIVER
0020 CONDENSER COOLING NTR N SOUSE TEMPERATURE, WATER PEG. PARR 1 100 TYTTYYSUUUYT
0020 CONDENSER COOLING NTR N HOUSE TEMPERATURE, WATER DEC. PARR N 93 TYTIUUTYYTYY

MICOQEST GENERATIOH,LLC—2 OLIET ILIIN4SS4 DES PLAINES RIVER
ROSS CONDENSER COOLING NTR. ,MSE SIR TEMPERATURE, WATER PEG. PARR L REPORT REPORT TYTIIYTIIYYY
0010 CONDENSER COOLING NTR. ,05E SER TEMPERATURE, WATER DES. PARR N TTIITVEYYTUY
0000 CONDENSER COOLENG WIN. ,HSE SER TEMPERATURE, WATER DES. PARR N 93 UYTITTTERYYY

ONILOQEST OENERATION,LLC—J ULIETS IL00012UN DES PLAINES RIVER
5550 CONDENSER COOLING RED HOE SERV TEMPERATORE, WATER DES. PARR 1 REPORT REPORT YTIYT0AIIYTY
0020 CONDENSER COOLENG RED OSE SIRU TEMPERATURE, WATER DES. PARR N YTTITTYYTTYU
0050 CONDENSER COOLIWO RED OSI SERV TEMPERATURE, WATER DES. PARR N REPORT YTYTTTITERUT

84ILWEST CENERATION,LLC—W AUERGN ILOOS22UR LANE MICMISAR VIA SOL
0010 CIRCULATING WATER TEMPERATURE, WATER DEC. PARR U REPORT RIPORT REPORT YTYYTYYTETSY

MUTWEST CENERATION,LLC—W ILL CO 1L0002208 CNICASO SARITART ARD SOIP CARAL
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PACILITU WORSE NPDES RECEIVING WATERE

PIPE PIPE DESCRIPTION PARAMETER WLOO EM AV(Q) EM 00)0) EM 00(C) EM AV(C) EM 001(C) NEC NIECES

0000 CONDENSER COOLINO;HSE SERV 01CR TEMPERATURE, WATER DEC. PARR 1 LOS T2TEY1TC;ER
0010 CONDENSER COOLINO;NSE SERV WTR TEMPERATURE, WATER PEG. PARR N 93 557Cff*ER,ER

MIDWEST IINC—HILL500RO, INC. IL5050NRO URNAMED STREAM TRIO TO SHOAL CREEK
0011 NCCW/ PURMACE WAINTENARCE TEMPERATURE, WATER PEG. PARR 1 REPORT UYUTCOS;TfOI

WIRM MINING N MPG.—COROOUA IL005314O WISSISSIPPI RIVER
SOLO CCMRINER WASTEWATEN PLOW TEMPERATURE, WATER DES. PARR U REPORT 2T.ERIC;ERER

WITOU0150I MOTOR WAEUPACTURING ILOON52NR TRIRS TO 005AR RED KING MILLS CR10
0010 EAST RETENTION NASIN-NCCW/SWRO TEMPERATURE, MATER DEC. PARR 1 REPORT UCERERT;T*TO

Cl PIONIL MINING&S4INERALS CO-PERlE IL0102UNO ~E REG TRIO TO ILLINOIS RER
0020 CREURDWATER/STUR MWATER TEMPERAT , ATER PEG. PARR 1 REPORT YY2CT,T;TEEY

MODERE METAL PPODICTS—ROOEPOR P ILG2UOONE ROOK RIVER VIA STORM SEWER
OSLO NINCONTACT-COOLI HG WATER TEMPERATURE, WATER DES. PARR U REPORT TnS~S~r,T:fsCE

PORIRE WANUPACTONINO-MC HENRY SL500127R TRIO TO DNTCO CREEK
0020 NON-CONTACT COOLING WATER; SW TEMPERATURE, WATER PEG. PARR L REPORT UETEEf11T1EE

NORTON INTER14ATIONAL—RU REMOOD EL05017SN DITCH CREEK THIN TO POE RIVER
0010 NCCW, OW, RN, NW. SW TEMPERATURE, WATER DEC. PARR 1 REPORT 2CCO2ER;EREEI

NORTON MARUPACTURINS CC840ARY ILC2ASOUA DES PLAINES RIVER
0020 RCCW TEMPERATURE, WATER DEC. PARR 1 REPORT
ONOS NCCW TEMPERATURE, WATER PEG. PARR 1 REPORT 2IITIT*CT*ERI

MPG INDUSTRIES, INC. 1L1074915 DRAONACE DITCH
SOLO STEAM CONDENSATE TEMPERATURE, WATER DES. PARR U REPORT TT1TCCCCTCOI
SOLO STEAM CONDENSATE TEMPERATURE, WATER DES. PARR N NO UYSTOO5000.ER
0010 STEAM CONDENSATI TEMPERATURE, WATER DES. PARR N 93 Nl,75CIT*TSER

OASC0DE EREISTRIES—NASHU ILLE SLOSNOSON MIDOLE CREEK VIA DRAIWAGI DITCH
SILO COOLING TORER 0114 GORE; NW TEMPERATURE, WATER DES. PARR S REPORT TTYTTE2T*ERI
0020 COOLING TOWER 0114 GORE; 50 TEMPERATURE, WATER DES. PARR 1 REPORT flTEY2Tff*ER

RATIONAL WAINTENANCENREPA IR ILORNNSUU 0555ISSIPPI RIVEN
0010 RARGE CLEANING WA0TEWATER TEMPERATURE, WATER DEC. PARR U REPORT 20I,OYEIT;ER

NATIOSAL STARCH RED CHEMICALS IL0500NO1 ILLINOIS RIVER
ASSU NCCW;SW)INTERMAL (PORMER OSUA TEMPERATURE, WATER DIG. PARR S REPORT UYEIfIEfflYE
SO1A ANNUAL SAMPLING AT OIl TEMPERATURE, WATER PEG. PARR I flY2Th7C2T12ER1

NESTLE PUODS—LIRRY DIV MORTON ILRONOSS2 NULL RUN CREEK

2~I7
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O

PACILITY NAME NPDES — RECEIUIRS WATERS — —

PUPE PIPE DESCRIPTICS PARASNETER OCCO 120 A7)Q) LII 00(5) EM 00(C) EM AV)C( EM 00(C) REQ MONTNG

PETERE SN INC-RUCRELT.I TLOONT2NS STORM SEWER TO NATE CREEE
0550 50 RUROPP, MIXER ICI.O0CCWN TEMPERATURE, WATER DES. PARR U REPORT UYYTTINTPSTT

PHILLIPS PIPELINE C12NUSJCT IL055SONA TRIO TO WILEY CREDE TO EAN0ZA.~ NCR
0010 TR EPPL,NLOWCNN, N7IRISTRTIC,NW TEMPERATURE, WATER DES. PARR I REPORT YTUUUUUYYT0T

PIERCE N STEVENS CDRPC?.CITN ILOSN007A DUPASE RIVER
0050 NCCN REG STUP.’IASTER TEMPERATURE, WATER DES. PARR U REPORT UTYUU0YVETUT

PIERCE CHEMICAL CUNERNY . IL0500SRS UNNARER TRIR TO NORTH PORE PINT TX
0010 NUN-CONTACT CCCLI5O OCCUR TEMPERATURE, WATER DEC. PARR U REPORT UYYTYYYNI0TT

PLUCEMAR, ISC.-MA2PTEMT TLOD74S44 SOUTH OR RICE CREEE TO EANERm NCR
0010 NOR-CONTACT COOCRC WATER TEMPERATURE, WATER DES. PARR 1 REPORT YTTITTINYRTY
SOUR NON-CONTACT CIC’_1I;OOU~ER TEMPERATURE, WATER PEG. PARR N YRYIYYITTTTT
0550 NON-CONTACT COILING WATER TEMPERATURE, WATER DEC. PARR N REPORT YT’NYTTTVETYY

RMP PERMENT5TIOH P0010115, ‘IC ILOO2RNUS ILLINOIS RIVER VIA STORM SEWER
IDUU NON-CONTACT COILIUC WATER TEMPERATURE, WATER DES. PARR U REPORT ITYYTYYYYTYY
0020 CONTACT COOLING OCCER TEMPERATURE, WATER DES. PARR U REPORT YUYTY5YTYIVE
IONS NON-CONTACT CoC::~ICWATER; SN TEMPERATORE, WATER DES. PARR U REPORT UYN’fYYYTIITT
1170 NUN-CONTACT CR11110 WATER; RH TEMPERATURE, WATER DEC. PARR U REPORT TYYNYNYTYYTT

POWER PACERCIRS, INC.-WA_’ITE�AO ILS21004O SOUTH RWANCN OP RICE CREER
0050 NUSCINTACT COILING WATER TEMPERATGRL WATER DEC. PARR 1 REPORT YTTITTTTYTYY

