Nutrient Removal Training

in the Chesapeake Bay Watershed

by Tim Miller

or wastewater treatment plants (WWTP) discharging into the

Chesapeake Bay watershed, day to day plant operations are
changing. Discharge permits have included nutrient monitoring
since 2005. Permits have been or are being modified to include
facility specific nutrient action levels and nutrient removal optimiza-
tion. To help the regulated community work toward meeting these
changes, the New York State Department of Environmental
Conservation (NYSDEC) targeted wastewater operator training as an
important outreach effort. NYSDEC’s Facility Operations Assistance
Section and local New York Water Environment Association
(NYWEA) chapters identified specific training needs and interests for
operators within the Chesapeake Bay watershed.

From this effort, three targeted training areas were identified
to help local operators deal with the new nutrient removal goals:
phosphorus removal, nitrogen removal and filament control. The
training focus for all three programs was not on theory or design, but
rather on methods operators can use to initiate and optimize
nutrient removal using their current facility.
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Operators attend a recent Chenango, NY workshop, co-sponsored by

NYS Department of Environmental Conservation (NYSDEC) and the
New York Water Environment Association (NYWEA).

Three separate training programs were recently offered for
wastewater operators in Chenango, NY:
® Phosphorus Precipitation and Clarifier Optimization —
45 operators attended
® Nitrogen Removal — 34 operators attended
o Filament Identification and Control — 35 operators attended

Phosphorus Workshop

The phosphorus workshop focused on chemical addition for
phosphorus removal. The common aluminum and iron metal salts
used for phosphorus removal were discussed, along with the advan-
tages and disadvantages of each. In addition, operators worked with
chemical addition worksheets to calculate starting chemical dosages,
taking into account the normal biological uptake. The worksheet
allows the operator to compare dosage and costs for each chemical.

Every 10 mg/L of suspended solids leaving the plant contains
about 0.23 mg/L of phosphorus. By improving solids capture,
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Figures 1a and 1b:
Setting up
clarifier baffling
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treatment plants can reduce the amount of phosphorus being
discharged. The workshop offered steps to help maintain stable plant
operation, process adjustments to treat the wet weather high flow
conditions common to all treatment plants and offered several low
cost modifications to improve clarifier hydraulics through baffling
(Figures 1a and 1b). The mid-tank baffle structure slows the velocity
currents within the clarifier, providing a better settling condition
within the clarifier.

The highlight of the phosphorus workshop was the jar test
demonstration (Figures 2a and 2b). Visually seeing fine particles come
together into larger, settleable flocs and the effects of an under-dose

Figures 2a and 2b:
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and overdose condition reinforce the need for matching the
chemical feed to the changing incoming loading. The jar test also
demonstrates that more sludge is generated in the process, requiring
additional sludge wasting and sludge handling. Using information
from the workshop, some of the operators in attendance have
completed short term, full scale chemical addition testing and
have demonstrated they can meet the 2 mg/L total phosphorus
optimization goal.

Nitrogen Removal

The nitrogen removal workshop focused on the nitrification and
denitrification processes. To achieve consistent nitrification, the
workshop focused on making sure the three key parameters are met:

1. Adequate aerobic mean cell residence time (MCRT)

2. Adequate dissolved oxygen

3. Adequate pH/alkalinity

The workshop provided a spreadsheet to help operators calculate
the minimum MCRT needed given the conditions at their treatment
plant. In addition, the workshop introduced some of the simple test
kits that can be used to monitor and evaluate the nitrification process
in a real time basis.

The second part of the workshop covered nitrogen removal
through the biological reduction of nitrate to nitrogen gas (denitrifi-
cation). One point of emphasis is even plants without nitrogen
removal requirements may be able to save money and improve over-
all operation by establishing denitrification. The denitrification
process returns part of the oxygen and alkalinity used up during the
nitrification process. This reduces the overall aeration requirements
and can reduce the alkalinity addition needed to buffer the system.
By lowering the nitrate levels leaving the aeration tank, the operator
also reduces the amount of denitrification and floating solids con-
cerns that plague the secondary clarifier operation.

The workshop’s practical focus was on modifying the treatment sys-
tem to encourage some denitrification to occur. Operators in New
York have done this by creating anoxic (low dissolved oxygen) zones
using reduced diffusers and wall construction (Figure 3). Other plants
have cycled the aeration to create intermittent aerobic and anoxic
conditions needed for denitrification to occur.

