
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

September11,2003

City OfLincoln, IL )
)

Petitioner, )
)

v. )
) IEPA-03-00l

ILLINOIS ENVIRONMENTAL PROTECTION )
AGENCY, ) (ProvisionalVariance-Water)

)
Respondent. )

).

Re: ProvisionalVarianceFrom 35 Ill. Adm. Code302.212 For AmmoniaNitrogen,
304.120(b)For CBOD5,And 304.141(a)For SuspendedSolids
NPDESPermit# 1L0029564

DearMr. Eaton:

TheAgencyhascompletedits technicalreviewof theaftachedprovisionalvariance
requestsubmiftedby theCity ofLincoln on September2, 2003. Basedon there~~iew,the
AgencyGRANTStherequestedprovisionalvariancesubjectto specificconditionsset
forth below for aperiodof45 days.

TheCity of Lincoln seeksaprovisionalvarianceto allow yard pipingmodifications
aroundtheaerationbasinsandtertiary filters aspartofamajorupgradeatits wastewater
treatmentplant. Units thatwill remainin operationduringthetermoftheprovisional
varianceinclude: primaryclarifiers; trickling filter; secondaryclarifiers;excessflow
clarifier; excessflow chlorinetank; andeffluentflow measurement/samplingfacilities.
Uponcompletionofimprovements,thewastewatertreatmentfacility will beequippedto
complywith morestringenteffluent limitations for ammonianitrogen. In addition,the
currentdesignaverageflow will beincreasedfrom 3.35 millions gallonsperday (MGD)
to4.19MGD.

TheAgency’sreviewoftherequestedprovisionalvariancehasconcludedthefollowing:

1. Theenvironmentalimpactfromtheproposedactivity shouldbe minimal;
2. No otherreasonablealternativeappearsavailable;
3. No public watersuppliesshouldbe effected;
4, No federalregulationswill precludethe grantingofthisrequest;and



5. TheCity will faceanarbitraryandunreasonablehardshipif therequestis
notgranted.

TheAgencyherebyGRANTS theCity of Lincoln aprovisionalvariancefrom 35 Ill.
Adm. Code302.212for ammonianitrogen,from 35 Ill. Adm. Code304.120(b)for
CBOD5, andfrom 304.141(a) for total suspendedsolids for aperiodof 45 daysbeginning
September15, 2003subjectto thefollowing specificconditions:

A. During thevarianceperiod,theCity’s effluent shallmeetthemonthly
averageconcentrationsof40 mg/l for CBOD5, 50 mg/i fortotal suspended
solids,and 15 mg/I for ammonianitrogen.

B. TheCity shallnotify RogerCallowayoftheAgencyby telephoneat
217/782-9720whenconstructionstartsandagainwhenconstruction‘is
completed.Written confirmationofeachnoticeshall besentwithin five
daysto thefollowing address:

Illinois EnvironmentalProtectionAgency
Bureauof Water— WaterPollution Control
Attention: RogerCallaway
1021 NorthGrandAvenueEast,MC #19
P.O. Box 19276
Springfield, Illinois 62794-9276

C. TheCity shallsign acertificateof acceptanceofthis provisionalvariance
andforwardthatcertificateto RogerCallawayattheaddressindicated
abovewithin tendaysofthe dateofthis order. Thecertificationshould
takethefollowing form:

I (We) ,herebyacceptandagreeto be
boundbyall termsandconditionsof theprovisionalvariance
grantedby theAgencyin _____________ dated

Petitioner

AuthorizedAgent

Title

Date



D. TheCity shall continueto monitorandmaintaincompliancewith all other
parametersandconditionsspecifiedin its NationalPollutantElimination
PermitNo. IL 0029564.