PPC INDUSTRIES IL050STRS ~~TURAOSO RCCN,SW,SW )PCP3EER lIlA) TEMPE , ER DES. PARR 1 REPORT YYAYTYYVETTY

A525 NCCW,SW,SW )PUP2CR 5025) TEMPERATURE, WATER PEG. PARR N NO TY’xNNNNNNNNT
AS2U NCCW,SW,IW )PUPNCR 5011) TEMPERATURE, WATER DEC. PARR N 90 NNNTYYINYYUN
0050 NCCW, ROD, SW, NA. AIR SUNTRER TEMPERATURE, WATER PEG. PARR U REPORT TTYUYYIYYTTT
DOSS NCCN, ROD, SW, NA, RIO SUPINER TEMPERATURE, WATER DES. PARR N NO YYTN1NSRCCNNPT
ODUS NCCN, NOD, SN, NA, 010 SOOTHER TEMPERATURE, WATER PEG. PARR N 93 NNNYYTTIYTER

PRINCE MPG CI-QUIECI IL003RS7O S QUDNCT DR DITCH TRIO TO NESS RITA0010 NUN-CONTACT CDLIII WATER TEMPERATURE, WATER DES. PARR 1 REPORT YYYYTYYTYTTY

PROOREISIVE STEEL TET.UT:NC ILS2555N7 RICE RIVER
OILS NOSCINTACT-COOLT NC SATES TEMPERATURE, WATER DES. PARR 1 REPORT TTNYTVETTTTU

PROGRESSIVE STEEL-LUTES PAT-N SLGO4NSNN RICE RIVER
ASSO EUNCONTACT CUCLINO ASTER TEMPERATURE, WATER PEG. PARR C REPORT TTTTYYTYTYEY
ROSS EUNCONTACT CUCLIU1 WATER TEMPERATURE, WATER DEC. PARR C REPORT YOYYNTTYYUTY

PROJECT RESOURCES TNC—IESTCA SLSOT442S PUS RIVER

-f 4k1~kL&kz ~L6t+~V A~L ~
1

v~ r ~j N P~!~ f( Et~X
4 J) SCLC~~jf.
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PACTLITT NAME RPDES RECEIVING WATERS

PIPE PIPE DESCRIPTION PARAMETER MLOC EM AV(Q( EM 00(Q) EM 00)1) EM AV(C( EM 00(C) REQ MONTHS

0010 COOLING TOWER RLOHOOWE TEMPERATURE, WATER DES. PARR S REPORT TITYTYTTTTTT

PUS CHEMICALS, INC. ILIOU2N4S CALUMET RIVER
SOUR NUN-CONTACT COOLING NATER TEMPERATURE, WATER DES. PARR 1 REPORT TRSOYVETTTYT
0020 NOR-CONTACT COOLIRS WATER TEMPERATURE, WATER DES. PARR S REPORT NRYTRTNTTYRY

SOARER OATS CUMPARN 1L5555470 PLINT CREEE TRIO TO POE RIVER
UEII NOR-CONTACT COOLING WATER TEMPERATURE, WATER PUS. PARR S REPORT YTYYYYYTYYYY

5UALITY METAL PINISHINS—NYRIR IL5000RRU RUCE RIVER
5020 NIH—CONTACT COOLINSNTR PROCESS TEMPERATURE, WATER DES. PARR 1 REPORT TYTINTYTNYTY

SUISECOR NORS.D-00. MOREIS ILO153R72 URNAMER TRIO TO PIll CREEE
OUSO NCCW,COOLINS TNR NP, STORMWATR TEMPERATURE, WATER DES. PARR S REPORT NRTNTYYTNTYT

RAIlS INDUSTRIES INC—LAPSE ILOSNH2R2 TRIO OP MILL CREEN
OIlS NON-CONTACT COOLING WATER TEMPERATURE, WATER DEC. PARR S REPORT TTTYYTNTNTTT

RESOLUTION PERPORMARCE PRODUCT IL50702DR TRIO TO CHICASO SARITARY CAOEAL
A000 STEAM CONDENSATE ARD SN TEMPERATURE, WATER DES. PARR S REPORT TNYTYNNNYTNT
5040 STEAM CONDENSATE RED SN TEMPERATURE, WATER DES. PARO S REPORT TTYNONTTTTTY
000S STEAM CONDENSATE ARD SW TEMPERATURE, WATER PUS. PARR S REPORT YNYNONTTTYTY

REODIA, INC.-CHDCACO REIGNTS IL053R22G STATE STREET DITCH TRIO TO TNURE CI
0550 OUCH N STURMWATER TEMPERATSRE, WATER DEC. PARR U REPORT TTYYTYNYNNTY

RICRARISOW ELECTRONICS-LAPO E ILOS24000 TRIO TO MILL CREEl
0020 NON-CONTACT COOLING WATER; SW TEMPERATURE, WATER DEC. PARR S REPORT TOTYTSNTTTRY
0530 NON-CONTACT COOLING WATER; SN TEMPERATURE, WATER DES. PARR U REPORT PNSOYVETTTYY

RIVER CITY ARARTIIENTNCEPRNSR CIA 1L52S1O47 SSNTH ORARCH CRICASU RIVER
SOUR NON—CONTACT COOLINC WATER TEMPERATURE, WATER DES. PARR I REPORT TTSNYVETTTTT

ROOHEI.LE POODS, INC. IL5000NOR EYTE RIVER VIA STCRM SEWER
0510 NEAT EEHANSER,NCUH, P1 LTER NH TEMPERATURE, WATER PER. PARR U REPORT YTYYNTTYTYTY

ROOE PLASTIC PREDUCTS ILRSNSRSN RENT CREEE
IllS NOR—CONTACT COOLING WATER TEMPERATURE, WATER DEC. PARR S REPORT YYYYTYTTYTTY

PSUEPURD ROLTNGTEEL—ROCEP ORE IL52N0573 RUlE RIVER
0000 NURCONTACT-CUOLI NC WATER . TEMPERATURE, WATER DIG. PARR S REPORT TYVETYTTYTTY

ROCEPUND MEMORIAL HOSPITAL ILSS73RRI RUIN RIVER VIA STUA14 SEHER
SOUS NONCONTACT COOLING NATEN TEMPERATURE, WATER DES. PARR S REPORT TTTYTTTTYNNY

RICEPORE PORERTRATN, INC ILSSNR2NS DRAINAGE DITCH TRIO TO RIlE RIVER

L6J
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PACILITY NONE NPDER RECEIVERS NATERE

PIPE PIPE DESCRIPTION PAREONETER 01CC EM AV(Q( LII 011(5) EM 00(C) EM AU(C( EM 00)1) RES MONTHS

0540 STORMWATER ARD NC COOLIOS NTR TEMPERATURE, WATER DEC. PARR S REPORT NYVEYTTVEYVE

RICEPORE PRODUCTS CORPORATION ILUONIRRR ROCE RIVER
0010 NON-CONTACT COOLISS WATER TEMPERATURE, WATER DEC. PARR S REPORT TYT000YYNTVE

ROCEPORE PRSGUCTI—PLSRT #2 ILGDSRYL4 ROlE RIVER VIA STORM SEWER
RNOO NON-CONTACT COOLERS WATER TEMPERATURE, WATER DES. PARR S REPORT TNTYTNYVEYYY

ROWELL CHEMICAL CORPORATION ILURNNNUO CNECAOO SARETARY ARD SNIP CANAL
SOUR WATER SOP’TENER,PROCESS ,NCCW,SW TEMPERATURE, WATER DES. P0145 1 REPORT TTYOTTTVEYYY

ROOSTER CLARE NITROGEN COMPANY IL015UISR ILLINOIS RIVER
SONS UEM050EI RIGCHARSE TEMPERATURE, WATER DES. PARR S REPORT 000TYYTVETVE

ROISTER CLARE—00REDOSIA OTR ILSOTURNR GROUND SURPACE,TRIO TO ILLINOIS RVR
0020 000-CONTACT COOLING WATER TEMPERATURE, WATER DEC. PANS U REPORT TNVEYNTTVEVE

RUTSTER-ULSRE NITROGEN IL0153000 HISSISSEPPE RIVER
0010 ROELER,COOLINS TOWER,STSRONWATN TEMPERATURE, WATER DEC. PARR U REPORT VEVEOVEVETYT

SARSARUN VALLEY LA1EPPILL IRU ILOSNR3RS RENAMED TRIO TO THE SARCRICR RIVER
5515 QUARTERLY STORMNATER TEMPERATURE, WATER DES. PARR S REPORT RNVENNYVEYVE
0025 QUARTERLY STORMWATER TEMPERATURE, WATER DES. PARR 5 REPORT VEVETVEVEYVE

GERECA POODS CURP-PREICEVELLE IL50002RR PRINCE RUN CREEl
0020 000CONTACT COOLING WATER TEMPERATURE, WATER DES. PARR S REPORT VETNYYTVEYVE

SLATER LEMONT CSRP—LEMONT ILSIGU010 CHICAOO SARSTART ARD SRI? CANAL
A500 UVERPLUN PR ROLLING WILL TEMPERATURE, WATER REG. PARS S REPORT NTVEYYTTTNVE
5555 NCUH—OELT-SNUR N RUREAT PTRNCE TEMPERATURE, WATER DES. PARR I REPORT ONYSNNTYNNTN
0030 ROLLINS MILL PROCESS NASTIWRTS TEMPERATURE, WATER DES. PARR’. REPORT ONOYIYYITNRY

