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Certificateof Service

I, theundersigned,certify thatI haveservedtheattachedVARIANCE PETITION,

ofTHE CITY OF CHARLESTON,ILLINOIS, via theUnitedStatesPostOffice at

Charleston,Illinois, in anenvelopewith sufficientpostageaffixed,uponthefollowing

personswith ten(10)copiesgoing to theIllinois Pollution ControlBoardandone(1) copy

goingto theIllinois EnvironmentalProtectionAgency.

To: Illinois Pollution ControlBoard Illinois EnvironmentalProtectionAgency
100WestRandolphStreet 1021 NorthGrandAvenueEast
JamesR. ThompsonCenter P.O.Box 19276
Suite11-500 Springfield,Illinois 62794-9276
Chicago,Illinois 60601-3218

DATED this 3 ~& dayof~1~~

Bria . o er, City Attorney

BrianL. Bower
City Attorney
600 JacksonAvenue
Charleston,Illinois 61920
(217)345-2484



VARIANCE RECEIVED

BEFORETHE ILLINOIS POLLUTION CONTROLBOARDJAM - 2 2004
Uê U.UMJ~

POWJTiONCONTROL ~OARO

CITY OF CHARLESTON,ILLINOIS, )

Petitioner, )

V. ) PCBO’t- liL

) Variance— IESWTR

ILLINOIS ENVIRONMENTAL )

PROTECTIONAGENCY, )

Respondent. )



SECOND VARIANCE PETITION

TIME EXTENSION — INTERIM ENHANCED SURFACE WATER TREATMENT

RULE

CITY OF CHARLESTON

a) STATEMENT DESCRIBING THE REGULATION, REQUIREMENT, OR ORDER OF

THE BOARD FROM WHICH A VARIANCE IS SOUGHT: The City of Charlestonis

seekinga time extensionvariancein order to comply with the provision of the Interim

EnhancedSurfaceWaterTreatmentRule(IESWTR)whichrequiresthat 95%of all monthly

combinedfiltered water turbidity measurements(takenevery four hours) be less than or

equal to 0.3 nephelometricturbidity units (NTU). The IESWTR was promulgatedin the

FederalRegister,63 FR 69478, on December16, 1998. The IESWTR requirementsare

applicableto public watersystemsserving 10,000 or morepersons.Section 611.743,Part

611: PrimaryDrinking WaterStandardsof SubtitleF: PublicWater Suppliesregulations,35

Illinois Administrative Code,hasincorporatedspecific filtration requirementsandreadsas

follows: “A PWSsubjectto therequirementsof this Subpartthat doesnot meetall of the

standardsin this Subpartand SubpartB of this Part for avoiding filtration shall provide

treatmentconsistingof both disinfection, as specifiedin Section 611.242, and filtration

treatmentwhich complieswith the requirementsof subsection(a) or (b) of this Sectionor

Section 611.250 (b) or (c) by December31, 2001. a) For systemsusing conventional

filtration or direct filtration, the turbidity level of representativesamplesof a system’s

filtered water must be less than or equal to 0.3 NTU in at least 95 percent of the

measurementstakeneachmonth,measuredasspecifiedin Sections611.531and611.533.”
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1. LOCATION OF, AND AREA AFFECTED BY, THE PETITIONER’S ACTIVITY:

The City of Charleston owns and operates a water treatment plant (IEPA

Facility #0290100) located at 2600 McKinley Avenue, Charleston, Illinois,

61920. The City provides potable water service to 21,039 residents within the

City limits including Eastern Illinois University.

2. LOCATION OF POINTS OF DISCHAR.GE & NEAREST AIR MONTTOR1NG

STATION: Dischargeandair quality informationarenotapplicableto thisvariance.

3. IDENTIFICATION OF PRIORVARIANCE ISSUED TOPETITIONER: The City

of Charlestonwas granteda varianceto 35 IL Adniin Code 611.743(a)(l)by the

illinois Pollution Control Board on December06, 2001. That varianceexpireson

December30,2003andis attachedasExhibit ‘A’. i.

4. IDENTIFICATION, INCLUDING NUMBER, OF ENVIRONMENTAL PERMITS

AFFECTED BY VARIANCE: IEPA issued a facility number to the City of

Charlestonfor theWaterTreatmentPlant. TheFacilityNumberis 00290100. To the

bestofthe City’s knowledge,the issuanceof a variancefor the watertreatmentplant

wouldnot impactthepermitsissuedto theCity.

5. NUMBER OF PERSONSEMPLOYED AT FACILITY AND AGE OF FACILITY:

Sevenflilitime, certified operatorsareemployedat the watertreatmentplant, which

wasconstructedin 1964andnowis over 29 yearsold.

6. NATURE AND AMOUNT OF MATERIALS USED IN THE PROCESSAND A

DESCRIPTION OF THE PROCESS: The existingwater treatmentplant is a 4.0
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MOD conventionallime softeningplant. Thesourcewaterfor theplant is a 1-billion

gallon reservoirknown asthe CharlestonSide ChannelReservoir.Sourcewater is

pumpedto theplant from araw waterpump stationlocatedat thereservoir. Lime

(158 mg/i avg. dose),alum (27 mg/i avg. dose), chorine(1.46 mg/i avg. dose),

chlorinedioxide (0.78mg/l avg. dose)anda coagulantaid areaddedto thewaterin

the rapid mix chamberbeforeenteringthe lime softeningcontactbasins. Settled

water from the basinsthen flows through a recarbonationchamberwhere carbon

dioxide (38mg/i avg. dose)andpolyphosphate(0.9mg/i avg. dose)areaddedfor pH

adjustmentand corrosioncontrol. The water then is filtered throughmulti-media

GAC filter bedsbeforeenteringthe clearwellwherechlorine(3.36mg/i avg. dose),

ammonia(0.8 mg/i avg. dose),fluoride (0.93mg/i avg.dose)are added.The filtered

wateris thenpumpedfrom theclearwellinto thedistributionsystem.

7. DESCRIPTIONOF RELEVANT POLLUTION CONTROLEQUIPMENTIN USE:

The City monitorswaterquality aspertherequirementsof the SafeDrinking Water

Act, as amended. Processresidualsaremonitoredeither by probe or by manual

sampling. IEPA approvedlaboratoryprotocols are usedfor analysis. Turbidity

automaticallyis monitoredusing“Hachturbidimeters”andis ofparticularimportance

in this instancesincethis is the particularnew parameterlimit (0.3 NTU) that the

City’s existingplantwill notbeableto meetbeginningonJanuary1, 2002.

8. NATURE AND AMOUNT OF DISCHARGES OF THE CONSTITUENT IN

QUESTIONCURRENTLY GENERATEDBY PETITIONER: Currently,theCity is

ableto meetthecurrentfinishedwaterturbidity requirementof 0.5 NTU 95% ofthe

time asrequiredby thepresentregulations. However,baseduponhistoricalfmished
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waterquality data, the plant only canproducefinishedwatermeetingthenew 0.3

NTU requirement70% of the time, on the average,with a minimum monthly

turbidity compliancerate of only 33%. This is somewhatless than the~5%

complianceraterequiredbytheIESWTR.

c) DATA DESCRIBING THE NATURE AND EXTENT OF THE PRESENT OR

ANTICIPATED FAILURE TO MEET THE REGULATION, REQUIREMENT, OR

ORDEROF THE BOARD FROMWHICH VARIANCE IS SOUGHTAND FACTS THAT

SUPPORT PETITIONER’S ARGUMENT THAT COMPLIANCE CAN NOT BE

ACHIEVED BY THE COMPLIANCE DATE: Attached as Exhibit ‘B’ are the finished

water turbidity recordsfrom January2002 to October2003. The recordsshow theplant

achievedthe 0.3 NTU requirementin 13 of the past22 monthsand for 10 of the past 12

months. The City hascontinuedto increaseourability to meetthe 0.3 NTIJ requirement.

However,weare,not yet capableofmeetingtheruleeverymonth.

d) DESCRIPTIONOF EFFORTSTHAT WOULD BE NECESSARYFORTHE PETITIONER

TOACHIEVE IMMEDIATE COMPLIANCE WITH THE REGULATION: Theimmediate

effort beingtakento comply with the IESWTR is the constructionof a new4.5mgdWater

TreatmentPlant. Theprojectincludeslargercontactbasins,improvedrecarbonationcontact,

and deeperfilters. The cost of the project is $9,071,000.00. The Engineer’sDesign

Summaryfor theproject,prepared‘by Crawford,Murphy, & Tilly EngineeringConsultants,

is attachedasExhibit ‘C’.

e) FACTS THAT SETS FORTH THE REASONS THE PETITIONER BELIEVES THAT

IMMEDIATE COMPLIANCE WOULD IMPOSE AN ARBITRARY OR

UNREASONABLEHARDSHIP: The.previousvariancedatedDecember06, 2001 allowed
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2 yearsfor the City of Charlestonto completethedesignand constructionof a newWater

TreatmentPlant. Designwork wascompletedandconstructionbids wereacceptedon May

22, 2002. This workwascompletedon.an appropriate,time scheduleto’meettheconditions’

ofthevariance.Thelowestbid was$11,202,800.00.TheCity electedto redesigntheproject

in an effort to reducetheconstructioncostcloserto theCity’s budgetof$8,500,000.00.The

seconddesignwascompletedandconstructionbids wereacceptedonAugust21, 2003. The

lowest bid was $9,071,000.00. The City awardedthat bid to River City Constructionon

September30, 2003. TheCity of Charlestoncontendsthat acceptingthe initial $11,202,800

bid to meetthe time lines of theDecember06, 2001 variancewould haveresultedin an

unduehardship‘of $2,131,800.

:1)

1. DISCUSSIONOF PROPOSEDEQUIPMENT OR METHOD OF CONTROL TO

BE UNDERTAKEN , TO ACHIEVE FULL COMPLIANCE WITH TIlE

REGULATION: The City of Charlestonwill constructanewwater treatmentplant

includingnew solidscontactbasinsfor hardnessandparticulate(turbidity) removal,

newrecarbonationbasinsfor pH adjustment,anewozonecontactbasinfor tasteand

odorcontrol andnewbiologically activefilters with granularactivatedcarbonfilters

for particulate(turbidity) removal and tasteand odor control. The finishedwater

turbidity producedby thenew plant is expectedto be 0.1, or less, NTU 95%ofthe

time - far exceedingthe0.3 NTU/ 95%requirementoftheIESWTR.

2. TIME SCHEDULE FOR THE IMPLEMENTATION OF ALL PHASES OF THE

CONTROL PROGRAM FROM INITIATION OF DESIGN TO PROGRAM

COMPLETION: The “Notice to Proceed” for the .cbnstruction contract was
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issued to River City Construction on October 24, 2003. The contract requires

that construction be completed by April 27, 2005. The ‘City of Charleston has

also been required to complete a pilot study on the ozone and bioIo~aIIy

active filter process for the new plant prior to permit approval for the ozone

‘equipment. The April 27, 2005 ôompletion date ‘is expected to be delayed to

June 30, 2005 for full completion including the ozone and biologically active

filter processes.

3. ESTIMATED COSTSTO ACHIEVE COMPLIANCE: An itemizedlist of costsfor

theprojectincludes:

Phase I Design, Black & Veatch $96,384

Phase 2 Design, Black & Veatch $775,000
Phase I Design, Crawford Murphy & Tilly $40,000

Phase 2 Design, Crawford Murphy & lilly $699,300
Construction, ‘River City Construction $9,071,000

Construction Engineering, Crawford Murphy & Tilly $260,000

Construction Engineering, Resident Engineer $142,000

Pilot Study ~00O

Bond Issuing Fees $93,000

TOTAL COST $11,236,684

g)

1. NATURE AND AMOUNT OF DISCHARGES OF THE CONSTITUENT IN

QUESTION IF VARIANCE IS GRANTED, COMPARED TO THAT WHICH

WOULD RESULT IF IMMEDIATE COMPLIANCE IS REQUIRED: The existing

watertreatmentplant is capableof meetinga turbidity standardof 0.5 NTU’s every
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month. Continuing declines in water usage and continuing efforts to improve

treatmentprocesscontrolhasallowedtheexistingplantto meetthe0.3NTU turbidity

standardin 70%,ormore,ofthe.readingscollectedin 21.ofthepast22 months.

2.’ QUALITATIVE AND QUANTITATIVE DESCRIPTION OF THE IMPACT OF

PETITIONER’SACTIVITY ON HUMAN HEALTH AND THE ENVIRONMENT:

TheCity of Charlestonwill continueits efforts to achieveimprovedperformanceon

the 0.3 NTU Turbidity Standardwhile awaiting construction of the new water

treatment plant. There are ~ anticipated impacts on human health or the

environmentin theinterim.

3. A STATEMENT OF MEASURES TO BE TAKEN DURING PERIOD OF THE

VARIANCE TO MThfflvIIZE THE IMPACT OF TIlE DISCHARGE OF

CONTAMINANTS ON HUMAN, PLANT, AND ANIMAL LIFE IN AFFECTED

AREA, INCLUDING NUMERICAL INTERIM DISCHARGE LIMITATIONS

THAT CAN BE ACHIEVED DURING THE PERIODOF TIlE VARIANCE: The

City will continueto complywith the 0.5 NTIJ Turbidity Standard. Specificallythe

City of Charlestonwill achieveturbidity readingsof 0.544NUT’s or less,on95%,or

more,ofthereadingsrequiredto be takenin eachcalendarmonth. Furthermore,the

City of Charlestonwill endeavorto achieveturbidity readingsof 0.344 NTU’s, or

less,on 70%,ormore,ofthereadingsrequiredto betakenin eachcalendarmonthfor

thedurationofthevariance.

h) CITATION TO SUPPORTINGDOCUMENTSORLEGAL AUTHORITIES WHENEVER

THEY ARE USED AS A BASISFORTHE PETITION: Not applicable.

i) PERMITS: The existingpermitsareincludedhereinasExhibit D.

8



4. ANY CONDITIONS PETITIONER SUGGESTS FOR THE REQUESTED

VARIANCE: If theCity filly complieswith themeasuresoutlinedin (g) (3),it shall

not ‘be citedfor violationspertainingto 0.3 NTU/95%turbidity requirementcot~ained

in Section611.743,Part611: PrimaryDrinking WaterStandardsofSubtitleF:”Public

WaterSupplies,regulations,35 Illinois AdministrativeCode.

j) PROPOSEDBEGINNING AND ENDING DATE FORTHE VARIANCE: The City of

Charlestonwould like thevarianceto extendfrom January1, 2004until June30, 2005.

k) DISCUSSIONOF CONSISTENCYWITH FEDERALLAW: A two (2) yeartime extension

wasprovidedfor in Section1412 (b) (10)of the 1996SafeDrinking WaterAct wheremajor

capitalimprovementsareneededto complywith newregulations. TheCity mustconstructa

new water treatmentplant in order to comply with the new IESWTR, which is a ‘major

capitalimprovement. Section1412 (b) (10) readsasfollows: “A nationalprimarydrinking

water regulationpromulgatedunderthis section(and any amendmentthereto)shall take

effect on the datethat is threeyearsafterthe dateon which theregulationis promulgated

unless the Administrator determinesthat an earlier date is practicable,except that the

Administratoror a State (in thecaseof an individual system)mayallow up to 2 additional

years to comply with a maximum contaminant level or treatment technique if the

Administratoror State(in thecaseof anindividual system)determinesthat additionaltime is

necessaryfor capitalimprovements.” TheCity’s secondvariancerequestis consistentwith

this federal provision sincethe City must constructa new treatmentfacility in order to

complywith theregulationsandthesecondvarianceis neededfor thereasonsstatedherein.