The workshop covered additional denitrification requirements
such as maintaining adequate nitrate recycle to the anoxic zone and
evaluating the carbon source coming into the anoxic zone. Wet
weather impacts, such as reduced detention times, excessive dissolved
oxygen within the anoxic zone and reduced incoming carbon, were
also discussed.
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Flgure 3: Anoxic (low dissolved oxygen) zone

Filament ID and Control Workshop

Finally the filament identification and control workshop was
geared to the activated sludge operators in the Chesapeake Bay water-
shed. Changing the treatment process to include nitrification and
denitrification often result in changes to the activated sludge micro-
biology. An overgrowth of filamentous bacteria can impact plant
operations and result in the loss of nutrient removal. Control
methods New York operators have used, such as process adjustments,
plant modifications and chemical addition, were covered.

Another filamentous bacteria problem related to nutrient removal
is foaming. In severe cases, this foaming can result in solids loss
and/or odor problems (Figure 4).
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Figure 4: Aeration tank foaming due to nocardioform overgrowth

continued on page 39

Gehring ——
—=Pumps
The Best Kept Secret in Upstate New York

Contact Gefiring Pumps for all your Pump,
Process, Mixer, Parts, and Service needs

Pumps Process
Peerless Infilco Degremont
KSB Franklin Mitler
Crane Deming Biocube
Barnes EDI
Crown Olympus Tech.
BIM Continental
Maonofilo Brawn
Goulds Hi-Tech
Golden Harvest
Alfa Laval

Philadelphia Mixers

Contact Jacob Scherer, P.E.
7607 Commuons Blvd., Victor, Mew York

Phone: 585-425-4288 Fax: 585-425-4139
WWW.GEHRINGPUMPS.COM
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Isco has the Solutions to your
Wastewater Monitoring Problems!

Corrosion-proof, High-efficiency
Refrigerated Samplers

The new Model 4700 Refrigerated Sampler sets new standards for weather
and corrosion resistance. It features a tough, rotationally-molded,
fully-insulated cabinet; energy-efficient, high-performance compressor;
polyester powder coating to protect the entire refrigeration system against
corrosion; and a sealed, NEMA 4X, 6 (IP67) electronics enclosure.

& Flow or time paced sampling w/sample temperature logging

@ Convenient slide-out bottle rack

& Modular design & construction for easy serviceability

& EPA-recommended line velocity of 2 ft/sec at head
heights up to 25 feet

2% Flow Meter for
Smaller Open Channels

The accQmin™ Flow Meter is the industry's most accurate flow monitering
solution for smaller diameter pipes (from 8 to 39 inches). Accuracy is based
on unique, pulse-Doppler technclogy. Combined with range-gating signal
processing, the pulse-Doppler acoustics allows accQmin to measure a
velocity profile -- something that no other flow meter can do.
@ Measures flow rate accurately under different hydraulic conditions
@ Measures velocity distribution directly, throughout the depth of
flow, and will adapt to changes in hydraulics

@ Operates accurately at flow rates down to 5 gpm (0.008 mgd)

Full-featured Portable
Water Samplers

Isco offers a full line of rugged, field-portable samplers for
monitoring in sewer systems and at treatment plant effluent
discharge

¢ Compact compasite samplers fit in small manholes

® Advanced 6700 Series samplers have interchangeable
modules for measuring flow and pH

@ Stormuwater systems measure rainfall and monitor runoff
from industrial and agricultural sites

For sales, service, consulting, or leasing information, call

Burgh Schoenenberger Assoc.

&
7070 Telephone Road
Pavilion, NY 14525-9705
N Ph: (585) 584-3768 « Fax: (585) 584-3322

———r e-mail: waterflow@compuserve.com
Www.isco.com www.burghschoenenberger.com
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Dave Heiner Associates

P.O. Box 6016

Parsippany, NJ 07054-6016

Phone: (973) 299-9990

Fax: (973) 299-9988

e-mail: jheiner@daveheinerassoc.com
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Figure 5 (above): Micrograph of Nocardioform at 1000x
magnification

The two main culprits for these foaming problems are nocardia or
nocardioforms — a group of several bacterial genera that can cause
foaming (Figure 5) — and Microthrix parvicella. Again, over the years,
New York operators have developed many methods to control this
growth. The methods covered in the workshop included a new foam-
ing wasting method from the Andes WWTP using a shop vacuum to

Figure 6: Andes, NY Wastewater Treatment Plant’s nocardiofoam removal

hose off nocardioform foam (Figure 6). Positive control of foaming
allows the operator to run the plant for nutrient removal rather than
foam control.

The workshops were designed to present simple, low cost, low ener-
gy consumption modifications that can help operations staff begin to
develop some nutrient removal capability or identify the factors pre-
venting nutrient removal. Testing and evaluating, before limits may
be imposed, allow operators to learn from successes and failures and
to identify the most cost effective approach to implementing nutrient
removal.

Tim Miller is an environmental program specialist with the New York State
Department of Environmental Conservation, based in Albany, NY. He may
be reached at tjmiller@gw.dec.state.ny.us.
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