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Research Objectives

AEvaluate ability of Nsparged contactor to remove NGrom water

AComparereatment and operational performance of B-sparged
contactor vs. fixeebed filter

Almprove N-sparged contactor design by evaluating different packing
media

AAssess system resiliency to intermittent operation
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Contactor and Filter Achieved Denitrification
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N, Sparging Decreases Acetic Acid Requirement

Contactor Filter Theoretical
Parameter Units Average Average | Additional DOGC

Influent NQ mg N/L 15.6 15.0
Influent DO mg/L 1.9 7.0 3.4
DOC Consumed mg/L 25.9 30.7
Theoretical DOC Required  mg/L 27 4 20 8 24

AContactor required and consumed less DOC than Filter

AUtilized gas transfer to remove DO and create anoxic conditions
Instead of relying on biomass




Operational Performance it

A Contactor

- Consistent flow rate with no adjustment
required

- Backwashed once daily
A Filter
- Operationally intensive

- Difficulties maintaining flow rates
- Backwashing or bumping require3/day

A Headlossaused by
- Microbial growth
- N, bubble accumulation
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Contactor Improvements: Packing Media Type

AGoal: Operate at higher loading rate with decreased fouling
APacking Media

A Gravel: Prior experience, inexpensive
A PVC: Higher specific surface area than gravel, inexpensive

A Empty: Observed biofilm on reactor walls and ~50% of denitrification achieved in water
above the packed bed in the gravel contactor during Phase |

e LG | _pve |y

Media Type oyé¢ DNJ WEf E oyé None
Column Height (ft) 3.5 3.5 6
Bed Depth (in) 35 35 n/a
Media Surface Area 8t 2.7 7.4 0

Total Surface Area @it 5.6 10.0




Highest SLR Achieved with Gravel

e Gravel ® PVC e Empty
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Effluent Turbidity & ATP

ABalancing high biomass for
denitrification and limit fouling
within contactor and downstream
aerobic filter 0

ALots of flocs within empty contactor

AGravel likely supported more
biomass than PVC

AEffluent ATP did not correlate to
denitrification performance
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Conclusions

A Innovative N-sparged contactor could be beneficial for small systems
ALonger filter run times
ALower acetic acid feed

AGravel is effective and inexpensive packing media

AHeterotrophic denitrification reactors are resilient and can be
operated intermittently
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Notice
The U.S. Environmental Protection Agency, through its Office of Research and
Development, funded and managed, or partially funded and collaborated in, the research
RSAONAOSR KSNBAYy® LU KIFIa 0SSy &4dzo2SO0SR G2 GKS 1
and has been approved for external publication. Any opinions expressed in this paper are
those of the author (s) and do not necessarily reflect the views of the Agency, therefore,
no official endorsement should be inferred. Any mention of trade names or commercial

products does not constitute endorsement or recommendation for use.

**This presentation contains preliminary findings and conclusions subject to revision
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