2 ,A,c.L. SINTHERE ILL PEWER-I4ARIUN ILSI013SN LITTLE SALINE CREEE~CT~V
* 0000 CONDENSER COOLERS WATER TEMPERATURE, WATER DES. ,...,. I REPORT TTVETNTVEYVE

SONLARD POWER COOP INC—PEARL TL05307NR ILLINOIS RIVER
SOLO CONDENSER COOLING WATER TEMPERATURE, WATER DEC. PARR U REPORT TYVEYVEVEYVE

IPRINSPIELD CNLP 1LD5247N7 LANE SPRINGPSELP
5050 LARESEDE CONDEMSER COOLING AIR TEMPERATURE, WATER DEC. PARR U 500 TTTTYYTTNTVE
0025 DALEMAN U N S CONDENSER UN TEMPERATURE, WATER DEC. P0145 I SOR TRVEYYYVENVE
SRRO DALEMAN 3 CONDENSER TEMPERATURE, WATER DES. CEI’T 2 VEVEYVEVENVE
SORN DALLMAN 3 CUREENSER TEMPERATURE, WATER DEC. PARR U 000 TTVEYYTVETVE

STATE STREET NARASEMENT—RICEP ILGS0000S RICE RIVER

Zig
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PACILITY NAME NPDES RECEIVING NATERE

PIPE PIPE DESCRIPTION PARAMETER PU.OC EM AV)Q( LII 00(5) EM 00(1) EM AU)C( EM 00)1) REQ MONTHS

0550 101CONTACT—COOLI NC NATER TEMPERATURE, WATER DEC. PARR S REPORT TSYNYTYYYYNY

STERLING STEEL CO LLC—STERLIRS IL5550004 RICE RIVER
0520 TREATER SCR000ER WATER ND TEMPERATURE, WATER DES. PARR 1 REPORT T001YTTVETTT
504R WEST PLANT RECIRCDLATIDN RLSDN TEMPERATURE, WATER DES. PARR 1 REPORT YYTTTTNNTNTN

STONE CONTAINER CORPORATIOH IL555SNS5 DES PLAESES RIVER
5515 TREATED PROC. SAR, 0010 N NCCW TEMPERATURE, WATER DES. PARR S , 150 INTITTYYYYTT

SORTEC INDUSTRIES, INC. ILSONTROR CONCRETE PLUME TRIO TO RICE RIVER
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6.0 FIELD MEASUREMENTS AND CALIBRATION PROCEDURES

Waterqualityparametersroutinelyassessedin thefield asindicatorsof lakequality for
the IEPA AmbientLakeMonitoringprograminclude:

pH Secchi
Conductivity WaterTemperature
DissolvedOxygen Alkalinity

With theexceptionofSecchitransparency,all ofthe aboveparametersarecollectedat
eachlakesiteandat thesamedepthwherewatersamplesarecollected.

6.1 FieldCalibrationProcedures

Fourwaterquality parametersincludingph, watertemperature,specificconductance,and.
dissolvedoxygen,aremeasuredwith aHydrolab Corporationmulti-parameterinstrument
(4000series,Surve~,’orII, SurveyorIII, orScout). Calibrationproceduresfor the
Hydrolab4000 seriesaredescribedin detail in SectionB oftheDWPCQA andField
MethodsManual.

Individual pH, specificconductance,or dissolvedoxygenmetersmayalsobeusedfor
measurementof in situ lakeparameterswhenaHydrolabis not available. Calibrationof
eachinstrumentis accomplishedin accordancewith theinstructionsprovidedby the
manufacturer.In the eventaHydrolaborotherinstrumentis not available, pH and
specificconductanceofsurfaceandbottomsamplesmayberequestedfrom the
Laboratory.

6.2 DissolvedOxygenlTemperatureProfile

In additionto theHydrolabmeasurementsmadeat thesamedepthwherewatersamples
arecollected,a dissolvedoxygenltemperatureprofile is madeasdescribedbelow:

1. MeasureD.O. and watertemperatureatthesurface.

2. MeasureD.O. andwatertemperatureat 1 foot belowwatersurface In
addition,alsorecordpH andspecificconductanceat this depth.

3. Proceedat 2 foot intervals,using themarkedHydrolabcableto measure
depth,until thebottomis reached.



4. In additionat Site 1, a measurementat 2 feetabovethebottommustbe
made,aswell aspHand specificconductanceto coincidewith depthof
thebottomsample.
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WATER TEMPERATURE 31

• Field applications and
procedures

Accuratetemperaturedataareessentialin
order to documentthermalalterationsto the
environmentcausedby theactivitiesof man
andby naturalphenomena.This sectionon
field applicationsand procedurespresents
guidelines for selection of suitable instru-
mentationandrecommendedproceduresfor
thecollectionof temperaturedatainstreams,
lakes,estuaries,andgroundwater.

Streams

Objectives and accuracy requirements

A water-temperaturestationon a stream
maybe part of anetworkof continuouslyre-
portingstationsor atemporarystation(con-
tinuousor intermittent)for speciallocalized
studies,suchasonefordefiningtheeffectsof
aheateddischargeor areservoirrelease.The
water temperaturereported for a station
shouldrepresentthestream’smeancross-sec-
tional temperatureexceptatsiteswherecom-
plex temperaturegradientsexist.Generally,
the accuracyshould be within 0.5°C;how-
ever,specialstudiesmaydictate greateror
lesseraccuracy.

Selection of temperature measuring system

The typeof temperaturesystemtobe used
on astreamwill dependuponthekind andfre-
quencyof databeingsought.Measurements
of surfacetemperatureor temperaturewith
depthatirregularintervalsmaybesufficient
atsomelocations;however,atmostlocations
it is desirableto put in apermanentinstalla-
tion at which the temperatureis monitored
continuously.

Handthermometersusedto obtainsurface
observationsof water temperatureand to
checkthe settingof thermographsshouldbe
mercuryfilled andaccuratewithin 0.5~t.It is
essentialthat all handthermomtersbe cali-
brated before useandcheckedperiodically
during usewith anASTM standardor good-
grade laboratory thermometer.The recom-

mendedproceduresto calibrateahandther-
mometeraregiven in the sectionon opera-
tion, maintenance,andcalibrationof instru-
ments(p. 28-30).

The maximum-minimumthermometer(p.
24) is an inexpensivedevice for obtaining
temperatureextremesbut not their time of
occurrence.JamesMundorif (written corn-
mun.,1973)hasusedthemaximum-minimum
thermometerto obtainmaximumandmini-
mumtemperaturesbetweenobservationsata
regular gaging station. A maximum-
minimum thermometeris placedin a 1-foot
(25-cm)lengthof2½-or 3-inch (64- or 76-mm)
diametergalvanizedpipe,suchasthat used
for gage-wellintakes.Thispipecaneitherbe
threadedandcapped,or, if 21/a-inch(64-mm)
pipe is used,beboredfor cross-boltsatboth
ends of the pipe. If the pipe is capped,it
shouldbe perforatedwith holesto allow free
circulation of water. The encasedthermom-
eteris placedin thestreamneartheedgeof
waterin the vicinity of thegagehouseandis
fastenedtothegagehousewithashortlength
of cable.The bestlocation for placementis
wherethewateris flowing but wherethede-
vice is somewhatprotected.

Portablewater-temperature-measuring
systemsusedfor obtainingtemperaturepro-
files should be compact, rugged, and ac-
curatewithin 0.5°C.Most portable systems
utilize a thermistoras thetemperature-sens-
ing elementand use dry-cell batteries to
supplypowerneeds.Bothrecordingandnon-
recordingtypesareavailable.The tempera-
ture in nonrecordingsystemsusuallyis ob-
tained directly from an electrical meteror
from a null-balancing system. Multi-
parametersystemsincorporatingmeasure-
ments of temperature,salinity, and con-
ductivity alsoareavailable.(Seesectionon
portablerecordingthermometersstartingon
page26.)

The fixed water-temperature-measuring
system(thermograph)usedatcontinuous-re-
cordingstationsshouldbe stableandcapa-
ble of sensingtemperatureswithin 0.5°Cfor
extendedperiodsof time. The thermograph
attachmenton theStevensA-35 water-stage
recorderhasbeenwidelyusedatgagingsta-
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32 TECHNIQUESOF WATER-RESOURCESINVESTIGATIONS

tions (Moore, 1963). This instrumentis ac-
curateonly within about1°C,however.Tem-
peraturemeasuringsystemsincorporatinga
metallicresistancebulb areconsideredto be
the bestbecausetheyhave-a long-term ac-
curacyof about0.3°C.Thermistorandther-
mocouplesensorshavean accuracywithin
the requiredlimits, but theytendto shift in
calibrationwith time..Thetemperature-meas-
uring systemcan also be part of amulti-
parameterwater-qualitydata-collectionsys-
tem (Cory, 1965;Andersonandothers,1970).
Analog-recording systemsprovide a pen
traceon astripor circularchart,anddigital
recordingsystemsproduceapunched-paper
or magnetictape.(Seep. 28.)