Enclosure
CC: IPCB,Clerk•

JosephB. Svoboda
ChiefLegal Counsel



September1, 2003

ENVIRONMENTAL
MANAGEMENT

CORPORATION

150 WEST KICKAPOO
LINCOLN, IL 62656

(217) 732-4030

By this submittal,the City of Lincoln, IL is submittingan Application for Provisional Variancesfor
the WastewaterTreatmentFacility. The provisionalvarianceis intendedto allow the City to make
required yard piping modificationsaround the existing Aeration Basinsand Tertiaiy Clariflers in
conjunction with theWastewaterTreatment SystemImprovements Project. The City intendsto begin
the modificationson or about September15, 2003. The intent oftheproject is more fully described
in theattachedApplication for Provisional Variances.Enclosedpleasefind the following documents
associatedwith theCity’s Application for Provisional Variances:

1. Application for Provisional Variance
2. AttachmentA — BasisofDesign
3. Attachment B — ProcessFlow Schematic
4. Attachment C — Facility Plan
5. Attachment D - Yard Piping Plan

Two (2) Copies
Two (2) Copies
Two (2) Copies
Two (2) Copies
Two (2) Copies

The City of Lincoln requeststhat the Agency issuea ProvisionalVarianceto theNPDES permitfor
the referencedproject. If you have any questions regarding this request,pleasedo not hesitate to
contactourconsultantfor the project, JosephPisula, at Donohue & Associates,Inc. at 217-352-9990.
Pleaseforward a copy of the variance responsedocumentsto Donohue at the following office: 115
North Neil Street,Suite213, Champaign,IL 61820-4080.

Very tmly yours,

CITY OF LiNCOLN

.~ ii~~~J3~
GrantEaton
WWTF Facility Operator

SEP 0 2 2003

Illinois EnvironmentalProtectionAgency
DivisionofWater Pollution Control
P. 0. Box 19276 MC #19
Springfield,illinois 62706

Attention: Roger Callaway

Re: City ofLincoln, IL
Provisional Variance Application
NPDESPermit # 1L0029564

DearRoger:

Cc: Donohue& Associates,Inc.



I

ProvisionalVarianceApplication
for the

City ofLincoln, Illinois
WastewaterTreatment SystemImprovements

NPDES Permit No. 1L0029564
September,2003

L Applicable Regulations (35 III. Adm. Code 180.202-b-i)

By this ProvisionalVarianceApplication, theCity of Lincoln formally requeststhat the illinois
EPA grantthe City temporaryrelief from the CBOD5, suspendedsolids,and ammonianitrogen
dischargestandardsfor the plant as definedin 35 ill. Adm. Code302. ThecurrentNPDESpermit
for the facility stipulates that the following averagesfor CBOD5 and suspendedsolids to not
exceed:

Parameter CBOD5 SuspendedSolids
Monthly Average ‘20 mg/! 25 mgfl
WeeklyAverage 40 mg/I 45 mg/l

The currentNPDES permit for the facility stipulates that the following averagesfor ammonia
nitrogento notexceed:

. I

Under this variance, it is proposedthat during the varianceperiod, the monthly average for
CBOD5 and suspendedsolids in the plant effluent be revisedto not exceedthe following:

Revised Revised
Parameter CBOD5 Suspended

Solids
I Monthly Average I 40 mg/I I 50 mg/l

Under this variance,it is proposedthat during the varianceperiod, the monthly average for
ammonianitrogenin theplanteffluentberevisedto notexceedthefollowing:

City of Lincoln, illinois
WastewaterTreatmentSystemImprovements
Donohue#10479
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Monthly Average 3.4 mg/i 5.2 mg/I
Daily Maximum 7.3 mg/I 10.3 mg/I

Monthly Average 15 mg/l

—1—



II. Project Description (35 III. Adm. Code 180.202-b-2)

The City ofLincoln is locatedin LoganCountyapproximately35 milesnorthwestof Springfield,
illinois. Lincoln’s 2000populationwas 15,369 personsbasedon US Censusdata.Theproject
consistsof an expansionto the City’s wastewaterplant from its currentflow capacityof 3.35
million gallonsper day (MGD) to a 4.19 MGD capacity.Currentlytheplantreceivesan annual
averageof 3.6 MGD of flow. The plant upgradeis alsobeingimplementedin order to comply
with more stringentIEPA effluent dischargelimits for ammonianitrogenthat were imposedin
November2001.Theprojectwill haveauseful life of 20 years.