.1) AFFIDAVIT: Theaffidavit is enclosed.
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in) STATEMENT REQUESTINGOR DENYING HEARING: Petitionerrequestshearingin

thiscause.

Wherefore,theCity ofCharleston,illinois praysthatthis honorableBoardgrantthevarianceas

requestedhereinandfor suchotheranddifferentrelieftheBoardfindsasappropriate.

DATED THIS ~ DAY OF , 2004.

Its Attorney
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

CITY OF CHARLESTON,ILLINOIS, )
)

Petitioner, . )
)

v. ) PCB_-___
)
) Variance — IESWTR

ILLINOIS ENVIRONMENTAL )
PROTECTION AGENCY, )

)
Respondent, )

AFFIDAVIT

R. SCOTT SMITH, City Manager for the City of Charleston being first duly
sworn under oathdeposesand statesasfollows:

1. That this affiant, if called as a witness could competently testify to the
contentsof this affidavit.

2. That this affiant, is the City Manager for the City of Charleston, Coles
County, Illinois.

3. That this affiant, has read the contents of the Petition for Variance for
which this affidavit is filed in support, is familiar with the factual
assertionscontained therein and the sameare true and correct.

4. Further this affiant saith not.

DATED this ~ day of ~ 2003.

R. Scott~S~mith,Cjty Manager

Subscribed and Sworn to before
me this ~I3C7~’day of____________2003.

OFAC~ALSEAL
JEANE1TEL COMBS

~IOTA~YPL~L*C,STATE OF W~OI8
MY COM~1I~S~ONEXP~ES:O~m~S



EXHIBIT A
CITY’ OF CHARLESTON WATER TREATMENT PLANT
TURBIDITY DATA SUMMARY
JANUARY, 1998 TO MAY, 2001

MONTH 1998 1999

•

Total Percent of
Total , Measurements Measurements
Measurements below 0.3 NTU below 0.3 NTU

Total
Measurements

Total Percent of
Measurements Measurem~nts
below 0.3 NTU below 0.3 NTU

January 286 250 87.41% 241 173 71 .78%
February 266 228 85.71% 231 148 64.07%
March 280 186 66.43% 242 141 58.26%
Apñl 293 121 41.30% 273 126 46.15%
May

-

283 96 33.92% 282 183 64.89%
June 283 ‘242 85.51% 278 261 93.88%
July 310 297 95.81% 283 256 90.46%
August 312 262 83.97% 281 280 99.64%
September 287 117 40.77% 287 283 98.61%
Oct9ber 280 197 70.36% 289 288 99.65%
November 243 163 67.08% 253 250 98.81%
December 244 209 85.66% 223 174 78.03%
AVERAGE 70.33% 80.35%
MINIMUM . 33.92% 46.15%

MONTH . 2000 2001 .

.

Total
Measurements

Total
Measurements
below 0.3 NT1J

Percent of
Measurements
below 0.3 NTU

,

Total
Measurements

Total
, Measurements
below 0.3 NTU

Percent of
Measurements
below 0.3 NTU

January . 247 ‘ 95 38.46% 251 205 81.67%
February 241 154 63.90% 330 223 67.58%
~rch 246 234 95.12% 336 313 93.15%
April 262 230 87.79% 340 265 77.94%
May 251 231 92.03% 340 250 73.53%
June 252 248 96.41% •

July 255 233 91.37%
August 281 278 98.93%
September ‘ 260 243 93.46%
October 282 278 98.58%
November 232 218 93.97%
~~imber 238 217 91.18%
AVERAGE , 86.93% 78.17%
MINIMUM 38.46% 67.58%,
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Charleston,illinois DESiGN MEMORANDUM

W~erTreatment .

Themezzanineleveloftheconditioned‘areawill consistofthelime feedroom,administrative
areas,includingtheplantsuperintendent’soffice,a controlstation,anoperatorslaboratory
restroomilockerfacilities,a smallmultipurposemeetingroonifluncbroorn,andagallery
overlookingthefilters andunconditionedarea.A wall consistingofglasspanelswill separate
thein~zzai~leve1onrthei~neonditionedarea..Tw ors rovide~cess-to .catwalks
locatedin theunconditioned-area.

Thelime silo will belocatód.on theroofofthebuilding above~helime feedroom.Slakedlime
wiil bedeliveredto themixing zoneofeachsofteningbasinby gravitytl~roughtroughsattached
to thecatwalláin theunconditionedarea~Chemicalfeed.linesand.electricalconduitwill alsobe
attachedto thecatwalks. 0

Theunconditionedareawill containall of thebasins,filters, and.thelargeequipment.A
travelingbridgecranewill accessall oftheequipmentlocated in this area.Theclearwells,future
UV modules,washwaterpumps,andhighservicepumpswill be locatedin thebasementat
elevation678. Two setsofstairswill leadto this lower area.A sumpcontaininga smallsump
pumpandlargeremergencysunippumpwill transferspilledwaterfromthis elevationto drains
locatedon theoperatingfloor above. Theareadirectlyabovethebasementlevelwill bekept
opento allowthebridgecraneto accessall óquipment. .

Theoperatingfloor oftheunconditionedareawill beatelevation691. A two-foottall concrete
containmentwuitsmtoundstheperimeteroftheoperatingfloorto containacatastrophicleak -

from oneofthesofteningbasins. Thepre-engineeredmetalbuilding will beconstructedatop
this wall. - Thecontainmentcurb will also encircletheopeningto thebasementlevel to prevent
leaksfrom reachingthelowerlevel. Theconditionedareawill belocated-two feethigherthan
theoperatingfloor ofthenon-conditionedareato preventleakagefromenteringthechemical
feedarea. Thelargeareadrainswill bedesignedto conveythespillageawayfromthebuilding
to thestormsewersystem.All equipment,locatedon theoperatingfloor, will beinstalledon
two feettall equipmentbasOsto preventdamagefrombasinleakage.

Theoperatingfloor will containtwo paintedsteelsofteningbasins,twapaintedsteel
recarbonationbasin,fourcast-in-placeconcreteorpackagedsteelfilter boxes,apaintedsteel
flow splitter,ozonegenerationandinjectionequipment,andair/waterbackwashequipment.
Spacehasbeenleft for a futurerecarbonationbasin,a futuresofteningbasin~,andtwo additional
filters. Thefuturefiltersmaybeconstructedat thistime,withoutpipingormedia,to avoid

futureinstallationproblems. - S - - - -

A loadingdock,with anoverheaddoor,will beprovidedfor unloadingequipmentpickedup by
thetravellingbridgecrane.A personnel-doorwill belocatedatthedockto provideaccessto the
exteriorofthebuilding. A manualoperatedoverheaddoorwill beprovidednearthefuture

‘softeningbasinto provide‘accessfor thefutureconstruction.Theair/waterbackwashblowers
andequipmentwill be locatedin a smallroom,with removableroofpanels,toreducenoise. The
existingenginegeneratorwill berelocatedfrom theexistingchemical‘feedbuilding to aconcrete

Black& VeatchCot-poration . Page5
Project49807 . -
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Charleston,Illinois DESIGN MEMORANDUM
Water Treatment . - -

padoutsidethenewoperationsbuilding. Thegeneratorwill behousedin aweatherproof
enclosure.- S - - - -

Steelcaw~lk~’willbelocatedat elevation705.5,in theoperatingroom,t& provideoperator
accessto thebasins,filters, andflow splitter. Thecatwalkswill supporttheelectricalconduit
andchemicalfeedlinesto eachprocessunit. Stairswill provideaccessfrom thecatwalksto the
operatingfloor. AnyportionofthecatwalklocatedLOverpipingwill containaremovablefloor to
allowthebridgecraneto accessthepiping. - - -

Thetravellingbridgecranewill bemountedon~tracksascloseaspossibleto thebuildingeaves.
Thecrane-Will accessanyequipmenflocatedontheoperatingfloor. Equipmentlocatedin the
conditionedareaon themezzaninefloormustbemovedto theelevatorandremovedfrom the
building throughthechemicalareaunloadingdock. -

VI. WATER TREATMENTPLANT PROCESSCOMPONENTS. -

Thefollowing-paragraphsprovidebriefdescriptionsofthetreatmentprocesscomponents.
Provisionswill beincludedin thedesignofthe-newfacilities to accommodatetheadditionof
anothertreatmenttrain in thefuture. Hydraulicanddesigncriteriaaredetailedin thenext -

sectionofthisdesignmemorandum. . -

A. RAW WATERSUPPLY -

Theexistingintakestructurewill bemaintained.A newrawwaterpumpingstationwill be
constructedadjacentto theexistingrawwaterpumpstation.-,Theexistingpump-stationwill be
demolishedoncethenewpump stationis operational.

•Thenewrawwaterpumpstationwill includespacefor fourverticaldiffusionvanecan-type
pumps;if theplantis expandedin thefuture,oneofthesmallerpumpswill be replacedwith a
largercapacitypump. Thetwo smallestpumpswill beequippedwith adjustablefrequencydrive
units.Thepumpswill behousedin aninsulated~netalsuperstructureon aconcretefoundation.
Roofbatcheswill beprovidedovereachof thepumpsto facilitateremoval. - -

Thenewpumpstationwill havea designatedelectricalroomfor locationoftheelectrical -

distributionequipmentandadjustablefrequencydrives. Theroomwill beair conditionedto
maximizetheoperationalefficiencyofthedrives. A 480 V powerdistributionpanelwill be-
providedfor theAFDs andall infrastructureloads.

A programmablelogic controller(PLC) will beprovidedatthepumpstationfor monitoringand
controlofthepumps. Themostlikely meansofcommunicationbetweenthePLC andtheplant
controlsystem(PCS)will beoverradio. ThisWill allow theoperatorsto monitor flow ratesand
maintainthepumpingratesremotely.0 - - - -

Black& VeatchCorporation Page6
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Charleston, Illinois DESiGN1~EMORANDUM

Water Treatment - -

Thetwo existing 12-inchmainsfrom thepumpstationto thetreatmentplantwill bemaintained. -

A newrawwaterflow meterwill beprovidedupstreamofthenewflow splitter. - -.

B. PRESEDIMENTATIONBASINS -

Theexisting48-footdiametersofteningbasinwill beconvertedforuseasapresedimentaton
basin. The.twosmallerexistingsofteningbasinswill beabandonedordemolished.A rapidmix
chamberequippedwith amechanicalmixerwill beprovidedupstreamofthepresedimentation
basinfor chemicaladdition(alum). Provisionsfor feedingsodiumhypochioriteto therapidmix
(for odorcontrolin thesummer)will alsobeinCluded. To accommodatemodifiedplant
hydraulics,theelevation-ofthetopoftheexistingbasinwallswill needto beraisedseveralfeet.
Thebasinwill bemodifiedto increasethebottomslopeto improvesludgecollection. Piping
will includeprovisionsto allowbypassingaroundthepresedimentationbasin. Theexisting
4-inchsludgedischargepipingwill bereplacedwith 6-inchdiameterpiping. Flushing
connectionswill beprovidedon thesludgepipingto facilitatecleaning.Residualswill be
dischargedby gravity(if possible)to themodified.lagoonsfor dewatering. -

Thepresedimentation.basinwill beenclosedwith an. aluminumdomefor securityreasons.

C. FLOWSPLITTER - - -

A newflowsplitterwill beprovidedattheheadofthetreatmentprocessto splittheflow equally
betweenthetreatmenttrainsbytheuseofbroadcrestedconcretewebs.Provisionsfor feeding
alum(or ferric) andsodiumhypochioriteat theflow splitterwill beincluded.

D. SOFTENINGBASINS -

WaterfrOmthepresedinientationbasinswill flow to two softeningbasinsequippedwith circular
solidscontact-units.Theequipmentwill includevariablespeedmixersandcircularsludge
collectionequipment.Radialeffluentlaunderswith v-notchweirswill befurnishedasapartof
thesolidscontactbasinequipment.Pipingwill beconfiguredto alloweitherofthebasinsto be
bypassed.Thesludgepipingwill besizedat 6-inchdiameterminimum,-and-will, beequipped -

with automaticflushingconnections.Residualswill flow bygravity (if possible)to themodified
lagoonsfor dewatering.

Lime arid alum-feedpointswill beprovidedatthemixing well ofeachbasin. - -

Eachbasinwill beprovidedwith walkwaysfor accessto -thebasindrive equipmentlocatedat the
centerofeachbasin. - - - ‘- -

E. RECARBONATIONBASINS --

Waterfrom thesofteningbasinswill flow to two recarbonation.basinswherecarbondioxide will
beaddedto stabilizethewater.. Thebasins-willbebaffled-internallyto minimizeshortcircuiting.

k & VeatchCorporation S Page7
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Charleston,Illinois S DESIGN MEMORANDUM

Water Treatment - - -

Pipingwill beconfiguredto allowbypassingof eitherrecarbonationbasinfor maintenance.
Provisionsfor drainingeachreçarbonationbasinwill beincluded. A pHmeterwill beprovided
on theeffluentofeachrecarbonationbasinto controlcarbondioxidefeedrate. --

F. OZONE CONTACTORS’ ‘ - . - --

Waterfrom therecarbonationbasinswill flow to two ozonecontactchambers.

A sidestreamfromthemainprocessflow-will beinjectedwith ahighconcentrationofozonegas~
usingeductors.The gas/liquidi~iixthrewill thenbeinjectedbackinto themainprocessstream -

justprior tO thewaterenteringthecontactchamber.Ozonecontactwill beaccomplishedin a~
pipelineratherthanaconcretebasin. Ozonewill begeneratedon-sitefrom vaporizedliquid
oxygen(LOX). A junctionstructurewill beprovideddownstreamoftheinjectionpointto strip
someoftheunreacteddissolvedozone. Off-gassesfrom eachcontactchamberwill becollected
in thejunctionstructureandroutedthroughacommonthermal-catalyticozonedestructsystem
beforebeingdischargedto the-atmosphere.Thejunctionstructurewill beequippedwith afoam
suppressantsystemconsistingof spraynozzles.Calciumthiosulfatewill befedat thecontact
chambereffluentto quenchanyremainingdissolvedozoneresidual. Pipingwifl becOnfigured -

to allowbypassingof eitherozonetrain for maintenance.

Eacl-i contactchamberwill beequippedto allow samplingof dissolvedozonelevelsin multiple
locationsalongthelengthofthechamber.

Becauseozonegasisaverystrongoxidant,all metallicmaterialsusedin construction,with the
exceptionofreinforcingsteelembeddedin concrete,will beANSI Type,3l6stainlesssteel. The
contactchamberwill consistof ductileironpipelinedwith’ ahigh silicacementmortar.

