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Project Background

and a Quick Survey of
Oxidants in Biofilters




Biofilters are both simple and complex
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The benefits of ozone
as a pre-oxidant are
well characterized ...

Filter
Performance



However too much AOC or a nutrient imbalance can lead to excess microbial growth and
poor filter hydraulics
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Filter productivity may decrease after conversion to

biofiltration
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WREF 4555 focused on identifying robust optimization strategies that yielded
enhanced and rellable effluent water quality
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WRF 4555: Optimization Strategies & Targeted Studies
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Oxidants, like peroxide, applied to the filter influent can

decrease headloss
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While ozone has distinct benefits to biofilter hydraulics,
diminishing return may prevent achievement of
hydraulic goals.
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The benefits of free chlorine on filter performance are

well documented
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Breaking Paradigms —
@2 Chlorine and Biofiltration




But, you don’t chlorinate a biofilter...
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Chlorinated Filters v.
Biological Filters

Technologies at odds...

« Chlorinated filters
o Particle/colloid conditioning
o Minimization of biological fouling
o Control nuisance organisms
Dissolved metals removal
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o Optimization often needed for metals removal,
hydraulics, and particle conditioning objectives




Chlorination and
Biofiltration

Surprising synergies?

= Minimize/mitigate DBP formation
= Optimize filtration and hydraulics
= Achieve biological treatment objectives



Case Study 1.

Full-Scale Demonstratlon
@3 of Chlorinated Biofilters at
NNWW




Lee Hall WTP Process Schematic
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Historically, Lee Hall has suffered from shortened run
times during summer months

Run Time
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NNWW — Improving Filter Hydraulics with Seasonal Growth
Issues in Full-Scale Testing

Algae issues in

Water Supply Ozonated feed
from full-scale

Chlorine
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Chlorine Enhancement Results
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Filter run times were greatly improved with low doses of chlorine,
while limited impact on organics removal was observed

6 60%
5
= —
2 4 o 40% &
= (w)
£ 5 - S
g + X
= 2 — — 20% 3
L <
] T =
1 =S
0 0%

Control 0.875 mg/L Chlorine 1.125 mg/L Chlorine

UFRV -8-TOC Removal =4=DOC Removal




Manganese removal and DBP-FP were not impacted by
chlorine addition
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Testing in 2017 — Filters fed low doses of chlorine
continue to perform better
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Case Study 2.

Pilot-Scale Demonstration
@4 of Chloramines at
Arlington, TX
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Chloramine addition drastically reduced filter headloss
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Slight DO consumption increased with chloramine addition
(nitrification); no difference in TOC/DOC removal was observed
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Filter Media ATP was pushed deeper in GAC bed
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Chloramines had some but limited impact on turbidity
breakthrough & TTHM-FP
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Conclusions and Ongoing
5 Research




The synergistic benefits

of chlorination and bio

filtration merit additional

Investigation

= Can chlorination help with biological and
particulate fouling? Can we develop

guidance to allow others to easily
investigate and optimize?

Can we predict/modify particulate fouling
based on charge/zeta, particle size, pH,
etc?

= \What are the downstream water quality and
stability impacts of biofilter chlorination?

Can we further optimize media
selection/design to provide even further
robustness over our current strategies?
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