Site selection

When awater-temperaturestationis estab-
lished,whetherit is to bearecordingor non-
recordingstation,caremustbe exercisedto
seethatthe siteis suitablefor observingwa-
ter temperatures.Water-temperaturerecords
collectedat gagingstationsandatdamsites
providefor convenientaccessandoperation
but usually arenot locatedon the basisof
their suitability as temperature-measure-
ment sites.The gr&atestproblemat gaging
stationsis that temperaturemeasurements
are influenced by inflow from nearbyup-
streamtributariesor reservoirreleases.Wa-
tertemperaturesof outflow atdamsareusu-
ally measuredwithin thescrollcaseof oneor
moreturbines,or atagagingstationashort
distancedownstreamfrom the dam.Tem-
peraturedatacollectedin the scrollcasecan
be significantly higher thanthe averageof
the total outflow becauseof temperature
stratificationin the forebay,heatgenerated
by turbulance,andheatconductedthrough
the turbineshaftanddam.

Water-temperature stations should be
locatedfar enough downstreamfrom trib-
utariesorreservoirsto ensurethatthewaters
at the station are completelymixed. Tem-
peratureprofiles throughoutthe cross sec-
tion at the proposedsite shouldbe madeto
testfor horizontalandverticalhomogeneity.
(Seepage33.) Checkingthe crosssectional
distribution at just oneseasonof theyear

maynot besufficient.Thegreatestlikelihood

ofheterogenityinacrosssectionoccursin the
summerwhen flows are extremelylow. At
thattime, depthsareshallow,turbulentmix-
ing is of minimumintensity, and localized
heatingof thewatermayoccur.In thespring,
cool tributarywaterderivedfrom snowmelt
maynot becomecompletelymixedwithmain-
stem watersgenerally for long distances
belowthe tributaryconfluence.

Large streamsmayflow throughzonesof
different temperatureregimes.In addition,
water flowing throughsecondarypassages
where velocities are low, such as sloughs,
maygain or losemoreheatthanthe main-
stem water thereby,creating temperature
gradientsat the points of reentrywith the
main stream.Becauseof suchsituationson
largestreams,it maybenecessarytolocatea
water-temperaturestation at a site where
temperaturegradientsexist.A speciallocal-
izedstudymayalsodictateasitewheregradi-
ents exist; however, these sites should be
avoidedwheneverpossible.

Somelocationsmayrequiremorethanone
temperaturestationto adequatelydefinethe
mean cross-sectional temperature. It is
recommendedthat two stationsbe installed
in the crosssectionwheneverthehorizontal
or vertical variation in the water tempera-
tureexceeds2°Cmorethan5 percentof the
time. Somelocationsmayrequireaperiodof
timeto determineif twotemperaturestations
arenecessary;hence,it maybedesirabletoin-
stalltwostationsimmediatelyto insureprop-
erdatacollection.Thesecondstationcanbe
removedif it is laterdeterminedthatit is not
required.

Sensor location

Sensorsfor water-temperatureor two-pa-
rameter(water temperatureandspecificcon-
ductance)measuringsystemsare usually
housedin aperforatedpipemounteddirectly
in thestreamfiow.The conductorwire from
the sensorto the recorderis shieldedin a
metal conduitor plasticpipe.

The sensormustbeproperlylocatedin the
streamchannelif thetemperaturesensedisto
berepresentativeof themeanwatertempera-
turein the crosssection.The sensormustbe
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WATER TEMPERATURE 33

locatedin flowing water,but it alsomustbe
adequatelyprotectedto minimize physical
damage,it shouldnotreston thestreambed,
andit shouldnotbeindirectsunlight.Errone-
oustemperatureregistrationmayresultif the
sensoris exposedto air or becomescovered
with silt or debris.Absorptionof direct sun-
light can causethe streambedof a shallow
streamto bewarmerthanthewateraboveit;
hence,asensoratthebedmightregisterhigh.
At a gagingstationwherebothwatertem-
peratureandstagerecordsarecollected,the
sensorshouldnot belocatedcloseto thestill-
ing-wellintake.Waterin thegagewellcanbe
severaldegreeswarmeror coolerthanin the
stream.Waterleavingthegagewell duringa
rapiddrop in stagecould causeatemporary
errorin the temperaturerecord.

Sensorsfor multiparanieterwater-quality
data-collectionsystems(including the tem-
peraturesensor)arehousedinaflow-through
chamberthatreceivesacontinuousflow from
asubmersiblepump.The pumpedflow rate
mustbe sufficientto preventwater-tempera-
ture change.The-pumpmaybe mountedin
thestreambelowthewatersurfacebyattach-
ingit to afloat arrangement,whichrisesand
fallswith the stage(Cory, 1965),or it maybe
mounted on a platform anchoredto the
streambed,asshownin figure 13 (Anderson
andothers,1970).Thefloat-typemountingis
subjectto damageby debrisand ice. Divers
equippedwith scubagearcanplacepumpson
the bed;however,becausethis is expensive
for installationandmaintenance,thestream-
bed-platformmountingis limited to wadable
streams.Both types of mountingscan be
washedaway.

Anderson,Murphy andFaust(1970)have
usedastilling-well typeof pumpfacility. (See
fig. 14.) Pumpservicingcanbe doneon dry
landexceptduringextremelyhighwater.The
advantagesof easyeccessandservicingwith
this type of pump facility areobvious;how-
ever,frequentcleaningof thestillingwelland
piping are necessaryto removesediment.
High constructioncostsareanadditionaldis-
advantage. Existing structures, such as
bridgepiersor concretebulkheads,alsocan
be usedto supporta pumping facility. An
installationof thistypeis shownin figure15.

Special procedures

Assumingthattheobjectivein measuring
streamtemperatureis to collect datarepre-
sentingthestream’scrosssection,particular
carehasto be devotedto definingthemean
and to verificationthatthedatacollectedin-
deedrepresentthe mean.At this time the
readershouldreviewthematerialon stream
temperaturespresentedin the subsectionon
operation,maintenance,and calibration of
instruments(p. 28-30),notingdefinitionsof
the terms “true streamtemperature”(TST),
“temperaturenear sensor” (TNS), andre-
corder temperature(TRC). The following
paragraphsdiscussin moredetail themeas-
urementandcomputationof meantempera-
tare(TST).

The temperaturedistribution should be
measuredperiodicallythroughoutasection
thatis ascloseaspossibleto thetemperature
sensorin order to define any horizontalor
verticalgradients.Therequiredfrequencyfer
the cross-section measurements,which
usuallyis lowatmoststationswhereTSTcan
berepresentedby asinglewater-temperature
measurement,is dictatedby suchfactorsas
tributary inflow, reservoirreleases,climatic
elements,andchannelgeometry.At stations
wheretemperaturegradientsexistall ormost
of the time, datawill be neededas oftenas’
practicable to . accurately compute the
discharge-weightedmeantemperaturein the
cross section (TST) and relate it to TNS;
however, time, money, and measurement
procedureslimit the surveillanceactivity.

Two methods can be used to obtain
temperaturedistribution data at a cross
section.Themostcommonmethodconsistsof
obtaining vertical profiles by lowering the
temperaturesensorto predetermineddepths
ateachofseveralverticalsacrossthesection.
At most locations, 15 to 30 temperature
observations(5 depthsat3to6verticals)will
beadquate;however,moreobservationsmay
be requiredin largestreamswheretributary
andsecondary-channelflow isnotwellmixed
with main-stemflow. In theothermethod,the
sensor is towed successivelyacross the
channelat severaldifferentpredetermined
depths.Thismethodis themostsatisfactory
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34 TECHNIQUESOFWATER-RESOURCESINVESTIGATIONS

Figure 13.—Platform type of pump support. Platform is anchored by driven rods. (From Anderson and others.
1970, p.267.)

for large channels.Once the temperature
patternis establishedat complexlocations,
thenumberof observationsmaybe reduced
by measuringat the most representative
verticalsin the crosssection.

A stream cross section in which~the
observed temperaturedistribution varies
overa2.5°C rangeis shownin figure 16.The
subsectionlateral limits are positionedhalf
waybetweeneachvertical.Normally,aloca-
tion with a temperaturerangeof this magni-
tudewouldnotbe selectedfor a temperature-
measuring station, but the temperature-
observationdatafrom this crosssectionare
ideal for demonstratingthe cross-sectional
computation of the averagetemperature,
from the observations,the area-weighted
mean temperature, and the discharge-
weightedmeantemperature.

The averagetemperaturein the stream
crosssection(Ta) is the summationof the
temperatureobservations(t0) divided by the
numberof observations(n). The formulais

Ta= - (8)
n

The area-weightedmeantemperaturein
thestreamcrosssection(Tam)is thesumma-
tion of the productsof the individual sub-
section areas(a) andaveragetemperatures
(ta) divided by the total cross-sectionalarea
(A). The formulais

~ (a ta)______- (9)
A

The discharge-weightedmean tempera-

to
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Figure 14 —Two examples of pumps supported within s~iHir~gwells. (From Anderson
and others, 1970, p. 268.)

ture in the streamcrosssection(Tqm) is the
summationof the productsof theindividual
subsection discharges (q) and average
temperatures(ta) dividedby thetotalstream
discharge(Q). The formula is

2~(qt~)-

Tqm =

Q
(10)

An exampleof thecomputationofthecross-
sectionalmeantemperatureof a streamby
the threemethodsis shownin table 5. The
computedmeans,basedon the data from

figure 16, are 11.10°Cby the observation-
averagingmethod, 10.82°Cby the area—
weighting method,and 10.76°Cby the dis-
charge-weighting method. Since the
differencesbetweenthe meanscomputedby
the threemethodsare lessthanthe 0.5°C-
instrument-accuracyrequirement at most
locations,as in the aboveexample,thepre-
ferred method of computation may vary
amongdatausers;however,the discharge-
weightedmeanis consideredto be thebest
methodto usewhendischargedatais avail-
able. Dischargedatais readilyavailableat

.
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Figure 15.—Facility using bulkhead for pump support (From Anderson and others, 1970, p 269.)

