City of Oneida WWTP:

Turning a Comphance Situation into a Sustainability Program

by Mark R. Greene and Daniel Ramer

n 2001, the City of Oneida, New York signed a consent order
with the New York State Department of Environmental
Conservation (DEC) to resolve noncompliance issues with its
State Pollution Discharge Elimination System (SPDES) Permit.
Faced with this consent order and the results of a NYSERDA (New
York State Energy Research and Development Authority) energy
audit, the City of Oneida developed a strategy for sustainability.
Elements of the strategy include improving treatment performance
to reach compliance, developing partnerships with the neighboring
Town of Verona and the Oneida Indian Nation, and capturing the
energy production value of a high-strength waste from a large dairy
products packaging facility. The ultimate goal of the sustainability
program is to allow the wastewater treatment plant (WWTP) to
become energy selfssufficient while operating within permit limits.

Oneida’s Setting and History

Oneida is located in Central New York, very near the actual
geographic center of the state. The City is contained within the
farthest eastern portion of the Great Lakes drainage basin, and has
occupied a four square mile urban area for well over 125 years.
Besides a rich European settler’s tradition, the area was also the
home of the Oneida Indians of the Iroquois Confederacy for
hundreds of years prior to the arrival of the Europeans. During the
revolutionary war, the settlers and the Oneidas fought side by side in
creating the new nation. The location of the City was a result of a
geographic sandwich created by the hills to the south and the
existence of swamps and shallow Oneida Lake to the north. Oneida
sits on fairly dry and flat land in between these two difficult to traverse
areas. As a result of this geographic juxtaposition and the Oneida’s
existing trade routes, Europeans and Oneidas settled the area.

During the industrialization of the early United States in the
19th century, these trade routes were expanded. With the construc-
tion of the railroad and Erie Canal, which passed through this area,
the City became an even more active transportation center. As early
as the 1840’s, Oneida had a population near 10,000. The receiving
waters of this human settlement flow down Oneida Creek. The
Oneida Creek drainage basin is 110 square miles, with approxi-
mately 90 percent of the drainage basin upstream of the City. The
high hills and clay soils create a drainage system that carries large
amounts of sediment and has very slow groundwater seepage. The
basin is prone to flooding due to the large amounts of snow that fall
throughout the entire Oswego River drainage basin and, therefore,
flooding and drainage problems need to be managed.

As with many cities in the Northeast that share this type of
historical development, all drainage was sent downstream to Oneida
Creek through a series of natural and manmade conveyance systems.
Small canals and mill races fed canal water to and provided
transportation for the factories. The settlers came and so did their
wastewater, which was also sent downstream. Swampy areas were
drained and filled to provide more area for population growth.
Eventually, Oneida Creek became eutrophic and other health
problems related to this fouling ensued. In 1960, a chemical precipi-
tation and primary treatment system was constructed on the site
where the direct pumping system had been in operation. This system
was expanded to include secondary treatment as part of the EPA
Construction Grants Program initiative in 1982.
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Treatment Plant

The Oneida treatment plant consists of the headworks,
preliminary and primary treatment works, which have been online
since 1962. The 1982 upgrade added a primary effluent pumping
station to feed a two-stage activated sludge secondary process, which
included clarification after each stage, and a chlorine contact system
for disinfection. Due to the influence of wet weather on the
collection system, treatment plant and creek, primary and secondary
bypasses were included along with an effluent pumping system to lift
the water out of the plant during high creek flow and high creek level
conditions. Biosolids from the primary and secondary processes are
thickened via a dissolved air floatation thickener and stabilized in an
anaerobic digester. The biosolids are then dewatered in a belt filter
press and trucked to the Madison County landfill. Biogas from solids
digestion is used in a dual fuel cogeneration system to generate
electricity, which offsets some of the utility power usage and hot water
to heat the digesters.