Theprojectconsistsof generalconstructionwork, including thefollowing additionalfacilities:
activatedsludgeaerationbasins,asecondaryclarifier tank,sludgedewateringequipmentandits
building, anda new preliminary treatmentfacility. Modifications to the existing wastewater
facilities are proposedto include code-relatedimprovementsto the existing buildings and
tankage,plus associatedelectrical,mechanical,structural,piping ventilating,andinstrumentation
andcontrolsystemsupgrades.

The Lincoln WastewaterTreatmentFacility dischargesto theSalt Creek.The Salt Creekhasa 7-
day, 10-yearlow flow of 33.3 cfs (21.52MGD) upstreamof the plant dischargeas indicatedby
dataprovidedby theillinois StateWaterSurvey.

Ill.. Quantity & Types of Materials
(35 III. Adm. Code i80.202-b-3)

Not Applicable

IV. Quantity & Types Emissions
(35 lii. Adm. Code 180.202-b-4)

The Project involves modifying the processpiping around the existing AerationBasins and
Tertiary Clarifiers.Additionally theTertiary Clarifier Flow Splitter Structure(Structure506)will
be modified to bring it into compliancewith currentenvironmentalregulationsThe General
Contractor(Femily Dickerson)on theProjectanticipatesthat the AerationBasinsandTertiary
Clarifiers will need to be bypassedfor 22 working days (30 calendardays) to completethe
requiredpiping modifications.Modifications to theTertiary Clarifi~rFlow Splitter Structurewill
be completedduring the sametime that thepiping modificationsarebeingmade. It is expected
that the concentrationof CBOD5, suspendedsolids, and ammoniain the plant’s effluent will
increaseduring the project, due to bypassingflows around the AerationBasinsand Tertiary
Clarifiers.

As thecalculationsin Attachment“A” indicate, it expectedthat theTrickling Filter andPrimary
Clarification will achieve61% removal of theBOD in the raw influent wastewater. Effluent
CBOD5 concentrationsare estimated at 40 mg/i based on an assumedinfluent CBOD5
concentrationof 118 mg/i.

Effluent suspendedsolids concentrationsare estimatedat 50 mg/I based on an assumed
suspendedsolidsconcentrationof 170mg/l into thetrickling filter’s secondaryclarifiers.

City of Lincoln, illinois
WastewaterTreatmentSystemImprovements
Donohue#10479 -2-



Bypassingthe activatedsludgeprocesswill resultin the loss of the nitrification processin the
Aeration Basins.The 1935 era trickling filters were not designedfor nitrification and will not
reducethe influent ammoniaconcentrations.Basedon the significantimpactsto the facility’s
nitrification processeffluent ammonianitrogenconcentrationsareestimatedat 15 mg/I basedon
anassumedinfluentammonianitrogenconcentrationof 15 ingfl.

V. Drinking Water Regulations Variance
(35 III. Adm. Code i80.202-b-5)

The Projectinvolves improvementsto the City’s WastewaterTreatmentSystem. No project -

activities are relatedto the City’s public water supply. Thereforethis portion of the Illinois
AdministrativeCodeis notapplicableto this project.

VI. Assessment of Adverse Environmental Impacts,
(35 Ill. Adm. Code 180.202-b-6)

The modifications to the yard piping around the Aerations Basins and modifications to the
Tertiary Clarifier Splitter Box (Structure506) are expectedto takeplacearoundSeptember15,
2003,during dry weatherconditions. During thesetimes it expectedthat the influent flows and
loadingsshouldbe below the original designloadingsof theplant. With the existing Primary
Clarifiers, Trickling Filter, and SecondaryCiarifiers in operation, the project construction
sequencingattemptsto minimizeimpactson thefacility’s treatmentprocess.