G. FILTERS - - ‘ -

Fourdeepbed,dualmediafilters will beprovided. Eachfilter box’will beequippedwith air-
waterbackwash,fiberglasswashwatertroughs,dualmedia(with granularactivated,carbon
caps),andLeopold“Universal” orRoberts“hrflnity” underdrains.Thefilterswill alsobe
equippedfor filter-to-waste. - :‘ - - S , -

Polyphosphate(sodiumhexametaphosphate)will befed at the filter influent to minimize scaling
ofthefilter media. - S - - - -, - - -. - - - -

1. Filter ControlsandInstrumentation.To supportmanualcontrol,eaôhfilter will be provided
with avalvecontrolstationwall-mountedalongthefilter gallery. Filter valvescanbe
independentlycontrolledbyselectorswitchesandpushbuttonson.thestation. In,additionto
manualcontrol,anetworkcommunicationsportwill beprovidedat eachfilter forconnectionof
asingle,mobilecomputerworkstationfor automaticcontrolandmonitoringofthefilter valves
bytheplant controlsystem. Filter controlswill beelectricoperatedbutterflyvalves. The -

following instrumentationwill beprovidedforfilter controls: - . -
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a LossofHead. A loss-of-headgaugeandrecorderwill beprovidedat eachfilter. The gauge
will measurelossofheadacrossthefilter. The outputwill besentto theplant controlsystem
andwill beonefactorin.determiningwheàabackwashshouldbe initiated. - -

b. Local-RemoteSelectorSwitch.Bachfilter will beprovidedwith a“Local-Remote”selector
switchonthevalve controlstation. Intheremoteposition,operationis from the filter -

workstation.In thelocalposition,-selectorswitcheslOcatedon thevalve controlstationwill
-operatethevalvesfor eachfilter. - , . -

- c. Filter Influent, WashwaterDrain, WashWater,Filter-to-WasteandAir WashSupplyValves.
Eachofthenotedvalveswill beprovidedwith an“Open-Stop-Close”selectorswitchand
positionindicator.- Thevalveoperationwill beprogran~me,din thePCSto supportautomatic
backwashoperation. - -

d. Filter EffluentRateControl. Eachfilter will be.provide4‘cs~ithafilter effluentrateset,rateset
indicator,flow indicator,and“Auto-Close-Manual”.selectorswitchfor theratecontrolvalvein

the filter effluentpiping. Bachfilter effluentwill beequipped-withafrill bodytypeventuriflow
meter.The ratecontrolvalvewill operatesothat in “Auto”, theflow ratefrom all filters will be
maintainedat anequal,predetermined(operatoradjustable)setpointwhilemaintaininga-set

level in thefilter infl.uentpiping. In “Manual”, theflow ratefromthe individual filter will be -

maintained-a±-the-setpoin±enteredatthefilter workstation. The “Clos&’ settingwill closethe
correspondingfilter effluentvalve. - - - - -

e. WashWaterSupply. Thecommonwashwatersupplyheaderwill be fdrnishedwith arate
controlbutterflyvalve andfill bodytypeventuriflow meter. ThePCSwill control-washwater
rateset,ratesetindicator,flow indicator,and“Increase-Decrease”flmctions. In localcontrol,
pushbuttonson asinglevalvecontrolstationwill jog thevalveoperatoropen.or closedto
manuallyadjusttheflow late. Inremote,thecontrolsystemwill maintainapresetpositionwhen

- thereisno flow. Thevalve operationwill beprogrammedto supportautomaticbackwash
operation. “Start-Stop”controlsfor thewashwatersupplypumpwill alsobeprovidedat the -

PCS. - . - -

Automaticbackwashingwill allow for onlyonefilter to bebackwashedat atime. To manually
washafilter, the“Local-Remote”-selectorswitchfor all filters mustbein themanualmode.
Automaticbackwashwill be-initiatedmanuallybytheoperator,afterwhichthecontrolsystem
will- implementthebackwashsequence.Automaticbackwash,willincludeairscourandfilter-to-
wastecycles. In Remote-Automode,theplantcontrolsystemwill automaticallyinitiate afilter
backwashbasedoneitherelapsedtime, lossofhead,or turbiditylevel. - ‘ - -

f Turbidimeters.Eachfilter will beprovidedwith aturbidimeterto monitor effluentturbidity.
This informationwill be indicatedandrecordedattheplantcontrolsystem.
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H. WASH WATER FACILITIES

Washwaterwill bepro~idedby aconstantsp~e4centrifugalpumpthatdrawssuctionfr6m the
filter clearwelleffluentpiping, priorto chlorineaddition. An emergencyinterconnectwill be
providedbetweenthewashwatersupplyheaderandthehighservicepumpdischargeheaderto
provideameasureofredundancyin theeventthatthewashwaterpump isoutofservice.,The
‘emergencyinterconnectwill be equipped-withthrottlingvalvesoranorificeplateto regulatethe -

pressureandpreventdisruptionofthefilter media. Wastewashwaterwillbedischargedby
gravityto themodifiedlagoons. - - - - -

WASHWATER RECOVERY - - -

Wastefilter ~vashwaterandfllter-to-waste-*ater-.will-becollectedin a’buriedcast-in-place
concreteequalizationbasin(washwaterrecoverybasin). Recoveredwaterwill bepumpedby
two (onestandby)submersiblepumps,equippedwith adjustablefrequencydrives,from the
recoverybasinto theheadofthepresedirnentationbasin. A magneticflow meterwill be
providedon thepumpdischargeheader.Washwaterreturnpumpoperationwill be
automaticallycontrolledbasedon -leve.l in thewashwaterrecoverybasinandtheplantinfluent
flow rate;manualcontrolfromtheplant óOntrolroomwill alsobeprovided.Thewashwater
recoverybasinwill overflowto theexistifig surgelagoon. This WasbwaterRecoveryBasinwill
bebid asan alternative.If thealternativebid is not accepted,theexistingwashwatersurge
lagoonwill continueto beusedin it’s current’cotidition1 - - - - -

I. LAGOONS -

The easternmostexistingsludgelagoonwill bemodifiedandconvertedinto six to sevennew
smallerlagoonswill beconstructedin placeofoneoftheexistinglagoons.Thelagoonswill be
narrowenoughto allowdredgingequipmentto removedewateredsolidswithouthavingto enter
thelagoons. Decantfrom thelagoonswill bedischargedto LakeCharlestonif IEPAgrantsan
NPDESpermit. Theneedfor pumpingandpH adjustthentofthedecantwill beevaluatedduring
detaileddesign. Thelagoonmodificationswill bebidasanalternative~ - - -

J. CLEARWELLS -

Filter effluentwaterwill becollectedin two clearwells. Provisionswill beincludedto allow
eitheroftheclearwellsto beremovedfrom serviceduringoperation. Waterwill flow from the
clearwellsto theexistingtreatedwaterreservoir.Fluoridewill befed at the clearwelleffluent.
Sodiumhypochioriteandammoniawill befed at thereservoirinfluent. Levelindicationfor the
clear-wellswill beprovidedat theplantcontrolroom. - -

K ULTRAVIOLET DISINFECTION - - - - - -

Provisionswill beincludedon theclear-welleffluentpipingto allowtheadditionofultraviolet -

disinfectionmodulesin thefuture. -
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L. HIGH SERVICEPUMPING - .- - -

A newhigh servicepumpingstatibu- ill be..provid~cI,~eqiiipped.wi~fourbLorizont-alcentrifugal
pump~.~ie4wo--smil mps-wi41~be~equipped-w-ith-adjustable ue~cy~drives,-the~rger
pumpswill be constantspeed.Thepumpswill drawsuctionfrom pipelineconnectiOnto the

treated.waterreservoir. Thepumpswill beprovidedwith “Local-Off-Remote”selectorswitches.
In “Remote”,thepump perationwill becontrolledbasedon thelevel in theWestelevatedtank
in ‘thedistributionsystemormanuallyfrom theplantcontrolsystem.In “Local”, thepump
operationwill becontrolledlocally at thepump: A full bodytypeventuri flow meterwill be
providedon thehighservicepumpdischarge.Eachpumpdischargewill beprovidedwith an
automaticcheckvalve andan.isolationvalve. - -

A cbl~theresiçlualanalyzerandpHmeterwill beprovidedfor thehighservicedischarge
header;-andwill beindicatedandrecordedattheplant controlroom. Sodiumhydroxidewill be
fedatthehigh servicedischargeheaderfor pH adjustment.The corrosioninhibitor (AquaMag)
&irrently usedby theCitywill continueto befedto’theplant effluent. ‘

M. CEEMICAL FEED . - - - -

A loadingdockareawill beprovidedto facilitatechemicaldelivery. Forbulk liquids,acontrol
panel will heprovided,althelnading.docktoindicateliquid. level in thecorrespondingstorage

tanks. The following chemicalfeedsystemwill beprovided:

1. Lime. Lime will bedeliveredas90%purecalciumoxide(quicklime)andstoredin aroof-
mounteddualconesteelbin at thesofteningbasins.-Thebinwill be filled from trucksequipped
for pneumaticunloading.High andlow levelbin,indicators,binvibrators,andadustcollector
will beprovidedon thebin. Lime will be fedby gravityfromthebin to two gravimetricbelt
typefeeder-slakerunits. Slakedlime will be fedby gravityto themixingzoneof eachbasin
throughtroughs. Thetroughswill beconfiguredto allow onefeederto feedbothbasins(ata
lowerdose)at thesametimeunderómergencyconditions. Spacewill beprovidedfor the
addition-of anotherlime storageandfeedsystemfor thethirdbasintrainin thefuture~

2. Aluru. Alumwill bedeliveredasabulkliquid andwill bestoredin onenewfiberglass
storagetanklocatedin. thenewchemicalbuilding. A concretecontainmentcurbwill beprovided
aroundthebulk storagetank. Two transferpumps(onestandby)will transportchemicalfrom
thestoragethnk to two daytanks. Alum will be fed-fromthedaytanksby four (onestan,dby)
meteringpumps. Spacewill beprovidedfor additionalbulk storageandafifth meteringpumpin
thefuture. Flushingconnectionswill beprovidedon thealumpipingto facilitate-maintenance.

3. SodiumHvpochlorite. Sodiumhypochioritewill bedeliveredasabulk liquid andwill be
storedin onenewfiberglassstoragetanklocatedin thenewchemicalbuilding. A concrete
containméfltcurbwill beprovidedaroundthebulk storagetank. Twotransferpumps(one
standby)will transportchemicalfrom thestoragetankto two daytanks. Sodiumhypochiorite
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will befedfrom thedaytanksbythree(one standby)meteringpumps. Spacewill beprovide4

for additionalbulk storageandmeteringpumpsin thefixture. -. -

4. Carbon-Dioxide. Thee-xistihgcarbpnthoxidestorágethliilcwill bemaintained.Newdirect -

gas feederswill beprovided,eachconsistingof an-electricmodulatingvalve andflow meterfor
automatic controlandarotameterfor manualfeedcapability. The feedequipmentwill be

locatedat therecarbonationbasins.Carbondioxide feedratewill becontrolledbasedon - -

maintaining-apredeterminedpHat therecarbonationbasineffluent. -

5. CalciumThiosulfate. Calciumthiosuifatewill bedeliveredin. 55 gallondrumsasa24
- percentsolution. Threemeteringpumps(onestandby)will feedchemicaldirectlyfromthedrum

(mountedon ahydraulicloadcell typescale,to theozonecontactchamberseffluent.

6.’ Polyphosphate.Polyphosphate(sodiumhexametaphosphate)will bedeliveredasabulk
liquid andwill bestoredin, onenewfiberglassstoragetanklocatedin theoperationsbuilding. A
concretecontainmentcurb will beprovidedaroundthebulk storagetank. Twotransferpumps
(onestandby)will transportchemicalfrómthestoragetankto two daytanks. Polyphosphatewill
befedfrom thedaytanksb~rtwo (onestandby)meteringpumps.

7. SodiumHydroxide. Liquid sodiumhydroxidewill bedeliveredin two 330 gallontotesasa
25 percentsolution. Containmentwill beprovidedfor thetotesto protectagainstaccidental

spills. Two meteringpumps(onestandby)will feedthechemicalfrom thetotesto thehigh
- servicepumpdischargeheader.Flushingconnectionswill beprovidedon thesodiumhydroxide

piping to facilitatemaintenance. - -

8. Ammonia. Anhydrousammoniawill bedeliveredin. 150-poundpressurizedcylinders. Four
cylinder-mountedfeeders(onestandby)will feed,,thechemicaldirectlyfrom thecylinders,
mountedonahydraulicloadcelltype scale,to thereservoirinfluentpiping. -

9. Fluoride.,Fluoride(hydrofluosilicicacid)will-be deliveredin.a330 gallontoteasa23
perceiit solution.Twoperistaltictypemeteringpumps(onestandby)will feedthechemicalfrom

the toteto theclearwelleffluent. Containmentcurbwill beprovidedaroundthetotetoprotect
againstaccidentalspills. - - - - -

10. CorrosionInhibitor. AquaMagwill bedeliveredasasolutiOnin. 55 gallondrums. Two
peristaitictypemeteringpumps(onestandby)will feedthechemicaldirectlyfrom adrum,
mo-untedonahydrauliclOad cell type scale,to thehighservicedischargepiping.

N. ELECTRICAL - - - - - - - -

Theplant’spowerdistributionsystemconsistsofanincomingutility feedandanengine- -

generatorservicingadouble-endedmotor controlcenter(MCC) locatedin thebasementofthe
OperationsBuilding. In turn,-this MCC feedsanMCC in the existingbasinbuilding and -

provides powerto therawwaterpumpingstation.TheexistingMCCwill remainin serviceto
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feedremainingexistingloadsat theOperationsBuilding. Theincomingutility’line will bere-
locatedfrom its existinglocationnearthehighservicepumpingstationto avoidaconflictwith
thenewchemicalfeedfacilities. - - -

Them tor-c ~ener~CC3~inside-theexisting-basinbi~ilding-willbereplac~dwith~a~new-

unit centrallylocatedto theequipmentthatwill remainin serviceaftertheexpansion.Thelack
ofworkingspacerequiredbytheNEC andtheenvironmentalhazardscausedby thelime dust
arethemain factorsin determiningreplacement.If an outdoorloOationis chosen,theunit will
beprovidedwith aNEMA 3Rratedenclosure. -

A newMCCwill beprovidedin anelectricalroomlocatedontheoperatingfloor ofthenew
building. All processandinfrastructure.equipmentin thenewbuilding will be fedfrom this
MCC. ThenewMCC will becometheprimary distributionunit andwill feedtheexistingHSP
MCC. Theenginegeneratorwill berelocatedandwill tie-in to thenewMCCwith a-mechanical
interlockingscheme.Distributionpowerandlighting panelswill beprovidedin centralized
locationsthroughoutthebuildingto minimizeconduitandcableruns.It isanticipatedthatthe
ozonegeneratorsandTJV equipmentwill re~juireisolationtransformersto reduceharmonics
introducedby theunbalancedloadson thepowerdistributionsystem.- Thetransfonnerswill be

- - locatedasnearaspossibleto theequipmentandwill beratedfor harmonicsreductionsPad-
mountedtransformerswill beprovidedif locatedoutdoors. The electricalrOomwill, beair
conditionedfor moreefficientoperationoftheAPD‘s.

0. INSTRUMENTATION & CONTROLS (I&C) - - -

TheI&C systemdesignwill stressefflcientmonitoringandcontrolofequipmentandprodess
conditions.Theplantwill beprovidedwith two controlsystemserver/workstationcomputers
locatedin thenewcontrolroom. Theserverswill run commerciallyavailableMMI software,
suchasIntellution iP]X orWonderware,andtheywill besetup in a dual-redundantarrangement

- to provideincreasedsystemreliability.’ In additionto thecontrolroom,it isanticipatedthat
- additionalworkstationswill beprovidedin thenewbuilding office andthefilter gallery.

Networkjackswill beplacedin officesandotherlocationsfor future connectionsto thesystem.
Communicationsbetweentheserversandworkstationswill beon anEthernetlOBaseTnetwork.

