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Historic Approach to Good Settling Floc

Selector zone
concept introduced
to control bulking
(Choduba et al.
1973)

Filaments shown to
dominate based on
bioreactor design
and operation
(Eikelboom, 1975)

Unified theory of
filaments developed
(Sezgin et al, 1978)

DO shown to
impact selection of
filaments versus
flocs (Palm et al.
1980)

SVI correlations for
settling curves
became more
standardized
(Wahlberg and
Keinath, 1998;
Daigger, 1995;
Ozinsky and
Ekama, 1995)

Selector zone
design became
more formal
(Marten and
Daigger, 1997) and
better understood
(Martins et al, 2004)

WE&RF report on
selector zone

design guidelines
(Gray et al, 2008)

Microthrix
proliferation in
selector zones
associated with
LCFA uptake
capacity in anoxic
conditions
(Noutsopoulos,
2012)

Sludge settleability
(densification)
more sensitive to
feast to famine than
gravity (An, 2021)
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What is Microthrix parvcivella?

Filamentous bacterium

Seasonally causes bulking &
foaming

Poor settling sludge

Reduced treatment efficiency

Increased operational costs
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What are the key

considerations?
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Food to Microorganism Ratio

High F/M in the selector zone increases Microthrix proliferation
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Food to Microorganism Ratio — Considerations

‘; Maintaining a high anaerobic F/M where
® rbCOD is fermented

Followed by rapid uptake and
stabilization in aeration zones

-\33? Will help reduce growth of Microthrix.
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Nutrient Management

Microthrix requires ammonia as a
nitrogen source to proliferate.

High ammonia concentrations can
x result in preferential selection for
Microthrix.
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Nutrient Management — Considerations

High ammonia can be mitigated by
maintaining sufficient aeration and
SRT

* However, low growth kinetics promotes
growth of Microthrix.
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DO & Carbon Management

Not enough denitrification and PAO
activity to consume influent rboCOD
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DO & Carbon Management — Considerations
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SRT Management

Microthrix is a slow grower with a
low max specific growth rate

Research suggests that lowering
SRTs to <6 days can significantly
reduce growth
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SRT Management - Considerations

M. parvicella counts as a function of SRT 6'day SRT is low for many WRRFs that
treat complex or high-strength waste
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Consider Response to Mircrothrix

High F/M

High or Low DO Surface Wasting/Selective
‘/ Wasting works

Increase WAS — more favorable

E for Microthrix, less for good
c bugs
Cabon e Eventually Microthrix goes away
rbCOD Bleedthrough Long SRT e Bleed ammonia down basins
ol * Bleed rbCOD from selector zones
E . _ * Worse growth pressures for flocs
High Ammonia

& settleability
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Case Study: Wisconsin Rapids

SRT Management
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Wisconsin Rapids WWTP
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Controlling to MLSS not the entire story
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F:M (Ib/Ib)

Loading and Maintaining the Right Inventory are Key
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Case Study: Fond du Lac

DO Control
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Fond du Lac WT&RRF
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DO Swings are Typical But...Is There More Going On?

High DO = High Loading
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Diurnal Swings Require Consideration
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DO Control Impact on Settleability
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Using Image Analysis to
Quantity Changes to Floc

Fond du Lac Wastewater Treatment & Resource
Recovery Facility
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Analyze area of raw image
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Analyze area not associated with
floc. Subjective to microscopic image
artifacts and picture information

Thresholding method: |Default ]
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Analyze dead cell area. Solve for
active cell area by difference and
quantify area percentage
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Establishing Trends Could Provide More Insight
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F:M for Active Biomass Higher than Bulk...
Residual Could Promote Microthrix
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In Short...

High F/M

6

rbCOD Bleedthrough
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Carbon

High or Low DO

Long SRT

E High Ammonia
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Thank You!
+1 913 458 9577
yene@bv.com
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