Also importantto noteis that illinois EPA hasindicatedthat the Salt Creekis not listedon the
303(d)list as a protectedwateroftheStateof Illinois. Therefore,it is not expectedat this time
thatany TotalMaximumDaily Load(TMDL) limitations will beput in placefor this stream.

VII. Hardship Statement
(35 III. Adm. Code i80.202-b-7)

The Projectinvolvesyardpiping modificationsaroundtheexisting AerationBasinsandTertiary
Clarifiers.Additionally, theexistingTertiary Clarifier Flow Splitter Structurewill bemodified to
bring it into compliancewith currentenvironmentalregulations.The yard pipingand flow splitter
modificationsare estimatedby the GeneralContractor’(Femily-Dickerson)to take22 working
days(30 calendardays)to complete.During this time,the facility’s capacityto removeCBOD5,
suspendedsolids,andammonianitrogenwill bereduced.

A detailedconstructionsequencingschedulewas providedas part of the constructiondocuments
for theProject.The constructionsequencingschedulerequiredthatthe Contractorprovidebypass
pumpingfrom the AerationBasinsto the SecondaryClarifierswhile theSecondaryClarifierFlow
Splitter (Structure506)wasout of service.Themodifications to theFlow Splitter arerequiredto
bring the structurein compliancewith current environmentalregulations.Modifications to the
Splitter Structureare structuralin natureandrequireall flow to thestructureto be shut-offwhile
the modificationsarecompleted.

The GeneralContractor(Femily Dickerson)for theprojecthasexpressedconcernsregardingthe
ability to completethe requiredyardpiping modificationswhile the AerationBasinsandTertiary

City of Lincoln, Illinois
WastewaterTreatmentSystemImprovements
Donohue#10479



Clarifiers remainin operation.Femily Dickersonhasstatedthat they believe it is necessaryto
bypassflows aroundtheentireactivatedsludgeprocesswhile theyard piping modificationsare
completed.Presentlythereis no way to isolatethepipesandthesepipesmust remainin service

‘for the ActivatedSludgeProcessto operate.Thus,bypasspumpingaroundtheTertiary Clarifier
Flow Splitter Box will not facilitate the requiredyard piping improvementsnecessaryfor the
project.

The provisionoftemporarywastewatertreatmentfacilities to replacethat capacitywould placea
severehardshipon the City. Such facilities could include a temporarypackagewastewater
treatmentplant or the truckingof theCity’s wastewaterto anotherwastewatertreatmentfacility.
The costofthoseoptionscould easilyexceedtheCity’s annualbudgetfor operatingthe facility.
Therefore,theImplementationofthesetemporarytreatmentmethodsis considerednot financially
feasible.

VIII. Description of Compliance Procedures and Timetable

(35 IH. Adm. Code 180.202-b-8)

A. Compliance Procedures

To ensurethat propertreatmentof thewastewateroccursduring theproject, theContractorwill
berequiredto follow thework sequencedetailedin the ProjectDocuments.TheActivatedSludge
ProcessFacilitieswill be takenoutof operationto makethemodificationsto it for a periodof22
working days(30 calendardays)in conjunctionwith the ImprovementsProject. All plant flows
up to 6.3-MGD will treatedutilizing theexisting PrimaryClarifiers,Trickling Filter, Secondary
Clarifiers, Excess Flow Clarifier, Excess Flow Chlorine Contact Tank, and Effluent Flow
Measurement/SamplingFacilities. The Aeration Basins, Tertiary Clarifier Flow Splitter and
Tertiary Clarifiers will be taken out of operation to facilitate the yard piping modifications
necessaryfor thesestructuresin conjunctionwith the ImprovementsProject. Wastewaterflows
in excessof 6.3 MGD would be capturedand treatedby the existingExcessFlow Facilities.
Doing this will ensurethat the facility’s treatmentprocesscontinuesto operateeffectively and
environmentalimpactsareminimized.