In 1997, the Oneida Indian Nation funded the engineering and
construction of a reclaimed water system to treat further a portion of
the plant effluent as irrigation water for the newly constructed golf
courses at the Turning Stone Casino and Resort that first opened in
1993. The reclaimed water system consists of pumps to convey
chlorine contact tank effluent to an Aqua-Aerobic AquaDisk filter, an
additional chlorination system. Another set of pumps conveyed the
filtered effluent four miles to the Nation’s golf course ponds.
Recently, the golf courses were expanded to play host to a PGA
tournament event in the fall of 2007. The reclaimed water is also used
as cooling water for the cogeneration and cooling tower facilities
operated at the Turning Stone Resort.

This cooperative relationship between the City and the Oneida
Indian Nation has helped further several important infrastructure
projects in the region. The casino and golf resort built in the neigh-
boring town has helped develop sewer and water systems for the Town
of Verona where the City provides the resources and infrastructure to
support these systems. The fostering of this relationship, even during
a contentious land claim battle, has been vital and will continue to play
a major role in the future. In 2005, the City, the Town of Verona, and
the Nation signed a 30-year agreement for sewer services.

Noncompliance History

Instances of noncompliance coupled with poor water quality
reports compiled by the NYSDEC for Oneida Creek led to a series of
consent orders starting in 1983 to the present. During the planning
of the upgraded secondary facility, the City identified combined
sewer connections then separated and upgraded significant portions
of the collection system. In addition, one consent order required the
City of Oneida to remove other sources of infiltration through a
series of collection system upgrades, which were made during the late
1980s and throughout the 1990s. In response to these early consent
orders, the City spent nearly $3 million to repair and replace miles of
sanitary sewer main and upgrade existing pumping stations.

The results of the inflow and infiltration (I/I) campaign were
mixed. Although the City eliminated sources of inflow and discon-
nected sanitary and storm cross connections, the treatment plant still
exceeded effluent settleable solids and flow limits on a regular basis
during wet weather periods. These violations and serious managerial
problems were cited in a consent order issued in 1993. This required



the City to perform a Comprehensive Performance Evaluation (CPE)
and then create a Composite Correction Program (CCP) in
accordance with EPA guidance on Retrofitting POTWs (publicly
owned treatment works). Several unit processes were identified as
creating performance limitations. Many of these were associated with
process decision making rather than actual equipment problems.
The main equipment problems were associated with maintenance.
The one bottleneck that needed correction was the upgrade of the
solids handling system. This led to the installation of a new belt filter
press, digested sludge pumps and a polymer addition system. During
this upgrade, an existing cogeneration engine was removed
and updated.

The other significant finding of the 1993 CPE was that discharges
from two dairy processing plants were causing high loadings and slug
loadings of five-day biochemical oxygen demand (BODg). One of the
dairies closed shortly after the completion of the CPE/CCP. The
other dairy is still in operation. The remaining dairy was issued a new
Industrial User Permit that required the milk processing plant to
install equalization and spill control systems. The dairy also instituted
the use of a “pig tank” to segregate high-strength waste from normal
process wastewater. The segregated waste was then trucked off site for
land application on local farm land.

Implementation of the capital improvement projects at the treat-
ment plant, pretreatment program elements with the dairy, and
retrofit of the defunct cogeneration system began a new wave of
sustainability improvements at the plant. Unfortunately, the improve-
ments made between 1995 and 2000 were insufficient to control wet
weather excursions and prevent the occasional permit violation. The
permit exceedances consisted mostly of high flows, high chlorine
residual, and high effluent settleable solids. Once again, in 2001, the

City was facing another consent order with fines and penalties. The
action plan contained in this consent order required the City to
perform another CPE, create another CCP, and pay $2,500 of a
$30,000 penalty with the remainder suspended pending completion
of the required reports.

The City and its consultants worked with the DEC to focus the 2001
CPE/CCP on developing a path forward that acknowledged the
previous improvements. Specifically focused on were the results of a
previous NYSERDA FlexTech study. It recommended modifying the
treatment process so the plant could better control solids flux to the
clarifiers and sludge age, while maintaining the ability to nitrify. This
modification was expected to allow the WWTP to increase flow
without subsequent violations for poor second stage settleability,
which would mean that the plant could handle increased flow due to
wet weather events. The plan was to perform the CPE/CCP and
include a demonstration program as part of the CCP. As summarized
later, the demonstration showed improved ability to keep solids out
of the final effluent, and plans were created to make these process
changes permanent.