Theserver/workstationcomputerswill communicatewith anetworkofPLCsdistributed-

throughouttheplant. PLC locationswill bedeterminedbyprocessareaandit is expectedthat
theywill belqçatedat therawwaterpumpingstation,chemicalfeedarea,filter pipegallery,and
thecontrolroom. In addition,theozonegenerationandfuture UV systemsaregenerally
providedwith dedicatedPLCswithin manufacturersuppliedcontrolpanels.All ofthePLCs will
beconnectedto thePCSovera datahighwayandwill providemonitoringandlimited controlof
thesystems. - - -

TheCity ofCharlestonor the contractor will be responsiblefor all PLC, Iv[MI, andnetwork
softwareprogramming.
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In general,-all equipmentwill beoperatedinoneormoreofthefollowing controlmodes: -

LocalManual: Theequipmentis manuallyandlocallycontrolledfrom themotorstarter
or acontrolstation.- - - - - -‘

RemoteManual: Theequipmentis controlledmanuallythrough-thePLC basedon -

commandsissuedfrom. aPCSworkstation. - - - - - - -

RemoteAuto: The equipmentis automaticallycontrolledby thePLCbasedonprocess
setpointsissuedfromtheoperatorworkstation. ThePLCwill automaticallyadjust
processequipmentto meet-thesetpoint.- -

An, I&C workshopwill beheldatthebeginningofthedesignphase.-Differenttechnologiesand
controlleveloptionswill beintroduced,andgeneralcontroldescriptionsfor eachprocesswill be
completed. - -

VII. - PROCESSAND HYDRAULIC DESIGN DATA - -

A. PUMPINGEQUIPMENT - -

RawWater(Reservoir)Pumps
Number
RatedCapacity,each

RatedHead,feet
Type
PowerSupply
Motor
Control -

SludgeRecirculationPumps
Number -

RatedCapacity,each,gpm
RatedHead,feet

Type ‘ -

PowerSupply
Motor - -

Control -

- OzoneSidestreamInjectionPumps
Number -

RatedCapacity,each,gpm
RatedHead,feet

4 (onestandby) -‘

2 @ 1.5 mgd, 1. ® 2 mgd, -

1 @ 5 mgd(standby)-
135 -

Verticaldiffusion vane,cantype
-480V,3phase,6OHz- -

2®SOhp,1 ~10Ohp, 1 ©200hp
- Adjustablefrequencydrive ontwo smallest

pumps;otherswill beconstantspeed.-

2
100’
10

- Horizontalendsuctioncentrifugal
480V, 3 phase,60Hz - - -

Y2hp -

Constantspeed

3 tonestandby)
175
25 -
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Type
-PowerSupply
Motor
Control

WashWaterSupplyPump
Number
RatedCapacity,gpin
RatedHead,feet
-Type

- PowerSupply
Motor
Control

HighServicePumps
Number
RatedCapacity,each

WashWaterReturnPumps(optionalbid item)
Number -

RatedCapacity,each,gpm
RatedHead,feet
Type -

PowerSupply
Motor -

- Control

B. HYDRAULIC DESIGN DATA

PlantCapacity
Design,mgd
Minimum, mgd
Average,mgd
Ultimate,mgd

Horizontalcentrifugal
480V, 3 phase,60Hz
2 hp
Constantspeed

1
4060
25
Horizontalcentrifugal
480V, 3 phase,60Hz
40
Constantspeed

4 (onestandby)
2 @ 1.5mgd,1 ® 2 mgd,
1 @ 5 mgd (standby)
200*

2
350
35
Submersible
480V, 3 phase,60Hz
5hp -

- Adjustablefrequencydrive

RatedHead,feet
Type Horizontalcentrifugal
PowerSupply - 480V, 3 phase,60 Hz
Motor 2@-75hp,1@lOOhp,1@2SOhp
Control Adjustablefrequencydrive on two smallest

- - -pumps;otherswill beconstantspeed.
*Evalüatjonofsystemlossesor existingpumpdischarge-headis requiredto verify-rated
headofnewpumps.

5
0.5
2.5
7.5
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PlantIn.fluent (existing)
Number
Diameter,inch
Flow, each,mgd

Design
Ultimate

Velocity, fps
Design

Ultimate
Flowmeter(new)

Number
Size,in

PresedimentationRapidMix
Number
Designcapacity,mgd
Width, ft
Length,ft
Sidewaterdepth,ft
Sidewall depth,ft-
Detentiontime, seconds
Mixer type

Minimum velocity gradientat 32 F, sec~1
Powersupply
Motor

PresedimentationBasin
Number
Designcapacity,mgd
Diameter,ft
Straightsidewall depth,ft

Depthat ceüterofbasin,ft.
Detention time, minutes
Equipmenttype
Power supply
Webtype

SofteningBasins
Number -

Designcapacity,mgd
Diameter,feet

Side water depth, ft

1
S
5.5 -

5.5
8
9
30 -

Vertical shaft,turbineor propeller
500
480V, 3-phase,60hz - -

50 -

1 (convertexistingsofteningbasin)
5 - -

48 - -

13.25 (raisesidewallsfor newplant
gradient)-

23.75
73 (49minutesat 7.5 mgd)
Circularsludgecollector
480V, 3 phase,60hz
Peripheral

2 initial, 1 future
2.5
41
12.5
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Sidewall depth,ft - 13 ‘

Waterdepthatcenter,ft - 14.5
Detentiontime,minutes 60 (minimum) - -

Equipmenttype Upflow solidscontact
Floc~uati~n—z~nedetentiontime, mm. 30 (minimum)
Designsurfaceloadingrate® 2 ft below

watersurfaóe,gpth/sf 1.5
Webtype ‘. - Radiallaunders,v-notch
Designweboverflowrate,gprnlft 20 (maximum)
Mixer -

Power supply 480V. 3 phase,60hz
Motor . 2Ohp -

Speedadjustment - Adjustablefrequencydrive
Sludgecollection -

Powersupply 480V, 3 phase,60 hz
Motor lhp

RecarbonationBasins
Number - - - 2 initial, 1 future
Designcapacity,each,mgd 2.5 -

Diameter,ft 23.5,
Sidewaterdepth,ft 11

Side wall depth,ft 12 - -

Detentiontime,minutes - 20 - -‘

OzoneGenerationSystem -

Typeofgeneration Liquid oxygen
Typeofdissolution , Sidestreaminjection

- Numberof generators ‘ 2 (onestandby)(3 totalultimate)
Designcapacity,each,mgd 5 -

Designozoneproductioncapacity, - -

each,ib/d - 150
Averageozonedose,mg/L 3.5
Designozoneconcentrationat -

- designproductioncapacity,percent - 10
Designozonetransferefficiency,percent 93 -

- Coolingwatersystemtype Openloop

OzoneContactChambers - -

Number - - 2 initial, 1 ftttur~
Designcapacity,each,mgd - 2.5 -

Type - Pipelinereactor
Diameter,inches - 54 -

Length, ft, each 150 -
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Detention time, minutes - - 10

Liquid OxygenStorage -

Number 1
Type - Pressurized,steel,vertical
Designcapacity,gal 3,000
Days storage at avg dose, avg flow 68 -

Vaporizors -

Number 2
Type - Ambient, 12 hour duty

Filters -

Number - 4 initial, 2 future
Sizeof filter bed,ftx ft 14’9” x 14’9”
Waterdepthabovemedia,-ft 5 ft minimum
Capacity,mgd,each 1.25-

Designloadingrate,gpinlsf 4.0
w/ 1 filter outofservice - 5.33

Filter underdrain,type LeopoldorRoberts,HPDE,dual lateral
Valve type Butterfly, electricactuated
Effluent flow metertype Full bodyventuri
Filtermedia,type& depth. - -

Granularactivatedcarbon 48 inches
Sand . 12 inches
Supportgravel 12 inches

Filter to waste -

- Designrate,each,mgd - 1.25
Designduration,minutes 10

Volume per waste cycle, gal 8,680 - - - -

Clearwell .

Number - 2
Capacity, each, gallons - 41,000minimum -

Sidewater depth, feet 10

WashWater Supply - - -

Design waterriserate, in/mm - 30
Design bed expansion, percent - 50
Design flow, mgd(gpmlsf) - 6.3 (18.7)
Design wash duration, minutes 10
Volumeper wash,gallons 40,600 - - -

Flow meter type - - - Full body venturi
Rate control valve type Butterflyvalve,electricactuated
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BackwashAir
Numberofblowers 2
Design flow rate, each, scfnilsf - 5
Air flow rate, scfm - 1085

WashWaterRecoveryBasin(optionalbid item)
Number ‘ - - - - 1 -

Capacity, gallons - - - lQO,000

Residuals Storage Lagoons --

Averagesolidsproduction,dry lbs - -

per mgd - 3,400 - -

Avg solids concentration, percent
Lagooninfluent - 4
Dewatered.in lagoon 18 - - -.

- Storagevolumerequired,annual;ef -

at 2.5mEdaveraEeflow 332,000
at-Smgd designflow 664,000

C. CREI’4ICAL FEED - -

The average-andmaximumdosagesarebasedon the currentaverageandmaximumdosagesfor
thosechemicalscurrentlyusedat theplant. Ne* chemicalfeedsystemswill bedesigned~‘forthe
maximumexpecteddoseat thedesignflow capacityofthefacility. Newchemicalstorage
facilitieswill bedesignedto provideaminimumof 30 daysstorageat averagedosearid average
flow capacityfor all chemicalsexceptlime. The storagevolumefor lime and.carbondioxideis
basedonprovidingapproximately14daysofstorage.

l.Lime
Form - - Quicklime,-90%pure
Density,lb/cf 60 - -

A~3plicatioñpoints - - Softeningbasins
Avg dose,mg/i -

as90%CaO 165 -

- asCaCO3 - - - 266
Averagefeedrate,ibid as90% CaO -

at avgflow, avgdose , 3,440
Max dose,mg/i as90%çaO - - 212
Max feedrate, Ib/d as90% CaO at

max flow, maxdose- - 8,840
Storage ‘

- - Numberof silos - 1
-~ Capacity,tons- 24 -

- Daysstorageat avgflow, avgdose 14
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Feeder/slakers - -

Number 2 (oneexisting) -

Type Gravimetricfeeder,pastetypeslaker
- Capacity,each,lb/br 200

2. Aluminum Sulfate(Alum) - .

Form 8 percentAI2SO4
Density,lb/gal - - 11.1(5.34 lb alumulgalsolti) .

Applicationpoints Presedimentationbasin(alternative—

- - flow splitter),andsofteningbasins
Avg totaldose,mg/I asAI2SO4 33 -

Avg total feedrate,gallhrsolutionat
avgflow, avgdose 5.4 -

Max totaldose,mg/i asA12S04 - 55
Max totalfeedrate,gal/br solutionat -

maxflow, maxdose - 17.9 - - -

Storage - - -

Number 1
Type - - Fiberglass,bulktank -

Capacity, each, gallons 4,400 - -

Daysstorageat avgdose,avgflow 34
Transferpumps -

Number - 2 -

Type Magnetic drivecentrifugal
Capacity,ea,gpni. - 10

Motor Constantspeed,1/4 hp
Time to fill day tank,minutes 10

Day tank
Number - 2
Type - Fiberglass
Capacity, ea, gallons - 100

Metering pumps - -

- Number 4 (one standby)
Type Peristaltic -

Capacity,ea,gpd - - 129 (presedimentationbasin)
- 150 (eachsofteningbasin)

3: SodiumHypdchlor’ite - -

Form Liquid, 12.5% - -

Density,lb/gal 10 (1.04lb Cl2 pergallonsolution)
Application points - - Flow splitter (optional)and

- reservoirinfluent

Black & Veatcli Corporation - - - Page20
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Water Treatment -

Avg dose, mg/I asCl2 - - 3
Average feed rate, gal/hr of solution

at avg dose, avg flow 2.5
Maxdose, mg/L as Cl2 10 -

Maxiuiuurfeed-rate;gal/hrofsolution -

at maxdose,maxflOw 16.7 - - -

Storage
Number I
Type Fiberglass,bulk (full trti.ck load)
Capacity,each,gal 4,400

Days storageat avgdose,avgflow 73
Transferpumps - -

Number - 2 -

Type Magnetic drive centrifugal
Capacity,ea,gpm 10 -

Motor Constantspeed
Time to fill day tank,minutes 10 -

Daytank - -

- Number - 2 -

Type - Fiberglass
Capacity,ea, gallons 100

Metering-pumps - -

Number - - 2 .

Type Peristaltic
- Capacity, ea, gph 17

4. CarbonDioxide -

: Type 100%, compressed gas
Application point Recarbonation basins

Avg dose, mg/I as CO2 - 37
A\rerage feed rate, ib/d at

avg dose, avg flow - 771-
Max dose, mg/L as CO2 157 -

Maximum feed rate, ib/d. at
max dose, maxflow 6,547

Storage
Number 1 (existing) -

Type - Insulated,refrigerated,steel,bulk
Cápacity,lb - 12,000 -

Daysstorageatavgdose,avgflow 15 -

Black& VeatchCorporation - Page21
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Feeders

DESIGN MEMORANDUM -

Number

Type

Capacity,ea,ib/d

5. CalciuniThiosulfate
Type - -

Density,lb/gal

Applicationpoints-
Avg dose,mg/iasCaS2O3
Averagefeedrate,gphat

avgdose,avgflow
Max dose,mg/L asCaS2O3
Maxfeedrate,gphat

max dose,max flow
Storage

Number
Type
Capacity,each,gallons
Daysstorageat avgdose,avgflow

MeteringPumps
Number
Type
Capacity,ea,gph -

.3 (one s~tandby)- - -

- Manualrotameter;electricthrottling
valvew/ massflowmeter -

3,500 • -

Liquid, 24 percent soiution -

10.38 (2.5 lb CaS2O3per gallon -

solution) -

Ozone contact chambereffluent
0.16

0.05
0.48

0.33

1
Drum
55
42

3 (onestandby)
Peristaltic
0.17

6. Polyphosphate - -

-Type - - -

Applicationpoint
Avg dose,mg/i as100%hexametaph.
Averagefeedrate,gal/hr assolution

at avgdose,avgflow
Maxdose,mg/L as 100%hexametaph.
Maximumfeedrate,gal/hrassolution

atmaxdose,max flow
Storage - -

Number -

Type.
Capacity,each,gallons
Daysstorage at avg dose, avg flow

Liquid,hexametaphosphate,10.7%
Filter influentheader
1.5

1.3

5

8.7

1
Fiberglass,bulk
4,800(full truckdelivery)
154

Black & VeatchCorporation
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Water Treatment -

Transferpumps -

Number 2
Type - Magnetic drive centrifugal
Capacity,ea,gpm 10
Motor • - - Constantspeed,1/4hp - -

Time to fill daytank,minutes - 7 - - -•

Day tank -

Number 2
Type - Fiberglass
Capacity,ea,gallons 70

Meteringpumps
Number 2 (onestandby)
Type - - Peristaltic
Capacity,ea,gph 8.7

7. SodiumHydroxide -

Type - Liquid, 25%solution
- Density, lb/gallon 10.62 (2.66 lb NaOH/galsolution)

