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OverviewOverview
 Overview of Aerobic Treatment UnitsOverview of Aerobic Treatment Units

 Installing for accessibility to systemInstalling for accessibility to system
components for conducting maintenancecomponents for conducting maintenance

 System maintenance is critical for allSystem maintenance is critical for all
onsite wastewater treatment systemsonsite wastewater treatment systems

 Describe operation and maintenanceDescribe operation and maintenance
activities.activities.

 Sharing information regarding operationSharing information regarding operation
and maintenanceand maintenance



ComponentsComponents

 Trash Removal/Anaerobic TreatmentTrash Removal/Anaerobic Treatment

 Aerobic TreatmentAerobic Treatment

 Mixing of the Food & BacteriaMixing of the Food & Bacteria

 F/M ratioF/M ratio

 Air SupplyAir Supply

 ClarificationClarification

 Sludge ReturnSludge Return
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Trash Removal andTrash Removal and
Anaerobic Treatment.Anaerobic Treatment.

 Generally referred to as theGenerally referred to as the ““trash tanktrash tank”” oror
septic tankseptic tank

 Removes non degradable materials from theRemoves non degradable materials from the
waste stream.waste stream.

 Provides anaerobic treatment.Provides anaerobic treatment.

 Can be used as a component of aCan be used as a component of a
denitrificationdenitrification processprocess



Microbes for WastewaterMicrobes for Wastewater
TreatmentTreatment

 MicrobesMicrobes
 Provide treatmentProvide treatment

 Must keep them healthyMust keep them healthy

•• FoodFood

•• pHpH

•• DODO

•• TemperatureTemperature

 Healthy EnvironmentHealthy Environment
 Aerobic microbesAerobic microbes

 Facultative microbesFacultative microbes

 Anaerobic microbesAnaerobic microbes



LoadingLoading

 WaterWater –– HydraulicHydraulic

 Flow volume, GPDFlow volume, GPD

 VelocityVelocity

•• GPMGPM

•• GPHGPH

 FoodFood –– OrganicOrganic

 BODBOD

•• Concentration, mg/LConcentration, mg/L

•• Mass, Pounds per dayMass, Pounds per day



Types of Aerobic Treatment UnitsTypes of Aerobic Treatment Units

 Submerged Aerobic Treatment SystemsSubmerged Aerobic Treatment Systems
 Suspended GrowthSuspended Growth

 Submerged Attached Growth/Fixed FilmSubmerged Attached Growth/Fixed Film

 Sequencing Batch ReactorSequencing Batch Reactor

 Rotating Biological ContactorRotating Biological Contactor



Suspended GrowthSuspended Growth

 Aerobic microbes freeAerobic microbes free
swimming in theswimming in the
aeration chamberaeration chamber

 Mixing in the chamberMixing in the chamber
mixes the microbesmixes the microbes
and the wastewaterand the wastewater
contaminantscontaminants

 Microbial growth inMicrobial growth in
equilibrium with theequilibrium with the
organic loading,organic loading,
Extended aerationExtended aeration



Submerged Attached Growth /Submerged Attached Growth /
Fixed Film MediaFixed Film Media

 Media is submerged inMedia is submerged in
the aeration chamberthe aeration chamber

 Microbes are attached toMicrobes are attached to
the mediathe media

 Effluent is circulatedEffluent is circulated
through the media thusthrough the media thus
passing contaminants bypassing contaminants by
the microbesthe microbes

 Microbial growth inMicrobial growth in
equilibrium with theequilibrium with the
organic loading,organic loading,
Extended aerationExtended aeration



Sequencing Batch ReactorSequencing Batch Reactor

 Suspended growthSuspended growth
treatment processtreatment process

 Utilize a singleUtilize a single
chamber for achievingchamber for achieving
aeration, clarificationaeration, clarification
and anoxic conditionsand anoxic conditions

 Flow equalizationFlow equalization
chamber for dosingchamber for dosing
effluent into theeffluent into the
treatment chambertreatment chamber



Rotating Biological ContactorRotating Biological Contactor

 Fixed film mediaFixed film media

 Media is a diskMedia is a disk

 Motor slowly rotatesMotor slowly rotates
disks through thedisks through the
effluenteffluent

 Aeration is achieved byAeration is achieved by
passing the mediapassing the media
through the air space inthrough the air space in
the chamberthe chamber

System venting for air



Installation for O&MInstallation for O&M

 Appropriate assemblyAppropriate assembly

 Water tightnessWater tightness

 Accessibility for O&MAccessibility for O&M



Appropriate AssemblyAppropriate Assembly

 ComponentsComponents

 ElevationElevation

 LevelLevel

 Stable backfillStable backfill



Water TightnessWater Tightness

 Critical for treatmentCritical for treatment

 Water enteringWater entering

 Water exitingWater exiting

 Hydraulic overloadingHydraulic overloading
flushes systemflushes system

 Partially treatedPartially treated
wastewater exitswastewater exits

 Solids carryoverSolids carryover

 Dilutes microbialDilutes microbial
populationpopulation



Accessibility for MaintenanceAccessibility for Maintenance

 ManufacturersManufacturers
guidanceguidance

 Risers to surfaceRisers to surface

 Appropriate sizeAppropriate size
openingsopenings

 Appropriate depthAppropriate depth

 Connections toConnections to
componentscomponents



OperationOperation

 General operationalGeneral operational
statusstatus

 Operational status ofOperational status of
the five componentsthe five components



