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~ 30% Additional VS Reduction
~10% TS Reduction

Provides a wide spot in the line
Reduces dewatering chemicals
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Nitrification/Denitrification Cycle
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Operational Considerations

PH in SNDR from transfer

Buffering of the pH occurs In the transfer
3000 to 5000 mg/L as CaCQO3

Soluble COD transferred over

Blower is off during and after transfer



SNDR Advantages

* Increased cake solids (mono/divalent)
e Less solids to store and transport

 Lower ammonia in recycle stream (~70%)
Acts as biological scrubber

 Mesophilic temperature (air out = 95)
 Reduces operator exposure

 Reduces corrosion of equipment

* Odor free cake solids for storage or reuse



Product Parameters

Parameter Concentration
N 2.3—55%

P 1.3-3.6%

K 0.5-1.0

OM 50 — 60 %
C/N 6-10:1
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FIGURE 1 Speedway Wastewater Treatment Plant

=3 Red arrows are flow measurement points
=3 Purple arrows are ammonia measurement points
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Speedway WWTP

1954 - 4 mgd trickling filter facility

1972- upgraded 7.5 mgd secondary
treatment utilizing an innovative pure
oxygen activated sludge facility — UNOX —

1991 - addition of nitrification towers

2001- replaced Zimpro process with
Anaerobic Digestion

2001- added BFP for thickening and
dewatering






.

- Speedway, IN







SNDR Design

* Biological solids loading
 Volatile fatty acid oxidation

* Net nitrification/denitrification oxygen
requirements

*Mixing is controlled by jet pump Operates at
various speeds depending on oxic or
anoxic mode

* Provides better oxygen transfer during
oxic and mixing in anoxic
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TROUBLE WITH AMMONIA

Speedway, IN
— NPDES permit requirement

e 1.5mg/l summer
e 1.6 mg/l /winter.

 Between 2008 and 2010, approximately

30 percent of the daily discharges
exceeded the permitted ammonia level

« Why so much ammonia?



Ammonia Loading

Location

Raw Sewage

SIU stream
w/0
pretreatment

BFP Filtrate
recycle

TotAal

Average
Concentration
mg/l

9.92

32

1,023

Maximum Average
Concentration Loading
mg/l Ib/d
30.2 460
41 23
3,460 386
809

Maximum
Loading
Ib/d

1,824

100

1,069

2.993
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Speedway, IN SNDR
Ammonia at the Indy 500
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SNDR Control

e pH Is primary control
e Secondary control: foam, temperature &
ORP

 During oxic cycle, alkalinity is consumed
and pH decreases and ORP increases

e Switch to anoxic cycle air turned off, (or
trimmed), pH increases and ORP
decreases



SNDR operation

 Pump and Blower equipped with VFD
e Typically air on ~75% of time
* Process controlled by pH and ORP

* Able to meet the high uptake demand on
Initial feed cycle and lower oxygen
demand in anoxic cycle

 Vary blower and recycle rate independently



Ammonia, Lb/Day

Ammonia Loading from Filtrate
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Effluent Ammonia, mg/I
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SNDR Temperature

 Nitrifying and denitrifying bacteria are highly
temperature dependent
 |ldeal range is ~90 to 100 F >105 too extreme

« QOutside Air Is added to aid in temperature
control
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Conclusions

Reduce nutrient recycle (NH4Y)
Better cake quality

Lower dewatering costs

Better air quality in dewatering room
Reduce volume of solids for T&D
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