.

I

temperaturestations~locatedatgagingsites,
butatotherlocationsdischargedatamustbe
obtainedby measurementsor indirectmeans.
Whentheobservation-averagingmethodisto
be used,data should be collectedat equal
depthintervalsratherthanbyequalnumbers
of samples. The equal-numbersampling
program,as shownin figure 16, biasesthe
warmer,shallowerareas.

Lakesand reservoirs

Objectives and accuracy requirements

Severalapplications are made of lake-
temperaturedata;consequently,severaldi.f-
ferent accuracystandardsmust bemet. In
orderto determineif a lake wateris suitable
for swimming,waterskiing,or fish-propaga-
tion, temperature-data requirements to

within 1°Caccuracycertainlyareadequate.
Unlesstherearereasonsto consideraparti-
cularly cold or warm inflow, theserequire-
mentsalsocanbemetby ameasurementata
singleplaceon the lake surface,oftenneara
shorepoint.

However,for somekinds of computations,
such as evaporationmeasurement,much
moreaccuratemeasurementsof lake-surface
temperature are necessary. In order to
accuratelycomputethe vapor pressureand.
back-radiation terms of evaporation
computation it is necessaryto know mean
lake-surfacetemperaturewithin 0.5°Cor
better,and it also is necessaryto consider
areal variations over the surface. Energy
budgetcomputationsofheatstorageinalake
usually require measuringtemperatureat
pointsin a verticalto anaccuracyof 0.1°C.

Service platform’
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Table 5.—Computation of the cross-sectional mean temperature of a stream by three methods

Subsection

No.

Mean
depth
(m)

Width
(m)

Area

(in
4

)
Discharge

(m’Vs)

Average
temperature

( C)

Area
times

temperature

Discharge
times

temperature

1 4.3 7.5 32.2 13.5 10.54’ 339.39 142.29
2 7.8 7.5 58.5 34.7 10.50 614.25 364.35
3 6.4 7.5 48.0 26.4 10.58 507.84 279.31
4 3.4 7.5 25.5 12.3 11.04 281.52 141.31
5
6

2.4
1.2

7.5
7.5

18.0
9.0

7.7
2.7

11.74
12.93

211.32
116.37

90.40
34.91

Total .... •... 191.2 97.3 ..-~ 2,070.69 1,05257
Mean tempera-

ture in ~ .... ...- .... lfl~Ø °10.82 ~10.76

iAyerageoftemperatureobservations.
°Area-weightedmean
~Discharge-weighted mean.

Definition of meanlake temperaturefor
evaporation computationsor temperature
modelingalsorequiresaconsiderabledegree
of accuracy.Thermalstratificationpatterns
mustbe measuredto an accuracyof 0.1°Cif
such things as heat transfer through the
thermoclineareto becomputed.Ontheother
hand,if theonlypurposeofdefiningtempera-
ture atdepthis to approximateamodelor to

estimate reservoir dischargetemperature,
measurementsto within 0.5°C may be
suitable.

In some‘lakesit is possibleto ignoreareal
variations,particularlythoselakeswhich.are
roughly circular in shapeandwhich do not
havelargelittoral areas.However,in along
narrowreservoiror averylargelake,or in a
lakewith largeshallowareasneartheshore,
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Figure 16.—Stream-temperature distribution in which thetemperature varies 2.5°Cthrough-
out the cross section.
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considerablevariations in water tempera-
ture from placeto placemaybefoundatthe
surfaceandat depth,andthesefactorsmust
be considered.If temperaturemodelingis to
bethe objective,it is necessaryto definethe
extent of areal variations. However, for
evaporationcomputationsby the energy-
budget method, it is necessaryonly to
measuretemperaturesat enoughdifferent
placesto determinemeantemperaturesto an
accuracyof 0.1°C.

Selection of temperature measuring system

It is obvious that the type of measuring
systemto be usedon alakewill dependupon
thekind of databeingsought,thepurposefor
which the data are to be applied, andthe
accuracyrequirementsof thedatauser.The
following paragraphsratherbriefly describe
some of the systemsthat can be usedfor
measurementsata lakesurfaceandmeasure-
mentsat depth,bothsingleobservationand
recording. -

Measurements at the surface.—Simple
observationsat the lake surface by an
observercanbe donewith ahand-heldther-
mometer. A liquid-in-glass, bimetallic, or
resistance-typethermometerwill fill this
need.Theinstrumentshouldbeimmersedto a
depthof from 1 to 5 centimetres,allowedto
equilibrate,andreadwith thebulbor sensing
unit in place.

Whenit is necessaryto recordtemperature
at the surface continuously, liquid-filled,
thermocouple-, or thermistor-type ther-
mometerscan be used.If the instrumentis
installedon a raft thatis anchoredon alake,
the liquid-filled systemis particularly well
suitedbecauseits rathershortprobeleadwill
easilyreachfrom theraft to thesurfaceof the
water.Whensurfacetemperatureis measured
at thefaceof thedamoron apier atareser-
voir that has a considerablestagefluctua-
tion, either the resistance-typeor ther-
mocouple-electricthermometersystemswill
work betterbecauselongleadscanbebetter
accomodated.

Recordingat depth.—Whenthe tempera-
tureat variousdepthsis to berecorded,such
as to define thermal stratification, either

resistance- or thermocouple-type ther-
mometersneedto beemployed.Severaltypes
ofswitchingarrangementscanbeprovidedto
switch fromsensorsat onedepthto another.
Belowthesurface,diurnalorevenday-to-day
changesarerelatively small.Therefore,if an
instrumentis being usedthat makesonly
single depthmeasurementsat intervals, it
can be programedto measurebelow the
surfaceat6-hourorgreaterintervals.Investi-
gatorsshould rememberthat a.c. electrical
power usually cannotbe suppliedto a raft
stationandthatbatterypowermustbeused.
Solarpanelscanbefitted to theraft toextend
batterylife betweenrecharging.

Singleobservationsatdepth.—Withproper
equipment,it isrelativelyeasyto measurethe
temperatureat different depthsof a lakefor
one-timeor survey-typeobservations.These
are the types of measurementscommonly
usedin reconnaissancestudiesor byhydrol-
ogistsmaking thermalsurveysfor evapora-
tion measurements.Theresistance-typether-.
mometer,either recordingor nonrecording,
canbe loweredfrom the sideof a boatand
readratherquickly atdifferentpointsin the
vertical. Thesetypesof instrumentseither
can be equippedwith recordersor the dial
readingscan bewritten down.

The bathythermograph(B-T) can also
accomplishthe job of obtaininga tempera-
ture profile from top to bottom. The B-T
simultaneouslymeasuresdepthandtempera~
tureby pressuretransducerandby metal or
liquid-filled systems.Readingsarescribedon
aglassplatewithintheinstrumentandmust
be placedin aspecialviewer in orderto be
read.Accuracygenerallyis within 0.5°C or
better.

Oceanographic techniques can be
employed to make ratherprecisemeasure-
ments of temperaturesat depth in a lake.
Reversingthermometers,which aremercury
thermometersequippedwith aspecialtypeof
curved tube, will provide readingswithin
0.01°C.Although these instruments are
extremelyprecise,theymustbe loweredinto
placeandbroughtbackto thesurfaceforeach
depthat which areadingis made,or several
reversingthermometersmayberiggedto the
samesamplingline. Formostuses,theaddi-

I
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tional cost and inconvenience of the
reversingthermometerover the resistance-
type or thermocouplethermometeris not
necessaryto obtaindesiredaccuracyandis
not warranted.

Temperature-stratification patterns in
lakes during summer seasonswill almost
always have warm water overlying cold
water. For this reason,the maximum-mini- I

mum thermometerscan be used for single
observationsof temperatureanddepth.For
example,if thetemperatureof alake is 25°C
atthe surfaceandits temperatureatadepth
of 20 metres(66 ft) is desired,themaximum-
minimum thermometercan be zeroedand
lowered to 20 metres (66 ft). After allowing~
time for the instrumentto equilibrate,it can
bebroughtto the surface,andthe minimum
temperatureshownon theinstrumentcanbe
assumedto bethetemperatureatdepthof 20
metres(66 It).

No inflexible rule existsfordecidingwheretomeasuretemperatureon alakesurface.It isnecessaryto considerthe shapeof the lake
surface,shapeof thebottom,inflow andout-
flow patterns,accuracyrequirementsfor the
data,andprevailingwind patterns.