B. Timetable

The Contractorhasbeendirectedto completethemodifications to theyard piping andTertiary
Clarifier Flow Splitter (Structure506) within 22 working days (30 calendardays) after
commencingwork on thosemodifications. It is expectedthat the modificationswill beginaround
September15,2003.

VIII. Alternative Methods of Compliance
(35 III. Adm. Code 180.202-b-9)

Alternative methodsof complianceincludea temporarypackagewastewatertreatmentplant or
the truckingof theCity’s wastewaterto anotherwastewatertreatmentfacility. The costof those

City of Lincoln, Illinois
WastewaterTreatmentSystemImprovements
Donohue#10479 4..



optionscould easilyexceedthe City’s annualbudgetfor operatingthe facility. Therefore,the
implementationof thesealternativemethodsofcomplianceis considerednotfmancially feasible.

IX. Variance Duration (35 III. Adm. Code 180.202-b-i 0)

TheCity ofLincoln formally requeststhat theProvisionalVariancebeissuedfor a durationof45
consecutivecalendardays.

X. Previous Variances (35 III. Adm. Code 180.202-b-il)

The City of Lincoln has not requested,nor has receivedany provisional variancesfor its
wastewatersystemwithin thepreviouscalendaryear.

Xl. Status of Current Permit (35 III. Adm. Code 180.202-b-i 2)

The City’s WastewaterTreatment Facility is currently operatingunder NPDES Permit No.
1L0029564,which wasmadeeffectiveon October 1, 2001. Thatpermitremainsin effect until
September30, 2006.

City of Lincoln, Illinois
WastewaterTreatmentSystemImprovements
Donohue#10479 -5-



ATTACHMENT “A”
Basis ofDesign

CurrentConditionsand Facilities

Client: Environmental Management Corporation
Project: Wastewater Treatment and Sewer System Improvements - Variance Permit

Donohue Project No. 10479
Revised: May 29, 2003
Task: Process Calculations-Current Flows & Facilities

1996-98 Population Equivalent of plant, based on BOO =

1996-98 Population Equivalent of plant, based on SS =

1996-99 Design Avg. Flow =

1996-99 Maximum Monthly Flow =

Maximum Weekly Flow =

Maximum Daily Flow =

Design Peak Hourly Flow =

1996-99 BOO load at avg day =

1996-99 SS load at avg day =

1996-99 NH3-N load at avg. day =

Est. 1996-99 Avg Daily TKN load =

Est. 1996-99 Avg. Daily Phos. load =

1996-98 Max Daily BOD load =

1996-98 Max. Daily SS load =

Max Daily NH3-N load =

Est. 1996-98 Max. Daily TKN load =

Est. 1996-98 Max. Daily Phos. load =

MGD (same as listed on NPDES permit)
MGD
MGD
MGD (Pump Capacity)
MGD (Pump Capacity)

lb CBOD/day
lb SS/day
lb NH3-N/day
lb TKN/day
lb P/day

lb CBOD/day
lb SS/day
lb NH3-N/day
lb TKN/day
lb P/day

RESULTING DESIGN AVG, RAW INFLUENT CONCENTRATIONS
118 ‘ mg/I BOD
170 mg/ISS
15 mg/I NH3-N
10 n.~~/lP (estimated)

II. First analyze capabilities of Blo-roughing side of Treatment Processes~

NOTE: Plant upgrade in 1977 routes 75% of the flow through Bio-roughing stage first before discharge into Act. Sludge System

Al. Flow and loading split into Raw Sewage Pumps inside “Pump & Service Bldg’

