Nutrient Analyzers for Process Contewid Monitoring

Alexandria (Al)) Gagnon, P.E.

HRSD Treatment Process Engineer
VT PhD Candidate
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HRSD

Provide wastewater treatment
for 17+ localities (250 mgd
treatment capacity)

Serve 1.7 million people (20%
of all Virginians)

ABubbl eo and i
drive nutrient removal targets

SWIFT 1 Future
Implementation of indirect
potable reuse via aquifer
recharge driving advancement
In process control

u= —_— 2

n d



Monitoring

Primary

Risk Tolerance?

Active Control

How will the data produced influence or
Purpose change operation?

Sensor Selection

Effluent Phosphorus for
bio-P monitoring and
chemical dosing

Ammonia Based Aeration
Control (ABAC) for energy
and chemical savings
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Sensors

1 Analyzer

| Ex-situ
Accuracy

Points of Failure

Cleaning

Controller/
Transmitter

hach.com

YSI Ammonia
ISE Probe

Filtration
module

Hach Nitratax In-situ
Optical Responsive

Fouling hach.com

hach.com
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A lon Selective Electrodes A Optical Probes
I Electrode life is unpredictable (2 I Measuring Path Length is important
weeks to 1 year) i With appropriate
I Drift is consistent but unpredictable maintenance/cleaning,
i Some compensation cartridges calibration/adjustment is rarely
arendt required. (ex.regired.
I Donot c¢clean with DI water!

Unreliable measuring to
low concentrations <1 mg/L

Hach Nitratax
Optical

; YSI Ammonia
'/ ISE Probe

YSIl.com



Nitrate/Nitrite
Ammonia
Nitrate + Nitrite
Ammonia

Installation: Location, Location, Location

Flow

Aerobic Basin ,__a—m,__,/
Effluent Channel

YWEBR North _—-
Effluent Box

WVBR South
Effluent Box
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Nitrate/Nitrite
Ammonia
Nitrate + Nitrite
Ammonia

NO3-N Probes

Primary Purpose: Supplemental
Carbon Control

Secondary Purpose: Interest in
monitoring nitrate recycled to
first anoxic zone

Flow

Aerobic Basin _—|
Effluent Channel

VBR North _

Effluent Box

Installation: Location, Location, Location

AEROBIC BASINS

ANA/ANX BASINS

Primary Purpose: Ammonia Based Aeration Control
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Nitrate/Nitrite
Ammonia

Nitrate + Nitrite
Ammonia

Nitrate probes were
moved to ensure
accurate and time
appropriate
measurement for
supplemental carbon
control.

AEROBIC BASINS

ANA/ANX BASINS
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Installation: Location, Location, Location
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Installation: How is important too!

Hach Nitratax
Optical
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Nitrate probe
moved to influent of
tank

| Nitrate probe

& installed in sink with

flow pumped from
Influent of tank ?




Installation: Accessibility