Formostneeds,surfacetemperaturecanbe
monitoredatasinglepoint. Generally,it is
preferableto locate the monitoring instru-
menton araftnearthecenterofthelake;how-
ever,in asmalllakewith variablewinddirec-
tion, the instrumentcould be mountedon a
damor atashoreinstallation.Inalargelake,
amultibasinlake, oronehavinganoticeable
prevailing wind direction, it may be
necessaryto monitor temperatureat more
thanonesurfacelocation.

When studyingtemperaturedistributions
throughouta lakeor reservoir,or samplinga
lake for meantemperaturefor evaporation
computations,it is generallyrecommended
that atleast20 stationson the lake becon-
sidered.A commonway of locating thesta-
tions is to divide the lake surfaceareainto
about20 segmentsof aboutequalsize andto
locate one sampling station in approxi-
mately the centerof eachstation.This will

provide20 measurementsat thesurfaceand
atshallowdepthsbutwill onlyprovideavery
few measurementsat or nearthemaximum
depthof thereservoir.This techniqueis in
keepingwith accuracyrequirementsbecause
thereis considerablygreaterarealvariation
in temperatureat or nearthe surfacethan
thereis at greatdepth.

Although a minimum of 20 stationsis
recommendedfor moststudiesof variations
in lake temperature,in some lakes con-
siderably fewer will suffice. Crow and
Hcttman (1973) analyzeddata from Lake
Hefner(Oklahoma)anddeterminedthatthe
optimum numberof stationsis 5, and that
increasingthenumberfrom5to 19resultedin
an increase of accuracy of evaporation
measurementof only 1 percent.

Sensor location

The sketch in figure 17 shows a raft
assembly equipped with instruments for
measurementatthesurfaceandatdepth,and
for measurementof temperatureof bottom
sediment.Surfacetemperatureis measured
by aliquid-filled systemhavingaprobeonly
about2 metreslong. The probe is fastened
beneaththeraftwith adevicetoholdit within
the top 10 centimetresof the water. This
instrument, located as shown, will give
measurementsof surfacetemperaturewith
0.5°C and will record variations
continuously.

Temperaturesat6pointsbelowthesurface
in the vertical are best measuredby, a
resistance-typerecordingthermometer.Lead
length for this type of intrumentis not a
critical factor, and measurements at
intervalsof severalhoursareconsideredtobe
accurateenough.

Thermocouplesare suited for use in the
probeset in the bottom sedimentsof the
reservoir.A switchingarrangementmustbe
provided to measure the different ther-
mocouplevoltagesatdifferentintervals.On
the instrument shown, no thermocouple
referenceis necessarybecausethe deepest
probein the sedimentcan be consideredas
thereferencejunction.Theraft, asshownin
figure 17, is anchored by two different

Site selection

L



40 TECHNIQUESOF WATER-RESOURCESINVESTIGATIONS

Raft with recorders
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__\_ system —of liquid-filled
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Figure 17—Raft assembly for measuring temperature at the surface and at depth, and for measurement of temperature
of bottom sediment in a lake.

anchorsandanchorcables.Thisisnecessary
to avoidtwistingandtanglingofthewiresfar
the depth-andsediment.temperatureinstru-
ments.However,if only thesurface-tempera-
turemeasuringequip~rientis usedon theraft,
it maybepossibleto useonly oneanchorand
anchorcable.It is desirabletoincludeapiece
of chain and swivel at the top endof the
anchorcable,or apieceof chainbetweenthe
anchorandanchorcable.

Equipmentformeasuringtemperaturecan
bemountedon thefaceof adamin amanner
somewhatsimilarto thewayit is mountedon
a raft. The sketchin figure 18 showsan
arrangementby which afloating apparatus
can be usedto supporta liquid-filled ther-
mometerused to measuresurfacetempera-
ture only. Such an arrangementwill satis-
factorily provide ameasureof temperature
within the top few centimetres.A ther-
mocoupleor thermistorthermometeralsocan
be mountedon thedamto measuretempera-
ture at several water depths. If there is
considerable fluctuation in reservoir
elevation,oneormoreofthesensorsmaybe
out of the water part of the time and be
measuring air temperature. At a dam
installation,prevailingwindsmayaffectthe
data,andthetemperatureatthedammaynot
representthe mean at the surfaceor at
differentdepthsthroughoutthe reservoir.

As mentionedpreviously,surfacetempera-
turesatashoreinstallationcanbemeasured
or someindication of temperatureat depth
can be gotten by setting instrumentson a
pier.Pierandshorelineinstallationsshould
generally be avoided but under some cir-
cumstancesmaybe usedastheonly resort.
The largest potential problem of such an
installationis causedby effectsof shoreline
currentsand warming of water in littoral
areas.In otherwords,datafrom ashoreline
installation or from a shallow-waterpier
installationprobably do not representthe
conditionsin the deeperpartsof thelake.

Special procedures

Instrument calibration.—Calibration
requirementsfor the purposeof measuring
lake temperaturesare very similar to cali-
bration requirementsfor otheruses.(Seep.
28-30.) Resistance-typerecording andnon-
recording instruments and liquid-filled
systemsshould be comparedwith a high-
grademercury-in-glassthermometer.Resis-
tance-typeinstrumentsusedfortemperature
surveysshould be calibratedat two points
eachtime theyareusedandshouldhavea
completerangecalibration at least twice a
season. Liquid-filled recording systems
shouldbecheckedagainstamercury-in-glass

I
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thermometereachtimethechartis changed.
Resistance or thermocouple units used to
measureand record temperatureat several
depthsshould be comparedwith a profile
measuredwith a nonrecordingresistance-
typethermometer.

Recordinginstrumentslocatedon araft or
on thefaceofadamshouldbe“calibrated”to
checkforcomparisonwith themeantempera-
turein thelake.Thiscanbedonebya20-point
surveyof surfacetemperaturesoroftempera-
turesatsurfaceandatdepth.If datafromthe
surveyindicatethat the temperatureat the
recordingstation is consistentlyhigher or
lowerthanthemeanoverthelakesurface,it
maybenecessaryto considerotherpointsof
measurement.Theproblemcausedby anon-
representative station location can be
correctedeither by moving the station, by
adding additional stations, or by
establishing (if possible) a calibration
relationship between the measuredvalues
andtrue meantemperature.

Computing mean temperature.—Marty

types of lake studies require that mean
temperatureof thewaterbody be computed.
Thesecomputationsusuallyaremadefrom
the results of multiple-point surveys, as
describedearlier in this manual.Figure 19
showspartofasetoffield notesfromasurvey

I of Gross Reservoir;Cob. Intervals of the
depthsof observationsvariedfrom 2.5 feet
(0.76m) nearthesurfaceto 20 feet (6.1 m) at
greaterdepths.The far-right columnof the
notesheethasbeenusedto showthemean
temperature at each of the depths of
observation.

Datafrom athermalsurveycanbeusedto
computetotal heatstorageby the relation-
ship

(3 T~A~dz, (11)

0 = heatstoragein the lakeaboveauni-
form basetemperatureof 0°C,

H total depth,
c = heatcapacityof the water,usually

Small raft with liquid-filled
recording thermometer in shelterI

I

I

Figure 18 —Device to attach instrument raft at face of dam.



42 TECHNIQUESOF WATER-RESOURCESINVESTIGATIONS

‘~ro~c f~ecervo,r

~24~J ____
~l~IL~ ~
~PJj~~Ip2~ ~iL~

-

~/9 ‘#~ z 4—I
~ JI4~? Iic7

4~

~z’;’ -,..-.~

Figure 19.—Part of a set of field notes from a temperature survey of Gross Reservoir, Cob.

assumedto be 1.0 calorie per °C
per cm3,

= mean temperature over the hori-
zontal cross-sectionalareaof the
lake atagiven level z, and

A2= areaof thehorizontalcross-section
atagivenlevelz.

Solutionof theaboveequationusuallyis per-
formedby dividing the lake into horizontal
layersandtotalingtheproducts ofmeantern-

peratureandwatervolumefor eachlayer.
Figure20 showsaprintoutof thecomputer

computationof heatstorageandmeantem-
peraturein GrossReservoirfor thethermal
surveyrecordedin the notesin figure19.

Theexampleshownin figure20usesrather
unorthodox units for convenience. For
example,heat storage in eachcomputation
layerisin acre-feettimes°C,andtotalheatin
the reservoiris shownas415,715A-F X°C.
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Figure 20 —Printout of computation of heat storage arid mean temperature in Gross Reservoir, Cob.

The value of total heatin storageis shown temperatureof 10.00°Cwasfoundbydividing
convertedto 0.51278X10’5calories,oramean the total heat (415,715 A-F X °C)by the
storage of 30,775 cal/cm2. Average volumeof the reservoir(41,568A-F).
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Estuaries
Objectives and accuracy requirements

Watertemperaturein anestuaryfluctuates
annually, seasonally, diurnally, and
spatially. Circulation andthermalpatterns
vary from estuaryto estuary.(See p. 12.)
Becauseof the complexitiesof thetempera-
ture gradients, a water-temperature-
reporting station on an estuaryis usually
useful only for providing data for special
localizedstudies,suchasdefiningtheeffects
of aheateddischargeatapointwithin the
estuary.Generally, the accuracyof each
temperaturereportedshouldbewithin 0.5°C.
The collection of synoptic dataover tidal
cyclesis requiredto definethermalpatterns
neara reportingstation or to define longi-
tudinal temperaturepatterns within the
estuary.