Application point High service pump discharge
Avg dose, mg/i as 100% NaOH 2
Average feed rate, gph at

avgdose,avgflow 0.65
Maxdose,mg/L as 100%NaOH 5
Maximumfeedrate,gphat~

maxdose,maxflow - 3.3
Storage - -

Number 2
Type Lined steel, totes

- Capacity, each, gallons 330
Days storage at avg dose, avgflow 42

Meteringpumps
Number 2 (onestandby)
Type - Peristaltic
Capacity,ea,gph - 4

8. Ammonia - - -

Form • Anhydrous,100%
Applicationpoint - Reservoirinfluent
Avg dose,ing/l as100%NH3 0.8 -

Averagefeedrate,lb/d at
avgdose,avgflow - 17

Maxdose,mg/L as 100%NH3 1.1
Maximumfeedrate,Ibid at -

maxdose,max flow 46
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Water Treatment

Storage
Number 4

Type Pressurizedcylinders
Capacity,each,lbs - - 150
Daysstorageat avgdose,avgflow 35 -

Feeders • -

Number 2
Type - - Direct gas,cylindermounted
Capacity,ea,ib/d 50

9. -Fluoride -

Form - 23%H2SiF6(17.4%F)
Density, lb/gallon 10.0(1.83 lb F/gallonsolution)
Applicationpoint - Clearwelleffluent
Avg dose,mg/i asF 0.9
Averagefeedrate,gph at

avgdose,avgflow 0.4
Max dose, mg/L asF 1.1
Maximumfeedrate,gph at

maxdose,maxflow 1.0
Storage -•

Number 1 •

Type . Tote
Capacity,gallons - 330
Daysstorageat avgdose,avgflow. 32

Meteringpumps
Number 2 (onestandby)
Type Peristaltic

- Capacity,ea,gph 1.0

10. CorrosionInhibitor
Form - Solution;AquaMag
Density,lb/gallon 3.9lb chemicalpergallonof solution

Application point - High servicepumpdischarge
Avg dose,mg/i as100% chemical 0.9
Average feed rate, gphat -

avg dose, avg flow - 0.2
Maxdose,nig/L - - 1.1

Maximumfeedrate,gphat -

maxdose,max flow 0.49
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Water Treatment

Storage -

Number 3
- Type - Drum

Capacity, each,gallons 55
— Days storage at avg dose, avg flow 34

- Meteringpumps
- Number 2 (onestandby)

Type . •Peristaltic-

Capacity, ea,gph 0.5

Black & VeatchCorporation Page25
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City of Charleston,IL B&VProject 49807.100
WTPUpgrade/Replacement Project . B&V File E-1
FacilitiesInspection - - - - February 22, 2001

RevisedFebruay23, 2001
- - - - - RevisedFebruaiy27, 2001

Purpose -

Black& VeatchengineersJudyWingerandStephanieKelemetcinspectedtheexisting
watertreatmentplant andrawwaterintakepumpingstationonFebruary6,2001. The
inspectionwas conductedto assessthecurrentconditionsofthefacility and.evaluatethe
feasibility of incorporatingtheminto theimprovementsproposedfor theplant. The
findingsandrecommendationsfrom this inspectionarepresentedbelow. -

Electrical Distribution -

Thewatertreatmentplant (WTP) powerdistributionsystemconsistsof asingleincoming
overheadline from AmerenC]PS.Threesinglephasepole-mountedtransformersstep-
downthedeliveryvoltageto 480V. Thepoleis locatedin theaccessdrive areafor the
ChemicalFeedBuilding makingit difficult for deliverytrucksto maneuver.A service
disconnectswitchandmeterenclosurearepanelmountedadjacentto thetransformers.
The disconnectandmeterappearto havebeenin usefor sometime. The enclosuresshow
signsofrustbut arein fair condition. Thetransformersappearfairly nowandwell
maintained.The WTP staff indicatethatpersistently-highvoltageis theonly powerquality
problemthattheyhaveexperiencedontheline side. The.WTP-is at theendofthe
AmerenCIPSdistributionsystem,andtheelectricutility hashadto boostthedelivery
voltageto maintaintheirsystem. Voltagemeasurementsat individualmotorsare
consistently504-510 V. Continuouslyhighvoltagecanreducetheoverallefficiencyofthe
motorsandshortentheirservicelife. AmerenCIPSalsoprovidesasecondelectricservice
feedto theAerationBuildingneartherawwaterintake. -

TheWTPhasanon site engine-generatorthatprovidesemergencybackuppower. The
generatoris ratedat 480V, 600kW. The generatoris cycledonceeachmonthandloaded
approximatelytwice eachyear. A lackofsubstantialrecentpoweroutageshasprecluded
theneedto operatethegeneratoras abackup.WTPpersonnelhaveobservedduring
regularmaintenanceservicethattheengine-generatorappearsto be oversizedfor the
presentdistributionsystem. Thegeneratorisnotfully loadedwhenexercised.

Themainpowerdistributionpanelis amotorcontrolcenter(MCC) locatedin the
ElectricalRoomin the-basementoftheFilterBuilding. The engine-generatorandseveral
controlpanelsarealsolocatedin theroom. TheMCC isvintagemid-l980’s andis in
goodcondition. TheMCChasamain-mainconfigurationwith kirk-key interlocks. The
engine-generatoris notequippedwith anautomatictransferswitchand,thus,powermust
bemanuallytransferredin theeventofanoutage. Engine-generatorcontrols,lighting
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panelboards,andvariousmotor starters arepartoftheMCC lineup. Mechanical metering
is available on the engine-generator line. However, there areno mechanical or solid-state
metering options on theincomingutility main. The Electrical Roomis equipped with a
monorail and hoist for equipmenthan.diin.g. -

The Filter BuildingMCC providespowerto asecondMCC locatedin theRapid Mix/Lime
Building. This MCCis in poor condition dueto its age andproximity to nearby lime feed
equipment.TheMCCis locatedon thesouthinteriorwail of the buildingwith
approximately3 feetofworkingspacebetweentheMCC andthelime feedequipment.
Lime dustandequipmentwash-downhaveattributedto cabinetandcomponentcorrosion.
ThelackofadequateworkingspacearoundtheMCCrepresentsapotentiallyhazardous
situation. - -

Panelboardsanddry-typetranaformersarelocatedin eachMCCforvariDns-12O~\9oads,
including lighting andinstrumentation.WTP personnelindicatedthat theexistingcircuit
schedulesneedre-evaluationandupdating. it is difficult to isolatecircuitsfor equipment
maintenancedueto panelschedulemisinformation. -

Raw Water- Pumping Station -

TheRawWaterPumpingStationis locatednearthe Lake Charleston raw water intake. - -

Thebuilding is in fair to-poorcondition. The-building’splywoodceiling is rotting and
delaminating,andfloor drainageandventilationareverypoor. The two rawwaterpumps
appearto beat least30 yearsold. The largestraw waterpumphasbeentotally overhauled
within thepast10 years. Only themotor for thesmallerpumphasbeenoverhauledwithin
thistimeperiod. Bothpumpsareconstantspeedunits. The WTP musttypicallybeshut
downseveraltimeseachday,wheneverthetreatedwaterdemandsare-lessthanthe --

capacityofthesmallestrawwaterpump,to preventoverflowingofthetreatedwater
reservoir. ThispracticeofintermittentWTP operationresultsin poorfilter performance.

The rawwaterpumpsarepoweredfrom theFilterBuildingMCC. The electrical
equipmentin thepumpingstationis in extremelypoorcondition. Thereis standingwater
in thebuilding asaresultofleaking/sprayingpumps. Themotor startersarOinaccessible
from asafetyaspect.If maintenanceis required,personnelmuststandbetweenthepumps
andin thewater. Thepumpmotorsoverheatandcut-outin thesummerdueto poor
ventilation. - - -
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Therawwaterintakestructureis located in a corner of the lake that hascaused deep
depositsofsilt to form aroundthestructure. Consequently,oiily thehighestoftheintake
screensareusable.The ability to deliverhighqualityrawwaterto theWTP is diminished
by thelocationoftheintake,theshallowdepthofwateraroundthe-intake,andtheinability
to drawwaterfrom thelowerintakescreens. -

Consideringtheageandthelack ofvariablespeedcapabilityfor theexistingrawwater -

pumps,theconditionofthebuilding, andthelocationandlimitationsoftheexistingintake,
theexistingintakefacilities shouldbeabandonedandanewintakeandraw waterpumping
stationshouldbeconstructedor theCity shoulddredgearoundthe existingintakeand
constructanewrawwaterpumpstation.-

Rapid Mix/Lime Building - - -

Theplant’s influentpipingenterstherapidmixchamberin thelowerlevelof thisbuilding.
Insufficientspacefor straightpiperunson eithersideof theexistingrawwaterflow meter-

probablyresultsin inaccurateflow measurements.Thedistributionof flow fromtherapid
mix chamberto thesofteningbasinsisdeterminedbyhydraulicfriction andfitting losses
in thepiping. Thereisno positivemeansfor measuringtheflow to eachbasin,or for
producingauniformdistributionoftheflow to thethreebasins. The situationresultsin
non-uniformhydraulicloadingofthesofteningbasinsanddiminishedoverallbasin
performance. - - - - - - - - - - -

TheWTPhasasingle limefeedsystemwith no spareorredundantautomaticfeed -

equipmenton line. Whenequipmentproblemsinevitablyoccur,theplantstaffmustfeed
lime manuallyfrombags.The existing,lime feedequipmentappearsto bein generally
goodcondition-. - - - - -

ThepoorandpotentiallyhazardousconditionoftheMCC locatedin theRapidMix/Lime
Building waspreviouslydescribed.Severalcontrolpanelsanddrivesassociatedwith the
lime equipmentare-locatedalongtheinteriorsouth-wall, ~hesepanelsareinbutter -

conditionthantheMCC. Thealum feedpumpandboosterpump andpiping locatedin the
basementoftheRapidMix/Lime Building arein poorconditionandcorroded.The alum
feedsystemhasno standbypump. The basementareaisverydampandpoorlyventilated.

The superstructureoftheRapidMix/Lime Building hassignificantcrackingin the
masonrywalls andlargecracksin theconcreteoperatinglevel floor slab. -
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Softening Basins -

TheplanthasthreeIDI Accelatortypebasinsfor lime softening.Thetwo originalbasins
- areapproximately28 feetin diameter;thethirdbasin,-addedunderasubsequentplantS

expansion,is48 feet in diameter.Thebasinsarenotcoveredand,consequently,collect
fallenleavesandotherwindblowndebristhattendsto plugthesludgepiping. The
concretebasinsa±ein generallygoodcondition,with somecrackingandspallingaround -

thetopperimeter. Thesouthern-mostbasin,ispartially exposed-.abovegradeandexhibits
crackingandcalcificationin theexposedwall, indicatingpotentialleakage.Somecracking
andleakagearealsoapparentin thebasinwalls exposedin thegallerybelowthelime

building. Thóbasinequipmentitself appearsto bein goodconditionwith minorcorrosion
in. isolatedlocations. Plantstaffindicatethatthegearboxeshavehadto bereplacedseveral
times. Eachbasindriveunit hasamotorandmotor starterlocatedon thebasinwalkway.
Themotorsandstartersappearto bein goodcondition. Conduitto theequipmentis
paintedgalvanizedsteeL Eachbasinhasa temporarysubmersibledd-icingsystem.

Electrical cordsto theprobesarestrungalongthebasinwalkways. Thebasinsarelit by a
roadwaylight anda singlebasinmpuntedpole light.

Thebasinresidualpiping andvalving is locatedin thebasementofthelimebuilding. The
valvesareequippedwith timerssetto blow downresidual approximately10 minutesper

hour per basin. - -- -

RecarbonationBasin - - -

The existingrecarboriationbasinis locatedwestofthesofteningbasins,belowtheloading
dock area. Dueto thepiping configurationleadinginto andoutof therecarbonationbasin,
it appearsthatsomeshort-circuitingmaybeoccurring. In addition,thebasinis too small
to provideadequatereactiontime. It is likely thatcalciumcarbonatefromthesoftening
processisenteringthe-filters andappearingasturbidity in theeffluentsamples.Thewater

- surfaceelevationofthis’ basinis roughly4 inchesbelowtheoverflowelevation.

Filter Building - - - - -

The Laboratory(Lab) is locatedin the west end of the Filter Building, on themainlevel.
The east wall of the Lab has windowslooking out onto the filters. Along thiswall is also a

row of chart recorders for the clearwell levelandfilter turbidities,selectorswitchcontrol
for thehigh service pumps andthe chlorine feeders. The Lab has a desk with two -
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computerworkstationsfor data entry. Limitedopencounterspaceandwork spaceis -

availablefor thelabstaffto performtheirduties. -

Therearetwo BtEFilter Consoleslocated~in theFilter Gallery. Eachconsoleprovides
manualandtimedcontrolfor two filters. Theconsoleshaveselectorswitches-and -

indicatinglights. Plantstaffin.dicatethatreplacementpartsfor thefilter controlsare
difficult to obtain,dueto theageoftheequipment.Thereis an.analyzertransmitterateach
consoleto providelocalindicationoffilter turbidity. Dueto theqonfigurationof the
parallelfllter~iiifluentpiping,thetwo-westernfilters tendto-getwaterdirectlyfrom the
largeclarifier, andthetwo easternfilters tendto getwaterdirectlyfromthetwo smaller
clariflers.- The turbiditiesfor thetwo westernfilters tendtobehigherthanfor thetwo
easternfilters, indicatingunevenloadingoftheclariflers. -

Thefour filters areequippedwith approximately18 inchesofgranularactivatedcarbon
(GAC) over approxin~ately12 inchesofsand. The filter mediais supportedoverthe -

underdraincollectionsystemby gravel supportmedia. Backwashwateris suppliedby a.
pumplocatedin. thePipeGallery, whichdraws suctionfrom thetreatedwaterstorage
reservoir. The filters arealsoequippedfor surfacewash. Thesurfacewashpumptakes
suctionfrom thehighservicepumpdischarge.The filter boxesarerelativelyshallow,
making it difficult to- adequatelyexpandthemediaduringbackwashto-provideeffective
cleaningwithoutwashingmediaoutinto thewashwatertroughs.The filters aregenerally
backwashedat arateof2100 gpm(approximately11 gpm/sf)for 15 to 20 minutes.
Increasingthedepthofthefilter bedsto improveperformancewouldrequireraisingthe
elevationofthefilters andall treatmentprocessesupstream. - -

The ammoniafeedroomis locatedeastoftheFilter Gallery, on theupperlevel. Thereis a
gasdetectoroutsideof theroom: however,it islocatedaboveeyelevel. -Theweightscale
for theammoniatankshasamechanicalreadOutonly. Motor-startersandotherelectrical
equipmentin theroomarerustedandin poorcondition. TherearenotanyHVAC alarms
associatedwith thegasdetector. - - - - - -

Acrossthehail fromtheAmmoniaFeedRoomisa samplecloset.Thereareseveral -

- analyzersin this rOom,includingFinishedWaterChlorineandFinishedWaterTurbidity.
They provide local indication and most of the units are in. fair condition.
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TheHigh ServicePumps(HSP)arelocatedbetweentheFilter BuildingElectricalRoom
andthePipeGalleryon thelowerlevel. Two ofthethreepumpsareconstantspeed.The
third, andlargestpumpat250hp, hasanadjustablefrequencydrive. Thedriveis located
on the eastwall ofthepumproom. The drive andmotor arein goodconditionalthough
thereis little workingroomaround.thedriveandit is notin aneasilyaccessiblearea. The
washwaterpump,alsoconstantspeed,is-located-adjacentto thehighservicepumps.The
filter surfacewashpumpis situateddirectlyon thefloor, adjacentto thesouthwall ofthe
highservicepumparea.Theplantstaffhasindicatedthat thesmallhigh servicepumpis
toosmallto meetsystemdemandsandkeeptheelevatedtankfull and,so,is rarelyused.
Thesuctioninlets for all ofthesepumpsarelocatedseveralfeetabovethebottomofthe
treatedwaterreservoir,causingprimingproblemsif thepumpsarestoppedandthe -

reservoirlevelis low. Plantstaffindicatethatthepumpsrequireahigh level of -

maintenance. - - - -

Theplantcompressedair systemis locatedin thePipeGallerynearthehighservice- -

pumps. Nosoundattenuationmaterialor-acousticenclosureshavebeenprovided;
consequently,noiselevelsin the-PipeGalleryareveryhigh. -

The filter valveshavepneumaticactuators,andareamix of butterflyandgatevalves.
Plantstaffhaveexperiencedproblemswith pluggingoftheair supplylinesto the,valve
actuators.Eachfilter hasapressureanalyzerandturbidimeterwith transmittersmounted
on thefilter walls. Thefilter piping is in generallygoodconditionandexhibitslittle
corrosion,with theexceptionofseveralvalvesandsomeof thefilter-to-wastepiping. The
filter effluentvalve actuatorson severalfilters appearedto be leaking.- Adequatestraight
pipelengthisnotavailableon eithersideofthefilter effluent flow meter,likely resulting
in inaccuratereadings. - -

Hydrofluosilic Acid andPhosphatefeedpumps-and drumsarelocatedon thenorthwall of
thePipeGallerywithin afew feetofthefilter piping. Nocontainmentcurbsareavailable
for eithersystem,andemergencyshowersandeyewashstationsarenotreadilyaccessible
from thefeedequipment.Bothsystemshaveelectricweightscalesanddigital readouts.