10479.315
Final VarianceBasisof Design.xls

Percentage of split to blo-roughing side = 100.0%

I. Raw Wastewater Flows and Loadings

A. Compile Present Day Flows and loads

19,412
23,730

3.35
4.19
5.03
6.30
6.30

3,300
4,746

428
570
279

6,635
11,729

871
1,162

647

p. 1 - 1



ATTACHMENT “A”
Basisof Design

CurrentConditions andFacilities
Bio-roughing side Current Design iwg. i-low = .s.35 MGD

Design Maximum Monthly Flow = 4.19 MGD
Maximum Weekly Flow = 5.03 MGD

Maximum Daily Flow = 6.30 MGD (Pump Capacity)
Design Peak Hr. Q to bio-roughing side = 6.30 MGD (Pump Capacity)

Peak instantaneous Flow = 0.00 0

BOO load to bio-rough side at Design Avg Flow = 3,300 lb CBOD/day
SS load to bio-rough side at Design Avg Flow = 4,746 lb SS/day

NH3-N load to bio-rough side at Design Avg. Flow = 428 lb NH3~N/day

BOD load that bypasses bio-rough side at Design Avg Flow = 0 lb CBOD/day
SS load that bypasses bio-rough side at Design Avg Flow = 0 lb SS/day

NH3-N load that bypasses bio-rough side at Design Avg Flow = 0 lb NH3-N/day

BOO load to bio~rough side at Max. Daily Flow = 6,635 lb CBOD/day
SS load to bio-rough side at Max. Daily Flow = 11,729 lb SS/day

NH3-N load to bio-rough side at Max. Daily Flow = 871 lb NH3-N/day

BOD that bypasses bio-rough side at Max. Daily Flow = 0 lb CBOO/day
SS that bypasses bio-rough side at Max. Daily Flow = 0 lb SS/day

NH3-N that bypasses bio-rough side at Max. Daily Flow = 0 lb NH3-N/day

A-2. PumpIng Capacity In Pump and Service Building

Pump #1 = 556 gpm
Pump #2 = 1,042 gpm
Pump #3 = 1,389 gpm
Pump #4 = 1,389 gpm

Pump total capacity = 4,375 gpm
(with no units out ofservice) 6.3 MGD

Pump firm capacity 2985.92 gpm
(with largest unit out ofservice) 4.3 MGD

B-i. Compute BOD reduction in Primary Clarifiers at max. permitted Design Avg. Flow

BOO load to bio-rough side at Design Avg Flow = 3,300 lb CBOD/day

Avg Flow to Primary Clarifiers = 3.35 MGE~

Total primaryclarifier surface area = 2,080 SF

SSR at Design Avg. Flow = 1,611 gpd/SF

CBOD removal in Primary Clarifiers at Design Avg. Flow = 26% from chart - EPA Stds. App. E, Fig. 2

BOD load out of Primaries at max. permitted Avg. 0 = 2,442 lb CBOD/day

B-2. Compute BOO reduction in Primary Clariflers at Max. Daily Flow

10479.315
Final VarianceBasisof Design.xls ‘ p. 1 - 2



El =

Wi =

V=
F=

No. of trickling filter units
Each trickling filter’s diameter

Surface area of one trickling filter unit
Total surface area of both trickling filter units

lb CBOD/day

gpd

SF

gpd/SF

from chart- IEPA Stds. App. E, Fig. 2

lb CBOD/day

ATTACHMENT “A”

BasisofDesign
CurreniConilitionsandFacilities

BOO load to bio-rough side at ~ax. uaily i-low = b,635
Peak Hour Flow to Primary Clarifiers = 6,300,000

Total primary clarifier surface area = 2,080

SSR at Max. Daily Flow = 3,029

CBOD removal in Primary Clarifiers at Max. Daily Flow = 20.0%

BOO load out of Primaries at Max. Daily Q = 5,308

C-i. Flows and loadings into Trickling Filters at Daily Average Flow

As per 35 III. Adm. Code 370.900-h-2, use NRC formula on page 706 of WEF MOP 8(1992)