Selection of temperature measuring system

Any portable water-temperature-
measuringsystemusedin anestuarymustbe
accurateto within 0.5°Cand,becauseof the
complextemperaturegradients,becapableof
respondingto temperaturechangesrapidly
enoughto permit the measurementof com-
pleteverticaltemperatureprofiles in ashort
time. Most systemsthatmeettheserequire-
ments utilize a thermistor as the tempera-
ture-sensing element and use dry-cell
batteriesto supplypowerneeds.Bothrecord-
ing andnonrecordin~typesareavailable.

In estuarine studies, multiparameter
systems incorporating measurementsof
temperatureandconductivityareoftenused.
Salinity data,determinedfrom thetempera-
ture and conductivity data, facilitate the
analysisof estuarycirculation patterns.In
theColumbiaRiver estuary,a temperature-
conductivity-measuring system and a
velocitysystemformeasuringvelocityfroma
moving boat (Prych and others,1967) was
usedto rapidly definevelocity, temperature,
and salinity profiles throughout the total
depth. Outputs from the sensors were
recordedon magnetictapewithasystemthat
consistedof ascanningvoltmetercoupledtoa
tapeunit. This magnetic-tapedata-acquisi-
tion system permitted automatic data

handlingbut is bulky andrequiresa110-volt
electricity supply.

The fixed water-temperature-measuring
system (thermograph)used at continuous
recording stations should be stable and
capableofsensingtemperatureswithin 0.5°C
for extendedperiodsof time. Temperature-
measuringsystemsincorporatingametallic
resistance-bulbsensorare consideredto be
thebest,andsuchsystemscanalsobepart of
a multiparameterwater-qualitydata-collec-
tion system.(Seep. 32,under “Streams.”)

Site selection

Most estuarywater-temperaturestations
are located at specialstudy sites, and the
instruments are mounted on existing

structures. For water temperaturesat a
station to most represent the thermal
patternsin anestuary, thestationshouldbe
locatedin acentrallocationwheretheflow is
relativelydeepandfast.Tidal flats andother
areaswhere velocities and depthsare low
exhibit the greatest diurnal and wind-
inducedtemperaturefluctuations(p. 13).

Sensor location

Sensorsfor water-temperatureor two-pa-
rameter(watertemperatureandspecificcon-
ductance) measuringsystemsare usually
housedin aperforatedpipemounteddirectly
in thewater,whereassensorsformultiparam-
eter water-quality data-collection systems
(incluthng the temperaturesensor)aremost
often housed in a flow-through chamber
which receivesacontinuoussupplyof water
from asubmersiblepump.The properplace-
mentof the sensorand(or)pumpingsystems
aredescribedinthesectiononstreams.(Seep.
32-33.)

Vertical temperaturegradients can be
defined with multisensor or multipump-
intake systems at several points in the
vertical.Anderson,Murphy,andFaust(1970)
usedmotor-operatedball valvesto direct the
inflowing samplefrom differentpointsin the
depthto the sensorunit. Cory andNauman
(1968)usedatnultiparametersystemthathad
afloating pumpwith an intake1 footbelow

I
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the watersurfaceand a temperaturesensor
fixed 1 footabovethebed.Whenmultisensor
or multipump-intake systems are used,
digital recorderscoupled to programable
servo-drive mechanisms are used for
recordingeachsensoroutput.(Seep. 28.)

Special procedures -

Temperaturesensorsare nearly trouble
free; however,in the saltwaterenvironment
of an estuary, continuousmaintenanceis
required to insure proper operation of
recorders and other types of sensors
(NaumanandCory, 1970).Condensationof
water vapor in the marine environment
causesasaltfilm to depositon all equipment.
The saltacceleratescorrosionof mechanical
parts and electrical contacts, thereby

creating mechanicalbindingandincreased
electrical resistance (Bromberg and
Carames,1970).

Observersshould follow the samemain-
tenanceandcalibrationproceduresasgiven
in the sectionon streams(p. 33). An estuary
stationwill requiremorefrequentservicing,
includingthewashingof sensorswith fresh-
waterto preventthebuildupof saltdeposits,
to assurethe collection of continuousand
accurate temperature data. The complex
temperaturegradients prohibit the deter-
mination of the meancross-sectionalwater
temperatureinmostestuaries;however,the
thermalpatternsnearthe reportingstation
maybedefinedby thecollectionof synoptic
profile dataover tidal cycles.

Ground water

Objectives and accuracy requirements

As with streams,lakes,andestuaries,the
accuracyrequiredfor ground-water-tempera-
ture measurementsdepends upon the
intendeduse of the data. If the measure-
mentsaremadetodeterminesuitabilityof the
water for domestic,municipal, or industrial
use, an accuracyof 1°Cis adequate.A
standardlaboratory mercury thermometer
that is accurateto 0.5°Ccanbeusedfor this
purpose.Other more sophisticatedinstru-

mentation generally usedin ground-water
studiesis usuallyaccurateto lessthan0.1°C
(Sassand others,1971).

In manystudiesthatinvolve determining
rate and direction of ground-watermove-
mentfrom temperaturedata,theaccuracyof
the absolutetemperatureis not of great

I importance,but a high level of precisionis
needed to accuratelymeasuretemperature
gradients.It is possibleunderideal condi-
tions to measurewatertemperaturewith a
precisionof 0.0005°C.However,a practical
limit for the precisionof watertemperatures
measuredin boreholeshasbeenfoundto be
about0.01°C(Sorey,1971).Thisappearsto be
adequatefor mostpurposes.If higher pre-
cision is required,it may be attainableby
usingextremecareboth in calibrationof the
temperaturedetectorand in applicationto
field use.

Selection of temperature measuring system

The kind of measuringsystemto usewill
depend upon the problem at hand, the
accuracy requirements,the frequency of
sampling,andthelocationof thedatapoints.
In someinstances,it maybe desirableto
install a temperaturerecorder. In other
instances,asinglemeasurementatagiven
locationis adequate.

There are severaldifferent ground-water
temperature detectors, including, for
example, mercury thermometers, ther-
mocouples, and resistancethermometers.
The thermistor,andtype of resistancether-
mometer,is frequentlyusedin boreholether-
mometry. Perhapsthe simplestand least
expensiveequipmentfor measuringground-
water temperaturewith accuracysufficient
for many purposesis the mercury ther-
mometer. A standard laboratory partial-
immersionmercurythermometercanbeused
to measurethe temperatureof water dis-
chargingfrom wells or springs.

A good devicefor temperaturemeasure-
mentsjustbelowthewatertablein boreholes
or wells is the maximum-minimum thér-
mometer (p. 24), which costs only a few
dollars,is readilyavailable,andis easytouse.
It is especiallyuseful for reconnaissance

.
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work, in whichanaccuracyof about0.5°Cis
adequateandonly oneor two readingsin a
well are needed.One disadvantageis that
continual raising and lowering of the
thermometerto get readings at different
depthsbecomestediousandtendsto disrupt
thethermalstratificationof waterin thewell.
The possibility of thermometerbreakage
presentsapollutionhazard.In addition,ther-
mometersof this typearepressuresensitive,
so measurementstaken at depth may be
significantly in error.To avoidthiseffect,the
thermometerscan be placed in a pressure
tube, sealedto prevententranceof water
(Birch, 1947.)

A commonly used system for borehole-
temperaturemeasurementsconsists of a
multiconductorcableandhoist, aprobethat
containsa temperaturetransducer,and a

resistance-measuring system. The multi-
conductorcable and hoist can be hand or
power driven, dependingupon thedepthto
which temperaturemeasurementsare to be
made.The locationof the probebelow land
surfaceis obtainedfrom a depthindicator
locatedon thereel. Temperaturetransducers
usually consist of a numberof thermistor
beadsencasedin aprobesome6 inches(15
cm)in lengthand1inch(2.54cm) indiameter.
The thermistorsare arrangedto give maxi-

mum sensitivity and preferably,-but not
necessarily,a linearoutput.Thelinearoutput
allowsonetoreadthetemperaturedirectlyin
degreesCelsius. The thermistorsare semi-
conductorswhich havea largetemperature
coefficient of resistance (about —4
percent/°C).It is this fact which is the
principle behind their use as temperature
detectors; hence, some variation of the
Wheatstonebridge is oftenusedto measure
theresistanceacrossthethermistors.Details
of a typical arrangementfor temperature
measurementin wells aregivenby Sassand
others (1971). Units adequatefor most
purposesareavailablecommerciallyatacost
of about$200(Olmsted,oral commun.,1973).

The logging unit just described has
advantagesover the maximum-minimum
thermometerin that many more measure-
mentscanbetakenin ashorterperiodof time
with a much higher degree of precision.
Thermal stratification of water within the

well is lesslikely to be upsetasthe probeis
loweredslowly andis not pulledbackto the
surfaceto get areading.

The amount of time neededto attain a
stable readingat any givenpoint depends
uponthedistancefrom thesurface,wherethe
temperaturegradientis steepest,andupon
theheatcapacityandinitial temperatureof
theprobe.Usually,1 to 3minutesis adequate.