A boiler is locatedin an.openareain thebasementto thewestofthePipeGallery. The
boilerelectricalcomponentsappearin goodcondition. However,to meetcurrentbuilding
coderequirements,theboilershouldbe locatedin a separateroomwith adequate-

combustionair. -, - - -
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Chemical FeedBuilding - -

TheChemicalFeedBuilding is locatedsouth of the Filter BuildingandSofteningBasins, -

andhousesthesodiumchloritestorageandfeedroom,thechlorinedioxidefeedroom,and
chlorinefeedandstorageroom. Thesuperstructureis in generallygoodshapewith some
minor crackingapparentin themasonry.Ventilationin thisbuildingwill notmeetcurrent
building coderequirements.- Emergency shower andeyewashstationsarenotreadily
accessiblefrom thechemicalareas. - -

TheSodiumChloriteRoomis self-contained.The drumscalehasdial indicationandis
notautomated.The ChlorineRoomis locatedatthewestendofthebuilding. Thereis a
gasdetectorlocatedat theexteriordoorbutthereareno alarmlights andhorns. The
chlorinetankweightscaleshavelocal indicationonly. EVAC in theroomis m-ininial and
consistsofa ceilingfan, exhaustfan,andelectricheater. TheChlorineDioxideRoomis
locatedbetweentheSodiumChloriteRoomandtheChlorineRoom,andis directly Opento
theChlorineRoomviaseveralmissingmasonryblocksin thedividing wall. The Chlorine
Roomis equippedwith adavit crane;however,theroomisvery small andmaneuvering
chemicilcontainerswith thecraneis difficult. -

Th~carbondioxide storaget~nkand-evaporatoratelocated~adjacentto theChemicalFeed
Building. Theequipmentappearsto bein goodconditionalthoughit isunknownat this
pointwhetherornotit canbe-automated.Thebottomofthestoragetankandsomeofthe-

pipingwerecoveredwith acoatingofice. - -- - -

Lagoon Pump Stations - -

The pump station for thesurgelagoon,whichreceiveswastefilter backwashwaterand
residualsblowdownfromthebasins,is locatedonthewestsideofthesurgelagoon. The
pumpstationis equippedwith two submersiblepumps.The vault structureis crackingand
theroofslabshowsseverespalling. The electricalpanelsaremountedoutsideabovethe
vault andarecorroded. - - -

The surgelagoonpumpstation pumps the residuals to the lime storage lagoons. -The
decant from these lagoons flows to a pump station located-in a vault south of the eastern-
most lime lagoon, from which it ispumpedoff site to the.wastewatertreatmentplant. The
vault structureappearsto bein generally good condition. The electrical panelsmounted
above thevault showminorcorrosion. - -
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General
Theplanthasatelephone/pagingsystemthatappears.tobe in good operating condition.
Lighting is lessthanadequatein someareasoftheplantbutfor themostpartis acceptable.
If theseareasoftheexistingbuilding areincorporatedinto thefinal plan,it wouldbe
appropriateto replacethefixtureswith newermoreefficiehtmodels. Conduitis rigid
galvanizedsteel. It is routedbothexposedandconcealed.No accuraterecordsexistof
concealedconduitlocations. Thereareno majorconcernsover corrosion. -

Theplanthasafreightelevatorlocatedin thenortheastcorneroftheFilterBuilding, -

adjacentto theloadingdock. Theloadingdockelevationis too low to facilitateunloading
of delivery trucks;no docklevelingequipmentis available. In general,limited, facilities
are available to assist plant staff in handling equipment throughout the plant.

Recommendations -

It is recommendedthatthepowerdistributionsystem receive attention during the plant
upgrade/replacement.Preliminaryalternativesindicateadrivewayfor chemicaldelivery
in the location of the existing utility transformers.Theservice should be rerouted to
accommodate traffic. B&Vwill coordinatewith AmerenCIPSto determinethebest
location andalleviate to power quality problem.

Thefollowing paragraphsdiscussmodificationsthatshouldbemadeto theexisting
facilities if theyareto be incorporated into the final plans for the expanded plant.

TheFilter BuildingMCC is in goodconditionandis expectedto remainin service.
Automatictransferbetweentheutility andengine-generatorwouldrequireextensive- -

modificationsto theexistingcontrolsandline-up. It is recommendedthatmanual -- - -

switchovercapabilitiesbemaintained.An automaticswitchovercanbe incorporatedupon
futurereplacementoftheMCC. - - - - - -

If the existing ifiters are maintained,thewashwatertroughelevationshouldberaisedto
allow for bettermediaexpansionduringbackwash.Changingfilter valve actuators to
electric operation ratherthanpneumatic should be considered.. The ifiter control consoles
sbouldbe replaced with equipment that allows for a higherlevel of remote monitoring -and -

control. Raising the troughelevations maynot be pracztical due to hydraulic profile
limitationsupstream. -
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- - The Laboratory should be increased in size to provide more open counter and workspace
- for lab staff. This could be accomplished by expandingtheroominto theopenspace

directly west of the Filter Building or, if the existing filters arenot maintained,by
constructingadditional lab space over the. west filter bay.

The Lime Building MCCshould be demolished andreplaced with an outdoor, protected
aislelineup. This will reduce the number of hazardsandimprove personnel safety. The
existingarrangementdoesnotmeetNationalElectricCode(NEC)requirements.It is also
recommendedthattheelectricalequipmentin thebasementbereplacedwith NEMA 4x
ratedenclosures.Thiswiil extendthelife oftheunits. .An additionallime feeder/slaker
andalummeteringpumpshouldbeprovidedfor reliability. -

Basindrive equipmentdoesnotneedreplacement.Thebasinsshouldbeenclosed.to
preventcollectionofwindblowndebrisandfor improvedsecurity. Thebasinresiduals
pipingshouldbereplacedwith largerdiameterpiping, equippedwith automaticflushing
capability,to minimizepluggingproblems. A positivemeansof splittingflow betweenthe
basins,eitherby theuseofweirs orthrottling-valveswith flow metering,shouldbe
providedto optimizebasinperformance. - -

Additionalrecarbonationbasincapacityshouldbeprovidedto optimizestabilizationofthe
waterprior to filtration. Baffling should.beprovidedin therecarbonationbasinto
minimize thepotentialfor shortcircuiting. - -

- It isrecommendedthatupgradesbemadeto theChemicalFeedBuilding to meetcode
requirementsin regardsto personnelsafety,includingventilationrequirements,emergency
showerandeyewashstation,andaccessibility.The-eleptricalequipmentappearsto bein
goodcondition. However,thereisaneedto providefurthergasdetectionandalarm
lights/horns. - - - -

Proposedmodificationsto theHigh ServicePumpsincludeinstallationofadditional -

adjustablefrequencydrivesto assistin adjustingplantoutputto betterfollow system
demands.Spacein aconditionedroomisat apremium. A locationin theElectricalRoom
will bepreliminarily ear-marked.The constantspeedmotorsarenotinverterdutyrated. It
is recommendedthatthoseto bedrivenby AFDs bereplaced. -
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City of Charleston,IL - - - - B&V Project 49807.100 -

YIP Upgrade/Replacement Project B&VFile E-l
Tacilities..Inspection - -- - - - - - - February22, 2001

-. - - - - - - - - RevisedFebruary23 2001
- - - RevisedFebrziaiy27, 2001

All equipmentin the RawWater PumpStationneedsreplacement.Initial evaluation
indicatesthatAFDs for eachpumpmaybebeneficialiii eliminatingtheneedto-shutthe -

plantdownwhendemandfor treatedwateris less thantherawwaterpumpcapacity. The
drivescannotbelocatedin theexistingpumpstation. Anewbuildingwill needto be
providedor theycouldpotentiallybe locatedin theAerationBuilding. Onedrawbackto
thisoptionis modificationthatwouldbenecessaryto theexistingbuildingHVAC -

equipmentto accommodatethe additionalheatload. - -

Automationis severelylackingat theWTP. Monitoring andcontrollingfunctions -

currentlyavailableto thestaffareverylimitedandoutdated.It is recommendedthata
plantcontrolsystem,whichincludesprogrammablelogic controllers(PLC),human-
machineinterfaces.~HN’fl),andSCADA, beprovided. Thereareseverallevelsof
automationandthesearebestaddressedoncethetreatmentprocesshasbeendetermined.
As ageneralrule, all newequipmentandinstrumentationwill beprovidedwith automatic
controlandmonitoringfunctions. Existing instrumentationthathasdigitallanalogoutput
-capabilitieswill beinterfacedwith theplantcontrolsystem..Remainingequipment,
includingthefilter consoles,motor starters,andfeedpumps,will beevaluated.in respectto
theautomationphilosophyandrnodifledlupgradedappropriately.

A final itemis theinclusionoftheCity’ a 1-MGwatertowerinto the’plantcontrolsystem.
Thetoweris locatedapproximately2 ‘-/~miles fromtheplant. It ispossibleto integratethe
tower’scontrolsandmonitoringinstrumentationto theplant controlsystem. A
preliminaryevaluationsuggeststhatradiois themostlikely option for communication
between the two sites. - -

As- apparent by thelevelofmôdiilcationsrequiredto upgradetheexisting facility to meet
theCity’s needsandcomplywith coderequirements,it maybemorepracticaland
potentiallymoreeconomicalto constructall newfacilities. A newfacility wouldalso
simplify maintainingthe plant in. operation throughout the construction.period,reducing
the overall construction schedule andassociatedcost. -



Charleston,Illinois DESIGN MEMORANDUM

WaterTreatment - Opinion of Probable Construction Cost

• - ~. Theopinionofprobableconstructioncostsfor theimprovements to the CharlestonWater Treatment Plant
-is ~onsistent.with.thelevel of engineering of theDesign-MemorandumThecostsareestimatedfrom the
conceptualdesigns available at this time. Accuracyofestimatesshouldnotbeassumedto bebasedon
fmal4esignfeatures.Costs Were derived basedon the information presented in the t)esign

• Memorandum.ThesecostsincludetheconstructiQnoftwo 2.5 thgdtreatmenttrainswithin a pre- -

engineeredOperationsbuilding,theconversionoftheexisting48-footdiametersofteningbasinfor -useas
a presedimentatiori-basin. Thetreatmenttrainsin theoperationsbuildingconsistofaflow splitter, two

- softeningbanns,two recarbonationbasins,ozonegenerationequipment,four dualmedia/deepb~dfilters,
highservice.~umps,washwatersupplyandequipment,sludgepumps,chemicalfeedsystems,electrical
equipment,instrumentationandcontrolequipment,andchemicalfeedsystems.Coatsfor an,UV

disinfectionsystem,lagoonmodifications,washwaterrecoverybasins,andanewscrapermechanismfor
thepresediznentationbasin.havebeenincludedasoptionalcosts. A discussionofthec-ostestimateis -

presentedbelow. - - - - - - -

GeneralRequirements.Itemsincludedwithin generalrequirementsaremobilization, supervision,
equipmentrental,temporaryfacilities, andtemporaryutilities neededduringconstruction.Theseitems
cann.atbe determinedat this stageandhavebeen-roughly estimatedto be approximately7 percentofthe
total costofconstruction.

Sitewórk and Yard Piping. .Approximate quantities fOr site work andyardpipingweredevelopedbased
on the conceptual undeistsnding of piping systems based on this design. memorandum. Unit costs were
derivedfrom the RSMeans.Building andConstruction Cost Data, 58t1~AnnualEdition,andfrom similar
projectsdesigned andconstructedby Black &Veatch. Quantities areconceptualestimates.

ProcessEq-uipment(includesPiping,Pumps,ChemicalFeedSystems.ElectricalSystems. - - -

InstrumentationandControls,andnecessax:vappurtenances).Equipmentcostswereobtainedfrom
manufacturerswherepossible-basedon theprocessdesigndevelopedin theDesignMemorandum. If

- budgetcost~werenotavailablefrom the manufacturer, equipment costsweredevelopedbasedon simitar
projectsdesignedandconstructedby BlaCk & Veatchaswell asRSMeansElectricalCostData,23~~
AnnualEditiba. Electrical-andInstrumentationcOstswerebasedon.projects of similar Sizeand -

comp-lexity~adjustedto reflectexpectedelectricianlaborratesin CentralIllinois basedon input from
variouscontractorsandpr.edictedbasedon aelectricalsystemconsistingofsimplified,controls,-wiring
andequipmentarrangement.Costsarenot based-on full detailedspecificationsofactualequipmentthat
wilt befurnished,rathermanufacturersplanninglevelofbudgetestimates. - - - - -

OperationsBuilding. Costsfor theconstructionofanewoperationsbuildingwerederivedfromthe
RSMeasBuilding EndConstructionCostData,

58
th AnnualEdition, andfrom projectssimilarly designed

and~oiis~ructedbyBlack &-Veatch.- Cost is basedon a oonceptual,floor plan andtheexpectationthat
duringfinaidesignamoreefficient,compact,layoutwill beaccomplishedrequiringan enclosedareaof
approximately 21,000squarefeetunderroof.