Nat’l Research Council (NRC) formula:

P=
R/O =

BOD load outof Primaries at max. permitted Avg. 0 =

Wi =

El = lOO#(l+O.OO85x(Wl#VF)°~5)

percent BOO removal efficiency
BOD loading into trickling filter, ppd
volume of IF media, acre-ft
number of passes of the organic mat’l

= (1+R/Q) ÷[(1+(1-P) x R/Q~
weighting factor, 0.9 for military TF plants
recirculation ratio (recirc ~ + plant flow Q)

2,442 lb CBOO/day
2,442 lb CBOD/day

V = media area x media depth

=

= 135 feet
= 14,314 SF
= 14,314 SF

0.33 acres

5.00 feet

1.64 acre-feet

0.9

1.20 recirc cap. is 3.0 MGD when plant ADF is 2.5 MGD

Depth of each trickling filter’s media =

V (volume of TF media) =

P=

lR/Q =

10479.315
Final VarianceBasisof Design.xls p. 1-3



ATTACHMENT “A”
BasisofDesign

CurrentCondit~onsandFaciliti9 ~

El = 69.7 percent BOO removal in trickling filters

REALITY CHECK
Compute applied BOO load per volume of media = W + (VF)

847 lb BOO per day per acre-ft
34.12 lb BOO per 1000 cu-ft

BOO load out of Secondary Clarifiers at Design Avg. Q = 739 lb CBOD per day
26 mg/I CBOD

C-2. Flows and loadings into Trickling Filters at Max. Daily Flow

As per 35 Ill. Adm. Code 370.900-h-2, use NRC formula on page 706 of WEF MOP 8(1992)
Nat’l Research Council (NRC) formula:

El = lOO÷(l÷O.OO85x(Wl.z~VF)°~5)

El = percent BOD removal efficiency
Wi = BOD loading into trickling filter, ppd

V = volume of TF media, acre-ft
F = number of passes of the organic mat’I

= (l÷R/O)+ [(i+(l-P) x RJQ~
P = weighting factor, 0.9 for military IF plants

R/O = recirculation ratio (recirc 0 ÷plant flow 0)

BOO load out of Primaries at Max. Daily Q = 5,308 lb CBOD/day
Wi = 5,308 lb CBOD/day

V = media area x media depth

No of trickling filter units = ~

Each trickling filter’s diameter = 135 feet
Surface area of one trickling filter unit = 14,314 SF

Total surface area of both trickling filter units = 14,314 SF
0.33 acres

Depth of each trickling filter’s media = 5.00 feet

V (volume of TF media) = 1.64 acre-feet

Pr 0,9!,

R/Q= 1.20

Fr 1.75

10479.315
Final VarianceBasisof Design.xls p. 1 4



ATTACHMENT “A”
BasisofDesign

= . . .61.0 percent BOD removal in trickling filtersCurrentConcutionsandFacilities

BOO load out of Secondary Clarifiers at Max. Daily Q = 2,071 lb CBOD per day
39 mg/i CBOD

C-3. Flow and loading Into Secondary Ciarifiers

No. of Secondary Clarifiers = 2

Secondary Clarifier #1’s diameter = 40 feet
Surface area of Secondary Clarifier #1 = 1,257 SF

Percent of total = 39%

Secondary Clarifier #2’s diameter = 50 feet
Surface area of Secondary Clarifier #2 = 1,963 SF

Percent of total = 61%

Total Secondary Clarifier surface area = 3,220 SF

Average Flow to Secondary Clarifiers = 3,350,000.00 gpd

Existing Surface Settling Rate (SSR) = 1,040 gpd/SF

Design Peak Hr. 0 to bio-roughing side 6.30 MOD
6,300,000 gpd

Existing Surface Settling Rate (SSR) = 1,956 gpd/SF

10479.315
Final VarianceBasis of Design.xls p. 1 - 5
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