The 2001 consent order was terminated with a new one in 2005.
The successes of the 2001 CPE/CCP were incorporated into the 2005
compliance schedule. The 2005 consent order carried a fine of
$5,000, an environmental benefit project (worth $10,000), a schedule
for interim permit limits including staged increases in flow, and a
schedule of projects. The schedule of projects included full-scale
implementation of the innovative process modification, installation
of new aeration equipment, and construction of a new preliminary/
primary treatment system.

continued on page 50

498 Seventh Avenue

New York, NY 10018
Phone: 212.539.7000
Fax: 212.614.9049
www.hazenandsawyer.com

HAZEN AND SAWYER

Environmental Engineers & Scientists

Since 1951, Hazen and Sawyer has completed thousands of
successful assignments, won scores of awards and earned the trust
of some of the world's most demanding clients. With more than 24
offices in the United States and Latin America, we're ready to help
solve your toughest environmental engineering challenges.

Water | Wastewater | Stormwater
Solid Waste | Environmental Studies
Utility Management

Clearwaters 49




continued from page 49

Model for Sustainability

Facing these challenges, the City of Oneida and its consultants
formulated a strategy that included developing a sustainable model
for meeting the requirements of the latest consent order. Strategic
partnerships were identified. Opportunities to improve energy
efficiencies were prioritized. The focus of the past four years has been
to deal with the noncompliance issues and to develop a sustainable
model for the future. Due to the WWTP geographic location and the
size of the treatment plant, the City is poised to provide treatment
capacity to neighboring towns in need of relief due to failing septic
systems. As a result of the City’s relationship with the Oneida Indian
Nation with its need of increased treatment capacity to support resort
development, a willing financial partner emerged.

In the last 15 years, the dairy processing plant has grown from
processing 15 million gallons of milk and discharging 1500 pounds of
BODg per day, to processing nearly 60 million gallons of milk and
discharging nearly 3500 pounds of BODg per day. Therefore, the
sustainability web includes several towns, the Oneida Indian Nation,
the dairy processing plant, and the City.

At the heart of the sustainability challenge, are the costs of infra-
structure, wet weather pressures, extremely high energy costs,
regional growth and unrealized potential energy. The story present-
ed here illuminates a path to making the sustainability model a
reality. The little 3.75 MGD (million gallons per day) City of Oneida
facility has untapped potential energy. Through the development of
strategic partnerships and the tapping of this potential energy, it is
possible for Oneida to realize its ultimate goal to “get off the grid.”

Steps to Sustainability

During the 2001 CPE, eight performance limiting factors were
identified and one was addressed immediately. During the phases of
upgrading this facility, projects were selected on the basis of priority
as identified in the CCP.

Energy Audit: In 2003, the City worked with NYSERDA to utilize a
program that reimbursed 50 percent of the cost for conducting an
energy audit. The objective was to identify treatment process-related,
cost-effective measures that would reduce electrical demand and
annual electrical energy consumption, increase biogas production,
and maximize in-plant consumption of plant generated electricity. In
terms of sustainability, this study was to be used to guide the capital
budget prioritization process with respect to a five-year capital spend-
ing plan. The audit report was completed in early 2005 and recom-
mended six energy efficiency measures. Many of these measures are
being implemented or are completed.

Innovative Process Modification: Using the CCP and the energy
audit, the project team created a phased approach to address the
long list of potential projects. The first step was to create, then cali-
brate and validate, a model of the secondary treatment system, which
was used to identify potential solutions for the two highest priority

Figure 1 = Innovative Process Modification for Two-Stage Aeration System
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performance limiting factors. The model allowed the team to investi-
gate several different process configurations and recommend the
most economical one that met the consent order requirements while
incorporating the energy audit recommendations. The modeling
results showed that an innovative process for secondary treatment
(see Figure 1) could increase the secondary treatment capacity from
2.5 MGD to 6 MGD without adding additional tanks or clarifiers.