Contingencies. A contingency has beenaddedto the total probable constructioncosttoaccount for items
whichtilay havebeeninadvertentlyoverlooked,underestimated,or seenasnegligible. This contingency
alsoallows for anyunforeseenchangesthat may arise during thedetaileddesignofthewatertreatment
plant improvements. -

Black & VeatchCorporation - - Page1
Project49807
April 24, 2001



CHARLESTON, ILLINOIS
WATER TREATMENT PLANT IMPROVEMENTS

- DESIGN MEMORANDUM LEVEL
OPINION OF PROBABLE CONSTRUCTION COST

APRIL 24,2001

SUMMARY OF COSTS - -

- - GENERAL REQUIREMENTS
SITEWORK
YARD PIPING -

RAW WATER PUMP STATION
- RAPID MIX CHAMBER

PRESEDIMENTATION BASIN
FLOW SPLITTER -

SOFTENING BASINS
SLUDGE PUMPING
RECARBONATION BASINS
OZONE GENERATION EQUIPMENT
DUAL MEDIA/DEEP BED GAG FILTERS
HIGH SERVICE PUMPS
CHEMICAL -FEED SYSTEMS

LIME FEED
ALUM
SODIUM HYPOCHLORtTE
CARBON DIOXIDE FEED
CALCIUM THIOSULFATE
POLYPHOSPHATE
SODIUM HYDROXIDE -

AMMONIA
FLUORIDE
CORROSION INHIBITOR
LIQUID OXYGEN -

WASHWATER SUPPLY -

ELECTRICAL
INSTRUMENTATION AND CONTROL
OPERATIONS BUILDING

$470,000
$225,000
$320,000
$230,000
$20,000

$130,000
$15,000

$505,000
$75,000

- $85,000~
$475,000
$835,000
$205,000

$100,000
$40,000
$35,000
$20,000
$10,000
$35,000
$10,000
$25,000

- $10,000
$10,000
$50,000

— $45,000
$850,000
$580,000

$1,290,000
SUBTOTAL - SUMMARY OF COSTS

CONTINGENCIES

TOTAL PROBABLE~CONSTRUCTIONCOST

$6,700,000

$600,000

$7,300,000

OPTIONAL COSTS including General Requirements& Contingency
LagoonModifications - $400,000
UV Disinfection System - $400,000
NewScraper Mechanism in Presed. Basin $215,000 -

Washwàter Recovery - - $225,000



Black ‘Veatch

Charleston, Illinois
Water lretment Plant - -

Basis of Design Memo Probable Construction Costs
May 10, 2001 -

Page 1

B&V Project 49807.100
B&V File A

This memorandum provides the basIs for the Construction Costs fOr the Charleston, Illinois
Water treatment Plant. -

I-tern Description -

GENERAL REQUIREMENTS
Assume approximately 7 % of Total -

Total - GeneralRequirements
Use

Quantity Unit Unit Cost Total Cost

410000 470,000
- 470,000
470,000

SITEWORK

Bulk Excavation
Bulk Site Fill
Import Site Fill
Paving
Sidewalk
Seeding
Grading
Landscape
Site Prep
Miscellaneous
Total - Sitework
Use

CY
CY
CY
SY
SF
SY
SY-

Lump Sump -

Lump Sump
Lump Surrtp

- 10 - 50,000
7 35,000

20 30,000
30 60,000
4 7,200
1 3,600

1.25 11,250
25,000

- 5,000 -

- - 2,500
229,550

- 225,000

YARD PIPING

5000
5000
1500
2000
1800
3600
9000

‘155
I
I
I

170
2
2
I

LF
-Each
Each
Eadh -

LF
Each
Each - -

Each

24” DIP Pre-Sed Bypass - 15,500
18” x 24” Reducer 2,500
18” x 18” Tapping Sleeve’and Valve . - - 7,000.
30” x 24” Tee - - - 3,500
24” DIP to Flow Splitter - 17,000
24” DIP 90 Bend

-

-

-

5,700
24” x 16” Reducer - - 5,000
24” Wall Pipe - 3,000
Wash Water Piping - - - - -

18” DIP Washwater Drain 170 LF 100 - 17,000
18” x 12” reducer I Each 1500 1,500
12” x 12” Tapping Sleeve and Valve I Each 6000 6,000
6” DIP WWRB to Splitter 375 LF - 40 - 15,000

100 -

2500
- 7000
3500 -

100
2850

- - 2500
3000 -

5/24/01



BlackVeatch -

Charleston, Illinois
Water Tretrnent Plant - -

BasIs of Design Memo Probable Construction Costs
May ‘10,-~00I
Page2 -

6” DIPSIudge to replace ex 4” - 850 LF 40 34,000
6” DIP Force Main from Accelator 120 LF 40 4,800

6” CheckValve - - 2 Each 900 - 1,800
Valve Vault 4’ Manhole I - - - Each - 5000 -. 5,000
6” DIP Recarb Drain - 100 LF 40 4,000-

6” Gate Valve - 6 Each - - 800 4,800

54” Ozone Pipe 335 LF 250 83,750
54” 90 Bend 4 Each - 5000 20,000

Curb Inlet 3 Each - 2500 7,500
-24” RCP Storm Sewer 450 LF 100- 45,000
MI~ceIlaneous - - Lump Sum 10,000
Total -Yard Piping 319,350
Use - 320,000

RAW WATER PUMP STATION - -

-Pumps-4 Vert. Pumps various sizes
5 MGD I Each 20000 20,000

- 2MGD - I Each 11150 11,150
1.-S MGD with AFD 2 - Each 10000 20-~00Q

Pump Installation Lump Sum 9,000
Process Piping (from similar pump stations in Bloomington & Lakeville) 42,300
Structure (20 x 25 x $120/SF) (BIdg, Slab on grade, HVAG & Plumbing) 90,000
Wetwell - Lump Sum 25,000
Miscellaneous - Lump Sum 10,000

- Total - Raw Water Pump Station - 227,450
Use - 230,000

PRESEDIMENTATLON RAPID MIX - -

Assume 30 seconds at 0.8 mgd, 10 Hp mixer -

Concrete Floor (1 CY x $350/CY) - 350
Concrete WaIls (4 CY x $450/CY) - 1,800

Concrete Susp Slab (1 CYx $550/CY) - - - 550
Rapid Mix Equip (From IWC Quote for 10 Hp Mixer) -- 15,000
Excavation (15 CY x $1 0/CY) - - 150
Baókfill (11 CYx $7/CY) - ~100
Miscellaneous 2,500
Total - Rapid Mix Chamber - - 20,450
Use - 20,000

5/24/01



Black Veatch

Charleston, Illinois
Water Tretnient Plant
Basis of Design Memo Probable Construction Costs
May10, 2001
Page 3
- PRESEDIMENTATION BASIN

- - - Demolish Existing Equipment - 5,000
Raise Existing Walls (2WCY-x $450/CY) - - - - - - 1Z600

-- Launder Sus~endedSlab (17 CV x $550/CY) - - 9,400
Launder Walls (15 CV x $450/CY) - - 6,800
V-notch Weir (135 LF x $4OILF) - - 5,400

Modify sludge hopper & sludge piping 13,000
Modify Inlet Piping - 16,000
Aluminum Basin Cover (1810 SF x $30/SF) - 55,000
Miscellaneous - - 2,500
Total Presedimentation Basin 125,700
Use - - - 130,000

FLOW SPLITTER -

Concrete Floor Slab (9 CY x $350/CY) - 3,000
Concrete Walls, (25 CY x $450/CY) 11,000

- Miscellaneous - - 1,000
Total - Flow Splitter 15,000
Use 15~000

SOFTENING BASINS - -

Equipment Quote from lDl for 2 - 2.5 mgd basins 345,000
Equipment Installation (30% of material cost) 100,000

- Painting (Based upon cost of $115000 to paint 130’ basin) - 60,000
Total - Softening Basins - - 505,000

SLUDGE PUMPING - - -

Assume I pump per basin train plus I standby -

Three sludge pumps (similar pumps at Bloomington & Jo.Co.) - - 5Q,000 -

Piping - 25,000
Total - Sludge Pumping - 75,000

RECARBONATION BASINS - -

Equipment Quote from US Filter for 2 - 2.5 mgd basins) - 40,000
- Installation Cost 30% of material - - 12,000

Painting (Based upon cost of $115000 to paint I 30’ basin) - 35,000
Total - Recarbonation Basins 87,000
Use - - 85,000

5/24101
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Charleston, IllInois -

Water Tretment Plant
Basis of Design Memo Probable Construction Costs
MaylO,200l -

Page 4
OZONE GENERATION EQUIPMENT

Based on quotes from various equipment suppliers
Lox - Ozone,generation equipment 2-5 mgd units @ I 5Olb/day
Miscellaneous -

Total - Ozone Generation Equipment
- Use - -

460,000

- 15,000

- 475,000

DUAL MEDIAIDEEP BED GAC FILTERS -

Unit price for filters is derived from the Eden Prarie MN plant (1 Omgd) unit price of $780/SF
and the Fargo, ND (30 mgd) unit price of $670/SF. The unit price includes the structure,
media, piping, and valves. -

- Charleston will have deeper beds and will use GAC instead of anthracite, therefore for
budgetary estimates the unit price is adjusted to $825/SF. -

Air,Water Backwash price is based upon Lakeville MN (10 mgd) cost of $171,600

Filters, including structure, media, piping, and valves:
(870 SF x $825/SF)
Air/Water Backwash Equipment - -

Miscell~neous
Total - Dual Media/Deep Bed GAC Filters
Use

717,750
100,000
17,500
835,250
835,000

HIGH SERVICE PUMPS

LIME FEED

Average dose of 1651b/mlb -

Average feed rate of I 65x8.34x2.5mgd = 3440
~10days storage = 24 tons
Use two I 000lb/hr feeders for redundancy

30 tOn lime bin (from Fargo ND plant)
one 1000 lb/hr feeders (from Manhattan KS) (reuse exist)
Installation (incid relocation of ex feeder) -

Total - Lime Feed

25,000
45,000 -

30,000
100,000

Pumps -4 Horiz. Pumps various sizes
5 MGD I Each - 27000 27,000
I MOD - I Each 15000 15,000
1.5 MGD 2 Each 12000 24,000

Pump Installation - 30,000
Piping (from similar pump station in O’FaIIon) - 100,000
Miscellaneous - 8,000
Total - High Service Pumps 204,000
Use - 205,000

5/24/01
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• - Water Tretment Plant -

Basis or Design Memo Probable Construction Costs
May10 2001 - • -

Page5 -

ALUM - - - - -

Provide bulk storage tank and metering pumps feeding directly from tanks
- Avg. dose = 331b/mlb x 8.34 x 2.5 mgd = 688.05 lb/day

30 days storage = 4000 gallons (truckload) -

Storage Tank ($5/gallon x 4000 gallons) -20,000
Two metering pumps ~ 10,000 each (from CO springs) - - 20,000

-- Total - Alum - - - - - - 40,000

SODIUM HYPOCHLORITE - - - -

Total - Sodium Hypochlorite - - 35,000

CARBON DIOXIDE FEED -

-. Relocate ex tank and re-pipe to new basin train 20,000
Total - Carbon Dioxide Feed - 20,000

- - CALCIUM THIOSULFATE - - - -

Based on drum feed system

Total - Calcium Thiosulfate • - 10,000

• POLYPHOSPHATE -

Requires bulk tank, day tanks, and pump -

Total - Polyphosphate 35,000

SODIUM HYDROXIDE - - - -

- Based on drum feed system - - - -

Total - Sodium Hydroxide - - 10,000

AMMONIA - - -

Provide new scale for remote indication and new feeders

5/24/01
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Charleston, Illinois
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Scales (IWC Ford Road) - - 13,000
501b/day feeder and ancillary equipment 5,000
Installation - - -7,000 -

Total - Ammonia 25,000

FLUORIDE - - - - -

Reuse existing metering pump and add spare pump -

Spare peristaltic metering pump - 5,000
Piping and Accessories - - 5,000
Total - Fluoride - 10,000

5/24/01
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Charleston, Illinois
Water lretment Plant
Basis of Design Memo Probable Construction Costs
May 10, 2001
Page7 -

CORROSION INHIBITOR

Based on drum feed system

Total - Corrosion Inhibitor 10,000

LIQUID OXYGEN - -

Recent projects indicate $30,000 for similar size tanks - 30,000
Installation and Piping 20,000

- Total - Liquid Oxygen 50,000

WASHWATER SUPPLY -

- Assume that the-clearwell will be used for non-chlorinated backwash water

Provide one pump to supply water 30,000
Interconnect to High Service Pumping - 101000
Miscellaneous - 5,000
Total - Washwater Supply - - 45,000

WASHWATER RECOVERY - -

- Washwater Recovery Facilities will consist of a holding basin with washwater return
pumping equipment -

The recovery facilities would be similar to Lakeville MN. The Lakeville filters measure
24’x24’ compared to I S’xl 5’ for the charleston filters, 40% of the Lakeville filters. The total
cost for the washwater recovery basin for the Lakeville plant was $300000.
Assume that the washwater return pumping equipment can be downsized
from Lakeville cost of $200,000 or 66%. - -

Washwater Recovery Basin - - 200,000
Total - Washwater Recovery - 200,000

5/24/01
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Charleston, Illinois
Water Tretment Plant
Basis of Design Memo Probable Construction Costs
May10, 2001
Page8 -

LAGOON MODIFICATIONS - - -

Bulk Lagoon Excavation 12620 CY 10 126,200 -

BUlk Lagoon Fill - 12620 CV 7 - 88,340
Import FlU - 3060 CY 20 - 61,200
Grading 18000 - SY 1.25 22,500

- - 6” Pipe 210 LF 40 - 8,400
6” Valves - 7 Each 800 5,600

Overflow Structure 7 Each 4000 28,000
Manholes 7 • Each - 2500 17,500

Drain Piping 210 LF - 40 8,400
Total - Lagoon Modifications - 375,000

ELECTRICAL -

Raw Water Pump PS
Power Distribution equipment 10,000
AFD-2©5Ohp 20,000 -

Cable, condiut & misc - 12,000
Ozone Generation equip -

Isolation Transformers 2 - 6,500
Filters - -

Valve Control panels 3 10,500
High Seri!ce Pumps -

AFD-2~50hp - - - -- 20,000
- Cable, condiut & misc -~ 10,000

- Chemical Feed modifications - -

MCC w/outdoor enclosure - 4 sections 100,000
Cable, condiut & misc - 5,000
Washwater Return Equipment -

AFD - I ~ 5 hp - - - - 5,000
Accelator, basin equipment, chem feed - - -

MCC and power distribution equip - 8 sections - - 144,000
Cable, condiut & misc - 50,000
Lights & Receptacles In Process Area - 5,000

Miscellaneous - - 5,000
Installation Overhead and Profit 450,000
Total - Electrical - - - - - - 853,000
Use - - 850,000

5/24/01
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Charleston, Illinois
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Basis of Design Memo Probable Construction Costs
May 10, 2001
Page 9

INSTRUMENTATION AND -CONTROL

Programmable Logic Controllers
Chemical Feed Area

Filter Area
Raw Water PumpIng Station
Ex. Equipment, Ozone

Workstations -

Office -

Filter Area
Control Room

SCADA Software
Instruments

Level Sensors
Magnetic flowmeters ~ $1 000/inch -

Analyzers
Miscellaneous -

Installation, Overhead and Profit
Total - Instrumentation and Control

OPERATIONS BUILDING
200’x105’X30’ eave height

Footings, Slab on Grade
Gravel Floor Basement
Funish and Install Shell

- Doors -

Masonry Walls
Glass Walls -

Drywall Partitions
Miscellaneous Metals

Floor/Ceiling finishes, painting, coatings
Elevator - Freight, Hydraulic (from Means Guide)
Plumbing
HVAC - conditioned areas
HVAC - electrical areas
Ventilation - process areas

600 CY 350 210,000
- Lump.Sum 60,000
• 21000 SF Floor 12 252,000

16 Each 1000 16,000
6000 Sq Foot 12 72,000

- Lump Sum 6,000
500 Sq Foot 8 4,000
I Lot - - 30,000
I - Lot 45,000

- - 41,800
9000 - Sq Foot - 8 72,000
4500 Sq Foot 18 - 81,000
250 Sq Foot 50 12,500

18000 Sq Foot 5 - 90,000
- Unit price derived from O’Falk~nWTP project, totalprice of $39500, for 10300 sq ft

Fire Sprinkler System - 45000 Sq Foot 3 - 13,500
Process Piping - - 125,000

Includes ozone piping, valves, piping between flow splitter, softening
basins and recarb basins

Bridge Crane -

Miscellaneous - ___________

Total - Operations Building
Use

100,000
55,000

1,285,800
1,290,000

I
I
1
I

I
I
2.
I

10
100”
15.