General OperationGeneral Operation

 Odors presentOdors present

 AerobicAerobic

 AnaerobicAnaerobic

 LocationLocation

 Risers & DrainageRisers & Drainage

 Power to panelPower to panel



Trash TankTrash Tank -- OperationOperation

 Not present on someNot present on some
unitsunits

 Determine depth ofDetermine depth of
scum, solids, clearscum, solids, clear
zonezone

 Baffles presentBaffles present



Aeration ChamberAeration Chamber -- OperationOperation

 MixingMixing

 Color of biomassColor of biomass

 Microbial populationMicrobial population

 Sludge depthSludge depth

 Dissolved oxygenDissolved oxygen

 pHpH



Air SupplyAir Supply -- OperationOperation

 Operating statusOperating status

 PressurePressure

 VacuumVacuum

 Air flowAir flow



ClarificationClarification -- OperationOperation

 Water columnWater column

 Scum presentScum present

 Clear zone depthClear zone depth

 Relation to outletRelation to outlet

 Settling solids inSettling solids in
bottombottom

 Color of solidsColor of solids



Sludge ReturnSludge Return -- OperationOperation

 PassivePassive

 Solids returningSolids returning

 Active returnActive return

 Pump operationalPump operational

 Depth of solidsDepth of solids



MaintenanceMaintenance

 All technologiesAll technologies
require maintenancerequire maintenance

 Frequency andFrequency and
activities varyactivities vary

 TypesTypes
 RoutineRoutine -- scheduledscheduled

 UnscheduledUnscheduled ––
response to alarmsresponse to alarms

 Five components ofFive components of
systemsystem



Trash TankTrash Tank -- MaintenanceMaintenance

 PumpingPumping

 Remove allRemove all
materials from thematerials from the
trash tanktrash tank

 Check bafflesCheck baffles
when pumpedwhen pumped

 Structural reviewStructural review

 Water tightnessWater tightness
reviewreview



Aeration ChamberAeration Chamber -- MaintenanceMaintenance

 PumpingPumping

 Suspended mixedSuspended mixed
liquorliquor

 Sludge in bottom ofSludge in bottom of
tanktank



Aeration SystemAeration System -- MaintenanceMaintenance

 Cleaning inletCleaning inlet
 FiltersFilters

 ScreensScreens

 DistributionDistribution

 PipingPiping

 AspiratorAspirator

 DiffusersDiffusers

 Air pumpsAir pumps
 MotorsMotors

 HeadsHeads

 VanesVanes



ClarificationClarification -- MaintenanceMaintenance

 Scum removalScum removal

 SprayingSpraying

 MixingMixing

 RemovalRemoval

 Sides of clarifierSides of clarifier

 Active filtrationActive filtration

 BioBio--filtersfilters

 SocksSocks



Sludge ReturnSludge Return -- MaintenanceMaintenance

 PassivePassive

 Solids returningSolids returning

 ActiveActive

 Solids removalSolids removal

 Changing pump runChanging pump run
timetime



Response to AlarmsResponse to Alarms

 Type of alarmType of alarm

 Water levelWater level

 Air supplyAir supply

 ElectricalElectrical

 Response timeResponse time

 48 hours48 hours



MonitoringMonitoring

 Performance criteriaPerformance criteria

 ComplianceCompliance

 Effluent qualityEffluent quality

 Biochemical OxygenBiochemical Oxygen
Demand, BODDemand, BOD55

 Total SuspendedTotal Suspended
Solids, TSSSolids, TSS

 FecalFecal ColiformsColiforms



Service ContractsService Contracts

 First two yearsFirst two years

 OnOn--going servicegoing service

 Type of contractType of contract

 OperationOperation

 MaintenanceMaintenance

 MonitoringMonitoring

 RepairsRepairs

 ResponsibleResponsible
management entitymanagement entity



Documentation of ServiceDocumentation of Service

 Routine service reportsRoutine service reports
 HomeownerHomeowner

 Permitting authorityPermitting authority

 Weather proof tagWeather proof tag

 Alarm response reportsAlarm response reports
 HomeownerHomeowner

 Permitting authorityPermitting authority

 Weather proof tagWeather proof tag

 Door hanger, businessDoor hanger, business
cardcard

 Talk to the occupant inTalk to the occupant in
the homethe home



Notification of AlarmsNotification of Alarms

 Audio / visual alarmsAudio / visual alarms

 Homeowner contactsHomeowner contacts
service providerservice provider

 Electronic MonitoringElectronic Monitoring
and Automaticand Automatic
NotificationNotification

 Service providerService provider

 Answering serviceAnswering service

 Electronic recordingElectronic recording
and notificationand notification



Verification of ServiceVerification of Service

 Regulatory functionRegulatory function

 Office activitiesOffice activities

 Review workReview work

 Record keepingRecord keeping

 TrackingTracking

 Field activitiesField activities
 Spot check reportsSpot check reports

 Verify signatures on tagVerify signatures on tag

 Electronic verificationElectronic verification

 Service provider went toService provider went to
sitesite



SummarySummary

 Installing for accessibility to systemInstalling for accessibility to system
components for conducting maintenancecomponents for conducting maintenance

 System maintenance is critical for allSystem maintenance is critical for all
onsite wastewater treatment systemsonsite wastewater treatment systems

 Describe operation and maintenanceDescribe operation and maintenance
activities.activities.

 Sharing information regarding operationSharing information regarding operation
and maintenanceand maintenance