The innovation of adding a selector (a zone in an aeration tank)
for second stage nitrification allowed higher clarifier overflow rates
due to settleability of the nitrifiers. A small bypass of the first stage is
necessary to provide sufficient food for the nitrifiers and to improve
the ability of the selector to create healthy, good settling nitrifiers.
The bypass of the second stage was not allowed by the DEC and,
therefore, the plant re-rating was limited to 3.75 MGD.

Full-Scale Demonstration: Two of the performance limiting factors
were plant hydraulic loading during wet weather, and secondary
treatment process flexibility. Modeling showed that implementing
the modified two-stage aeration process could relieve these factors.
To measure the effectiveness of this process change, a full-scale
demonstration was conducted in one half of the WWTP.

For the full-scale demonstration, one half of the secondary treat-
ment system was operated in the modified aeration mode with the
first stage configured in contactstabilization and the second stage
including a biological selector. The full-scale demonstration was con-
ducted over a 10-month period with a focused sampling program
conducted over an eight-week period when high influent flows were
experienced. Analytical results measured the treatment performance
of the modified aeration process and calculations determined unit
loading rates for the aeration tanks and associated clarifiers. The
results showed that the modified aeration process achieved accept-
able performance under loading conditions in excess of the original
and the proposed design basis.

The WWTP staff self performed most of the necessary modifica-
tions to reconfigure the secondary treatment process in one train of
the two-train secondary system.

Phasing of Plant Upgrades: Based on the results of the successful
demonstration, the capital projects were addressed in a phased
approach.

Phase 1 included immediate upgrades necessary for compliance:

¢ Phase 1A — Implementation of process modifications to secondary
treatment system

¢ Phase 1B - Installation of new aeration equipment (blowers and
aerators)

¢ Phase 1C — Construction of new preliminary and primary treatment

Phases 1A and 1B are completed. Phase 1C is under construction
with startup expected in the second quarter of 2008.

Phase 2 includes projects for increased sustainability measures:

® Phase 2A — Upgrade to anaerobic digesters

® Phase 2B — Construction of pretreatment system dedicated to
high-strength dairy wastewater

¢ Phase 2C — Installation of cogeneration equipment

Phase 2 projects are planned, with Phase 2A expected to be
completed in 2008 and the schedule for Phases 2B and 2C not
defined at the time of this writing.

During every phase, innovation and energy reduction approaches
for compliance created an environment for capital improvements
that incorporate a “sustainable” decision making process.

Phase 1A - Process Reconfiguration: Upon successful completion
of the fullscale demonstration, the City initiated construction of
Phase 1A components (see Figure 2). This included installation of the
following:

* Baffles in the second stage to create the selector zone



Figure 2 — Installation of Phase 1A Improvements

displacement blowers.

The aerators were installed by WWTP staff
and a contractor was hired to install the
blowers and associated piping and controls.
The new aerators and blowers became opera-
tional in April 2006. The WWTP experienced
a dramatic drop in electricity charges due to
the startup of the new aeration equipment
(see Figure 3).

Phase 1C - Construction: This phase
consists of design and construction of new
headworks, preliminary and primary treat-

ment. One of the key components to Phase
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1C was to incorporate good energy efficiency
concepts into the design and equipment
selection. The City of Oneida and the
consultant, O’Brien and Gere, worked togeth-
er through a series of design workshops to
achieve this goal.

Pumping: The treatment train in existence
now requires all wastewater to be lifted twice,
once into the primaries and again into the
secondary treatment system. The elimination
of one of these lifts would reduce pumping

Scenes on top and bottom left, show first-stage piping changes. Top right is the installation of the
second-stage baffles, and bottom right is the submersible mixer used in the selector.

® New 20-inch pipe to allow the first stage south tanks to be
converted to contact-stabilization mode of operation

* New submersible mixers in the selector zones

® New double-acting weir to deliver primary effluent (first stage
bypass) to the selector zone

Phase 1A components were operational in September 2005. The
WWTP’s ability to operate under high flow conditions and keep
mixed liquor from washing out in the effluent greatly improved with
the Phase 1A upgrade. The second stage clarifiers were able to
operate at overflow rates as high 1000 gal/ft*/day without releasing
high effluent TSS (total suspended solids) concentrations. This is
25 percent greater than the design guidance and 55 percent greater
than approved flow capacity. The improved settleability was
attributed to the action of the selector zone in creating a micro
environment that fostered better settling nitrifiers.