30,000
10,000
20,000

5,000
5,000

10,000
40,000

10,000
100,000 -

15,000
20,000
300,000
580,000

- 5/24/01
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ANALYSIS FOR WATERBORNE PARTICULATES

CH Diagnostic and Consulting Service, inc.
• 214 SE 19th Street, Loveland, CO 80537

Keith W. Hancock, President
- (970) 667-9789

- LaboratoryIntortt~atloa

Customer 991024
Gtt~iof Charleston

- 2600 McKinley
Clialeston, IL 61920

Sample ldentl~Icatlon: Raw Tap, Raw water

Invoice20010306

lFeder~IExpress;5/30/01;093
~Resultssubmittedby:

--~
0 His; Good; Carboy--

1/1 1~

-

\

Sample~nforrnation:SOURCE:Lakeor Reser~ofr;Unchiorinated;pH 7.9; 20CC; 21.3NTU

Sample Date & Time: 5/29/01 01:44 PM —~‘ 5/29/01 01:45 PM Sampler: BIll Bosier

- - Amount: . ilL FilterColor: N/A FilterTypel Fiita~MaxTMFilter -

Date/Time Eluted: 611/01 11:50 AM Centrlfugate: 4.55 mL/1 00 L
~

- Amount of sample assayeth 11 L

Giardla - [~etected
#/L

Total
IFA

Count
-

Empty Amorphous I Internal >=2 Internal DAPI+ DAPI+ DAPI- -

Structure Structure Internal : Structure J (nuclei (Intense
Structure stained) Internal

, staining)
0 0 0 ö—~~ o - : - o

<0.09 <0.09 <0.09 <0.09 1 <0.09 1 <0.09 <0.09
0 0 0 0 0 0

<0.09 <0.09 ~ <0.09 <0.09 <0.09 <0.09

0
<0.09

Cryptcsporldfurn I detected 0
#1 L <0.09.

This sample was analyzed lot Glardia and Cr,’p(osporfdiumby the method outlined In: Method 1623: Cr- toeoorfclusn and (3 Iir~7~In Watefbv FiltrattorviMS/FA. 1999.
USEPA. Washington D.C., EPA-821.R.99.006. All limitattona staled In the method appty. Detection limit oatculatgd trorn ‘,oiume assayed. it capsule or team titter was
recol~ad.method was modified by filtering sample through a Getnian E,wlrochekTM capsule or IOEXX Filta.MaXTM tiller at the sarnpte stie. ii MIcroscopic Particulate Analysis
was also performed, particulate e~eractionwasrnadltted.
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2200 Churchill Road, P.O. Box 19276,
Springfield, IL 62794-9276

-permit is issued for the construction and/or installation of the pub.
later supply improvements described above, in accordance with -

provisions of the ‘Environmental Protection Act:’ Title IV, Sections
hrough 17, and Title X, Sections 39 and 40, and is subject to the
litions printed on the reverse side of this page and the ADDI-
NAL CONDITIONS printed above. -

• - - ,fr~,

Don Dillenburg, P.E.
- Acting Manager, Per~mnitSection

Division of Public Water Supplies

—

- - - ILLINOIS ENVIRONMENTAL PROTECTION AGENCY - - -

Divisionäf PubIlOWaterSupplies- . - Telephone 217/782-9470

- . PUBLIC WATER SUPPLY CONSTRUCTION PERMIT - - -

CK~½.RLESTON(Cc1~aCounty - 0290100) -

- - -- - --~a~a~dCoil. . -- -

- -çtiaxfeatc~Thnois 61920

~EIU~4IFNUMBER:11l1-FY1997 - DAThIS~VED~Marthll, 1991 .

~d Ip~ovei~nt.. . PROiECrLOG NUMBER: -97-1111

-- - . . - -. • . • - - - -

.~i~suancec1th~ap~thti~based~ plansandspeciiicatic~nsprepared by the àtiieers/aithltects
~ica1ed,and ar~Id- as fofio~: - . -. - -

~M: MarkE. ~ggin~i, P1~. - . -.

-- .UMBER OFPLIN SBEETS: Otie . - - - - -

PLANS: “City ofC1~r1estcxi- North To’werBoosterStAn - - - - -

FROPO~EDMPROVEMENTS: - - -

- - - - -- . -

4;J - - - -

~*Co~uct(~tali: A1tifr~dA‘~a1ceand bocater puu~p.~tatioc(vne punip ~f900 ~mi at 973 ftWh) at
- NathE1ev~tsdStoiage Tawer ccmplete with controls and

~DDrrIo~rALCOwDmoNs: -

- - -. . - - - -

11.’-.. ‘11ear~xothrthrcondiIi.cmatotbiaperxthL -

- - - -

CC: MadcE~Dw’~ins,P.E~
ChpnRe~i~dOfl~ce



1 ‘ :

]LL]NOIS ENVIRONMENTAL PROTECTIONAGENCY • DIVISION- OFPUBLICWAlER SUPPLIES• PERMITSECTION
• ~ P.O.Box 19276,Springfield,IL 62794-9276

• • • The~geacyIi authortzed to re4ulr. the Informaffon
- . • - - nrder lit. Pen. Stat.. 1979, Chapter 111 V2Section

~ APPLICATION FOR OPERATINGPERMIT ioaaofactoaure of hisInformation Ti requked and
- failure To do so may prsvent this fern, (mm being

proceu.~and could rsa~1tIn your ppltcallort
• - beingdenied.This torn, has been approved by he

- . • -. . • - Forms Management Center.
• ~‘• •

ç~n.Tmr’1~r,fl ~ - -. : - ‘..-‘ -,. .‘ . ~ Ti
11

T~O - . t~~lg2O’
Street ‘.

Signature4~’ 2~ç~n-~~
~4’

Title ~ -

/ -

Z~
-

/ 1
/ ~
•. - -

- ‘

•�i~y1

~~‘/ Date
‘,._.-‘~

State

~ /9
/

- -

- - -

7 -- -
-

- -

Zip Code

—

- - -

— forJEPA useonly for IEPA useonly

OPERATINGPERMIT - - -

for IEPAuseonly

:3. -

This applicationwhenapprovedby theIllinois EnvironmentalProtectionAgency,constitutestheOperatthgPermit.This permit is issuedunderauthority granted

by the Illinois PollutionControlBoardRegulations,35-ill. Adm. Code,SubtitleF, Part 602:Permits. -

- This OperatingPermit, No. n ~- FY19 ~ is issuedon Ar~-r-iL 2’~.. lu~cl~
t~vo1ced . This permitis valid onlyfor the work completedunder the Construction Permit namedin

item 3 of the application for thispermit. . ,~ , - -

-~

Don Dilenburg, P.E. ~ -

- - - Acting Manager, Permit Section
Division ofPublicWaterSupplies

- I. • P Is~edt~:-. .

• -~ic~~n- - : - -

- - - 520J~.CksC~Aveth1~ -

- ~ lIlinola 61920 -

2.• -St~bJeet~

-3. -- Permit Nwnb~r—~ 11~FY1997 - ~-•- Date~nxut Listed MSiT.1I 11 1997

- ~ ~ -.-~ ~: ~ ~-~:--.-~----.~ -~- :•‘- •-•~~•- ~

TitIco~?lans;wCi~oc NcthToBo~thrSt&~- - -

- - -
- •~••~4~’•-••• -. ~ -

- ~ . .. .~—: ~,

- 6. - ProjectCompietionDáte~ ~ j097

7. - Certifl~edWaterSupply Op’~ratordesignatedin responsiblecharge. - -

Name Mark - Donnelly - - - - - ClassandC~rtifl6ateNumber A 5~37
- -- -- • -- - -. . - . . - - ~•-• ~:. - - -•

• 8. - Certificateby Ownerof CompletedProject(orbis aEent) - • -

I/We herebycertify thattheprojectnamedanddescribedin iteths3 to 4-abovehasbeenconstructedin. accordance
with theplansandspecifications-approvedby thefllinois Envi nmentalProtectionAgencyandwill be operated
in accordancewith the provisionsof theIllinois EnvironmentalProtectionAct and theRules andRegulations
adojtedby theIllinois PollutionControlBoardpursuantto provisionsof theAct. • -

Nameof Ownerof theCornpletedProjectci o~Ch-i~ieititon.. Illinois

-s

St ~
Wt4

p -~-

thi-
tdi-
~N.

- ~‘.—.i-•,...t:~.--’ •r-~

andis valid until



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
2200Churchill Road,. P.O. Box 19276,

Springfield, IL 62794-9276

Division of Public Water Supplies - Telephone 217/782-9470

- PUBLIC WATER SUPPLY CONSTRUCTION PERMIT
STJBJECT: CHARLESTON (Coles County-0290 100) - - -

• - Permit Issuedto:
MayorandCouncil
52~JacksonAve.

- - Charleston,IL 61920

DATE ISSUED: September11, -1996
PROJECTLOGND~vffiER:96-2064 - -

PERMITNUMBER: 2064-FYi996
PrGposedlinprovement-

The issuanceofthispermitis basedonplansandspecificationspreparedbytheengineers/architects
indicated,andareidentifiedasfollows: -

FIRM: MarkDwiggins,P.E.
-NUMBER OF PLAN SHEETS: 5
TITLE OFPLANS: “PW-96-04(PlansApprovedasLocationSketchesOnly)”

PROPOSEDIMPROVEMENTS:

***Replace highservicepump#1 atsamelocationwith newvariabledrivepump(capacity 1000-3000

gprn~250ftTDH)!** - - -

ADDITIONAL CONDITIONS:

1. Thereareno furtherconditionsto thispermit.

DD:DD:dsv

CC: MarkDwiggins,P.E.
- ChampaignRegionalOffice

This permit is issued for the construction and/or installation of the pub-
I tsr supply improvements described above, in accordance with the

p~ . sions of the “Environmental Protection Act,” Title IV. Sections 14
through 17, and Title X, Sections 39 and 40. and is subject to the con-
ditions printed on the reverse side of this page and the ADDITIONAL
CONDITIONS printed above. - - -

- - Don Dillenburg, P.E. ~‘

Acting Manager, Permit Section
Division of Public Water Supplies11 532—6168



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
2200 Churchill Road, P.O. Box 19276,

-- Springfield, IL 62794-9276
~\ I •

Division of Public Water Supplies - - - - Telephone 21-7/782-9470

• - j - -. PUBLIC:WATER SUPPLY CONSTRUCTION PERMIT
SUBJECT: -CHARLESTON - (ColesCounty-0290100) - - - - -

• jPermitIssuedto: - - - - - -

j Mayor-andCouncil -- ‘

/ 520JacksonAvenue - • •

- -• ,~ Charleston,IL 61920 -. - - . - - - -• -

PERMITNUMBER: 1933-PY1996 - DATEISSUED: August20,1996
ProposedImprovement PROJECTLOGNUMBER: 96-1933

Theissuanceofthis-permitis basedonplansandspecificationspreparedby the engineers/architects
- indicated,andareidentifiedasfollows: - -

- - ~. FIRM: - MarkE. Dwiggins,P.E. - - -

-• NUMBER OF PLAN SHEETS: 11 - -

• -TITLE OF?.LANS: “PW-96-03” . -

PROPOSEDIMPROVEMENTS: - -

* * *J~staflreservoiraerationandhydrogenperoxidefeedsystems***

ADDITIONAL CONDITIONS: - • - -

1. Thereareno furtherconditionsto-thispermit.

DD:DCC:dsv - -

CC: MarkE. Dwiggins,P.E. -

ChampaignRegionalOffice - -

Ths permit is issued for the construction and/or installation of the pub- -

~‘ ~tersupply imprpvements described above, in accordance with the - - -

p~~.~*sionsof the “Environmental Protection Act,~’Title IV, Sections 14 - -

through 17. and Title X, S~ctions39 and 40. and is subject to the con- -•

ditions printed on the reverse side of this page and the ADDITIONAL - Don Dillenbur P E “~

CONDITIONS printed above.
- ActIng Manager, Permit Section

IL 532-0161 Division of PUblic Water, Supplies O~O.OQQ

PWS 065 ~ev.6(13 •
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11.1- ‘•t~ 4t~5 A

‘r ~ This per~tisissued forthe construction and/or installation of the pub-
ç k~,iicwate~su~1f1MMt’e’nentsdescribed above in accordance with the

kt~provisions ottt&’~nvifonmentai Proteôtion Act Title IV Sections 14
t thr~ig~j9J~~TJtIe~ Sections 39 and 40 and is subject to the con-

this page and the ADDITIONAL Don Diiienburg, P E
- Acting Manager, Pe Sectio

~ ‘4;-” Division of Pubic Water Supplies



4.

4’ — A
A.

permit is issued for the construction and/or installation of the pub-
described above in accordance withlhe ‘-JJ /

i 17 and 39 and 40 and isthiecflothecoi~
ditions printed on the reverse side of this page and the ADDITiONAL Dctt Dillaxthurg, ~.

CONDITIONS ted b
prin a ove - ~c~on~1sr’suftorcncx

532- I68’-”’4’.-. ~ ...- : t.-:~ -~ •.~. -~. .~-‘ : A: ‘-- - Acting -~ -. Mana~er,Permit Sectioh .. - -

~vs 65 ?aov 2/18) Division of Public Water Supplies oaoooo

;A. —
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this permit is issued for the construction and/or installation of the pub-
A tic water supply improvements described above in accordance with the

provisions of the Environmental Protection Act Tttle IV Sections 14 ,f/ /
through 1 ‘7 and Title X Sections 39 and 40 and is subject to the con- ‘‘~7z~‘7’~,~y~~,~4rS�’L’
ditions pnnted on the revetse side of this page and the ADDITIONAL Dan Ditt~n5urg, P.E,
~0NDfflONSpnnted above Dzrnat&EcSuttora~t&

., Aetiag Manager Permit Section
~ ~ 2188) Division of Public Water Supplies ~
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ntmf4O5P/23 -

k~E.Dtiitgglns, Ctt Engi’nëer~-*’(.’- ;A’:~:.~.::.~1;: . ~ :- •‘-‘~ •V -- -. :‘, -‘:-, - -

unpaign.Regional Office A

I

A V

I.

This permit is issued for the construction and/or installation of the pub-
water supply improvements described above in accordance with the

-: ‘prc*is~ons of the “Environmental Protection Act” Tit!e IV. Sections ~4 -

Wough 1,7. and Title X; Sections 39’ and 40, and is iubject to the con- - - - - _______

tQt~.d1ticns- punted oii~the reverse side of this page and the ADDITIONAL - - -

~~“-- CQNDITIONS ‘punted above. - - - - -- - -

k 53-Z-UlÜ~
~4’:A::A~PWS 65 CRev.--’2L08) ----- : - - - - - -

A 3

czA~.
Don DfliOnburg, P. -

Acting Manager. Permit Section
- Division of Public Water Supplies - ooo




