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}Install 2 VFD (variable frequency drive) units 
to control rotational speed of electric motors 
connected to 3 blowers which provide air flow 
to the two aeration basins

}Replace coarse bubble diffusers with fine 
bubble diffusers within aeration basins and 
digester basins

}Reprogram SCADA controls to link and 
coordinate DO levels, VFD & blower 
operations

3



}EDI (Environmental Dynamics, Incorporated) 
presented aeration efficiency improvements 
at the Alliance Water Resources (AWR) 
management seminar

}AWRõs managers investigated existing WW 
treatment facilities to determine possibility of 
making improvements

}EDI explained its relationship as òtrade allyó 
with Ameren and potential for one - time 
rebate for efficiency upgrades
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}EDI, AWR, & Vandevanter Engineering formed 
a partnership to explore project feasibility

}EDI obtained record drawings for aeration 
basins and digester basins to determine 
aeration piping configurations and 
engineering considerations

}Vandevanter Engineering conducted site visit 
to determine possibility of VFD installation 
for aeration basin blowers
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}AWRõs staff obtained electrical usage bills 
from city to determine monthly kW - hours 
used and billing rate structure ($/kW - hours)

}EDI and Vandevanter prepared cost estimates 
for AWR for capital improvements

}AWR and EDI completed Ameren rebate 
paperwork
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}AWR created presentation to city council to 
explain project - description, costs, schedule, 
and payback

}City council discussed proposed WWTF 
improvements and agreed to place the 
project on the council agenda for vote
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}AWR funded approx. $120,000 capital 
improvement through revised O&M contract

}City planned to receive Ameren rebate of up to 
$61,920 (savings based on $0.05/kW - hr or up 
to 50% of project cost)

}City could realize approximately $37,000/yr 
electrical savings through VFD use (less blower 
hp needed) and motive pump shutdown

}Project payback - 2 years or less
}Motion made to proceed with project on 

August 31, 2009
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}City does not purchase initial capital investment -
no impact to bonding capacity

}Decreased electrical consumption (kW - hr) provides 
cost relief to city. Ameren proposed 18% rate 
increase to PSC. Ameren obtained approval for 10% 
hike effective around July 2010

} Improved oxygen transfer rate during aeration and 
digestion process produces less sludge. Less 
sludge production results in less sludge volume 
and subsequent land application
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}VFD units (advantages):
ƁLess wear to electric motors due to gradual start -

up
ƁExisting condition for aeration basin required 

one, 75 - Bhp blower per basin
ƁProposed improvements (diffusers) for aeration 

basin required only 40 Bhp for both basins
ƁReduced motor and blower rotational speeds 

demand less electric/horsepower and produce 
less air flow
ƁSupply less air flow(volume) to more efficient 

diffusers over a larger surface area (basin floor)
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} Obtain electrical usage information - i.e. motors, 
blowers, utility bills, meter reading

} Obtain air flow data - i.e. blower hp/cfm, air line pipe 
sizes/locations

} Operations

ƁTime duration for basin out - of - service?

ƁValving, pipe connections, & changes in flow?

ƁVFD- changes in rpm creates temp. change and pump 
efficiency curve changes

ƁBasin area & depth, basin drainage/sludge disposal

ƁWeather - snow/ice, temp swings affect DO, flow rate
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}SBR style facility converted to extended 
aeration process

}Approximately 0.75 MGD treatment design 
capacity (intense rains could have plant at 1.3 
MGD or greater)

}2 aeration basins contain original SBR 
aeration piping along basin floor

}2 digesters contain coarse bubble diffusers
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}Original construction as SBR - style WWTF (c. 1997)

}Revised treatment to extended aeration WWTF and 
expanded plant capacity (c. 2003)

}Monthly Missouri DNR Permit Limits:

ƁBOD: 30 mg/L

ƁTSS: 30 mg/L

ƁAmmonia: 2.1 mg/L (summer); 3.0 mg/L 
(winter) - monitoring through December 19, 2011

ƁO&G: 10 mg/L

ƁFlow: 0.85 MGD (design); 1.75 MGD (design peak)

ƁRemoval Efficiency: 85% or greater
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} AWR contracted with Environmental Dynamics, Incorporated 
and Vandevanter Engineering to complete design drawings 
and execute contracts

} Purchase orders created and materials ordered

} Pre- construction meeting to coordinate work activities and 
task responsibilities
ƁVandevanter & MicroComm - First activity needed - Install VFD units, 

electrical connections, and program SCADA in conjunction with DO 
readings & blowers

ƁAWRõs staff scheduled draining of basin, then demolition of existing Jet-
Tech aeration equipment in aeration basins

ƁAWRõs staff coordinated crane operator to lift old Jet- Tech equipment out 
of aeration basins and place pallets of EDIõs materials into the basins

ƁEDIõs staff scheduled to install new SS drop pipe, horizontal piping and 
diffusers
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}Vandevanter installed VFDs during week of March 
1, 2010

}MicroComm programmed SCADA with VFD 
information

}Aeration Basin #2
ƁAWR crews performed demolition work on March 15, 2010

ƁEDI installed new diffusers on March 16, 2010

ƁSystem tested & approved on March 17, 2010

}Aeration Basin #1
ƁAWR crews performed demolition work on March 22, 2010

ƁEDI installed new diffusers on March 23, 2010

ƁSystem tested & approved on March 24, 2010
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VFD
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Typical blower assembly (rated at 75 Bhp/ each)
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Blowers
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3 Blowers ð
75 hp/ 
blower
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Original Jet-Tech Nozzles from SBR Construction
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