A thermistorprobedevicethatmaybeused
to provide a continuouslog of temperature
withdepthis alsoavailable(KeysandBrown,
1975).Thedevicedetectstemperature-related
resistancechangesin thethermistorthrough
a voltage-controlledosdillator. The pulses
maybeintegratedby aratemeterto provide
ananalogrecordofpulsecounter.Theprobe
usedby KeysandBrown is electricallyand
thermallystable,andtheywereableto repeat
temperature measurementsin a borehole
with 0.02°C.
Site selection

Ground-water temperatures may be
measuredin unusedwells, pumping wells,
discharging springs, mines, or any other
accessiblelocation, dependingon the pur-
pose of the measurements.Usually, for
reasonsof cost,thehydrologistisrestrictedto
collecting dataat existing sites or installa-
tions.

If a temperatureprofile in a well is to be
measuredto study-slowly moving ground
water, considerablecaremust be taken in
selecting the observation well. It is pre-
ferablethat the well be idle for anumberof
yearsandthatit not bedisturbedin anyway.
Thereshould not be any circulationwithin
the well bore, suchas from one screened
intervalto another,oralongtheoutsideofthe
casing.Wells thathavebeenbackfihledwith
cementshould be avoidedbecausecement,
upon curing, generatesheat for yearsafter
installation.Thisgeneratedheatmay be of
sufficient magnitude to upset the local
thermalgradient.A metal well casingmay
distortthe Idcal temperatureprofile because
of its high thermal conductivity.Another
importantconsiderationisthewell diameter,
because thermal gradients will induce
verticalconvectionin thefluid within thewell
boreof large-diameterwells (Sammel,1968).

.

.
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• Preferably,thewellsshouldbe2 inches(50.08
cm) or less in diameterfor a temperature
profile.

Despitetheapparentviolation of manyof
theseconsiderations,Sorey(1971) obtained
satisfactoryresultsfrom manywells.Justthe
same,it is wise to keepthesepointsin mind
when planningaground-water-temperature
study.

More reliable results probably can be
obtainedby usingwells especiallydesigned
for temperaturemeasurements.Again the
design will depend somewhat upon the
purposeforwhichthedataareto beused.For
moststudies,wellsshouldbedrilled belowthe
depth of seasonal-temperaturevariation as
well as below it. (Such data may provide
useful information, such as thermal dif-
fusivity of the near-surfacematerials and
whether local ground-water recharge is

taking place.)A plasticpipewith no perfora-
tions,eithersealedatthebottomorfittedwith
awell pointandascreen,maybeused.Plastic
has the advantagethat its thermal con-
ductivity morecloselyrepresentsthat of the
natural porous medium thandoessteel.A
well pointandscreenareusedif it isdesiredto
measurewaterlevels.

Theannulusbetweenthewell and casing
should be backfihled with a material other
thancementthat preventsthecirculationof
water.A soil that containsclay maybridge
andcausegapsin the annulus.

If thecasingissealedat the bottom,it is
filled with watertothedesiredlevel.Thismay
be abovethe watertableif measurementsof
temperaturein the unsaturatedzones are

desired.
A newly drilled hole usually upsetsthe

thermal regime in the vicinity of the well
becauseof the drilling process.This may
resultin thegenerationofheatby frictionor,
in a thermalarea,may coolratherthanheat
thematerialsneartheholeby rapidcircula-
tion ofthedrilling fluid. It is bestto monitor
the temperatureprofile after completionof
the drilling to determinewhen it hascome
into thermal equilibrium with its sur-
roundings. This may take from days to
months,dependingupon the thermalprop -
erties of the materialsand the degreeby
which thethermalregimeis upset.

Sensor location

When measuring the temperature of
dischargingwells or springs,placementof
the sensorgenerallypresentslittle problem.
Care must be taken to avoid extraneous
effects,suchasheatexchangebetweenwater
andthe pump or the atmosphere(Schneider,
1962).

When taking a temperatureprofile in a
well, thesamplinginterval mustbedecided
upon. This depends primarily upon the
thermal gradient in the well. Steeper
gradientsrequireashorterdistancebetween
measuringpoints. A 10-foot (3-m) interval
will provide sufficient data to accurately
represent the thermal profile in most
instances,but, if it is desiredto relatethe
thermalprofilewith lithology,a2-foot(0.6-rn)
intervalmaybe necessary. -

The depth to which temperaturemeasure-
mentsshouldbe madedependsuponrequire-
mentsoftheproblem.Tobein therangeofthe

I geothermal gradient undisturbedby sea;
sonal-temperature fluctuations, measure-
mentsshouldbe madebelowabout20 m (66
ft). Above about10 m (33 ft), theinfluenceof
surfacetemperatureproduceshigh thermal
gradientsthatcauseinstability inall butvery
small diameterwells.

Special procedures

Mercurythermometersrequirelittle main-
tenance,but thermistor temperature-meas-
uring systemsrequire considerablymore.
Batteries, electronic equipment, and
electrical connectionsin these systemsin-
variablyrequirecheckingto insurethatthey
are in good working order.The thermistor
probes should be checked to see if their
responsehas changedbecauseof thermal
shock, aging, or other factors.The probes
should be checkedfrequently for leaks, as
waterwill makeathermistorinoperative.See
additional material in the subsectionon
operation,maintenance,and calibration of
instruments(p. 28-30).

Commercially available temperature-
detectingunitsarecalibratedat thefactory.
However,precisionrequiredinground-water-
temperaturemeasurementsis oftensuchthat
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recalibrationis necessary.Thesystemsused
by Sorey (1971) were calibrated with
platinum resistanceandmercurythermom-
etersto a precisionof 0.005°C.Thermistor
probestendto be verystablewith passageof
time if properly caredfor. They havedrift
ratesof about0.01°C/yror lessand,hence,
needrecalibrationonly occasionally.

Part 3. Data Presentation
Observation and monitoring schemes

described in earlier parts of this report
providenew datain arelatively crude form.
Singleobservationsby anobserverorafield-
manmaybe pencilednotesin afleldbook or
on observerforms.Chartsfrom analog-type

• - recordersare simplyan inkedor scribedline
on a piece of paper.Digital recorderswill
produceeitheramagneticorapunchedtape,
which is difficult to reador totally unintel-
ligible and unusable without special
processing. -

On theotherhand,theuserof temperature
datarequiresinformation in amoreusable
andmoreinterpretableform. Publicationof
raw datais commonandmustbe in a form
that is suitableto a ratherwide variety of
users. Researchdata often have special
formatneeds,but,again,thepurposeis topro-
vide the informationin aform thatit canbe
put to thebestuse.

This section presentsinformation on the
reductionof rawfield data,applicationofcor-
rections,andformsof publication.

Reduction and correction

An ideal temperature-measuringsystem
wouldproducedatareadyto publishwithout
exerting additional effort. However, con-
sidering the state of the art of instru-
mentationtoday,this dreamis probablynot
to berealizedfor sometime.

The job of reducing temperaturedata
breaks down into two basic opera-
tions—removalof error causedby imperfect
equipmentand conversionof the recorded
instrumentoutputtonumericvalues.Thepro-

ceduresdiffer with typesof equipment,but
the following discussion is designed to
providesomegeneralguidelines.

Correctinginstrumenterror

Perfectly operatinginstrumentsthat are
serviced by a careful operatorgenerally
requirevery little correctionin their record.
Realistically,however,thereareerrorsthat
creepinto all therecords,owingtodrift of the
instrumentor to failure of differentpartsof
the mechanism,suchas the timing devices.
The most common error probably is drift
betweenservicing.An instrumentmaybeleft
operatingingoodcalibrationbutwill drift out
of calibrationoverseveraldaysof operation.
Thisisthereasonthatit is importanttomake
acalibrationcheckof aninstrumentbeforeit
is readjusted. -

Figure21 showstwoexamplesofthetypeof
errorthatmaybefoundwhenaninstrument
is calibrated.Constanterrorthroughthecali-
bration rangeis mostcommon,with adis-
placementof the samenumberof degreesat
all temperatures.Nonuniformerroris notso
commonbut is foundfrequentlyenoughthat
the two-pointcalibrationis justified. (Seep.
28.) Not shown,but alsopossible,is a curvi-
linear calibration wherebyan instrumentis
nearly in calibrationoverpart of its range,.
but deviatessignificantly in anotherpart.
This type of error is ratherinfrequentand,
therefore, generally does not justify cali-
brating at more than two points in the
instrumentrange.

Correctionscanbeappliedto therecordsof
analogrecordersatthesametimetherecords
arereduced.If aconstanterrorof 2°Cisfound
attheendof a2-weekperiod,andif theinstru-
mentwasin adjustmentatthe beginningof
theperiod, the 2°Cerrorshouldbeprorated
over time, in incrementsof 0.5°C.Non-
uniform errorover thecalibrationrangeis a
little more difficult to correct, and the
correction usually is best applied by
assumingaconstantrateof drift ateachend
of the calibration curve.For example,if the
nonuniform error shown in figure 21
developedover aperiodof 2 weeks,the2°C
errorat 15°Ccouldbeassumedto havebeen
1°Cat the endof the first week.

.-
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