Phase 1B — DO Upgrades: During the fullscale demonstration and
upon completion of the Phase 1A upgrades, a lack of sufficient
aeration was identified in the first stage tanks under warm weather
conditions. The Phase 1B upgrades were undertaken to alleviate this
low dissolved oxygen (DO) limitation. These upgrades consisted of:

¢ replacing coarse bubble diffusers with more energy efficient fine
bubble aerators

e replacing 20-year-old multi-stage centrifugal blowers with new,
more efficient blowers

Three types of fine bubble aeration systems (ceramic disk, tubular
membrane and strip membrane) were evaluated. The strip
membrane was recommended based on the following reasons: lowest
operating costs due to the highest oxygen transfer efficiency; proven
experience and compatibility with dairy processing wastewater; and,
lowest net present value from a life cycle analysis.

Three types of aeration blowers (multi-stage centrifugal,
high-speed turbine and positive displacement) were also evaluated.
The high-speed turbine blower was selected because it showed the
best value when considering a 10-year net present value. However,
it had an initial cost that was roughly 2.7 times the cost for the
multistage centrifugal blowers and four times the cost for the positive

energy by over 50 hp during high flows.
Furthermore, advance computer control of
one pumping station would better utilize the storage of the collection
system during high flows and eliminate problems in the collection
system. The other impact of this design concept was to eliminate the
City’s last two bypasses located at the plant. By incorporating slightly
more pump capacity and much bigger primary tanks — two 0.5 mil-
lion gallon tanks as opposed to two 0.14 million gallon tanks — the
headworks will be able to pump 50 percent more influent (10 MGD
up from 7 MGD).

Grit Removal: The existing grit system is 40 years old and was
modified in 2000. The aerated chamber with pump, auger and grit
classifier has been a source of maintenance nightmares for over 30
years. The City’s plant personnel wanted to incorporate something
different. In addition, in keeping with the overall goals, plant
personnel wanted a system that utilized less energy and would fit in
the overall treatment train via gravity flow. The Eutek HeadCell was
selected as the perfect fit. This system utilizes specially engineered
polyethylene trays to create a centrifugal flow pattern that allows the
grit to settle out for removal to a grit classifier. The gravity flow
through the unit and no internal moving parts achieves the goal of
less maintenance and low energy input. The HeadCell uses the
energy of influent pumping to create its grit removal forces.

continued on page 52

Figure 3 — WWTP Electrical Charges per Million Gallons of Flow
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As previously mentioned, Phase 1C components are under
construction with completion expected soon.

Phase 2A — New Mixing Equipment: The energy audit identified
the digester heating and mixing system as a weakness in the solids
handling system. A recommendation was to mix the unmixed
secondary digester, which is consistent with current best practices for
digesters that stabilize secondary waste activated sludge. Another
recommendation was to heat the digesters independently from one
another. The current configuration supplies hot water to each of
three spiral heat exchangers in serial fashion with one pump that gets
heated water from the cogeneration system. The Phase 2A project
will provide a thermocoupled hot water pump for each of the four
digesters feeding a dedicated heat exchanger for that digester. The
third recommendation was to redo the mixing system in each
digester. The Vaughan Rotamix system, a hydraulic nozzle mixing sys-
tem, was selected for this application. Plant personnel will clean each
digester and then install the new mixing equipment. The Phase 2A
projects should be complete by the end of this year.

Phase 2B - Biogas Study: In the second half of 2006, a pilot treat-
ability study was conducted to demonstrate the performance of a
wastewater pretreatment technology that could generate biogas from
high-strength dairy wastewater. The demonstration program involved
four partners: the City of Oneida, O’Brien & Gere, Ecovation, Inc.,
and a dairy processing corporation. The concept is shown in Figure 4
and includes:

¢ Delivering wastewater from the dairy operation to the Oneida
WWTP via a dedicated forcemain

e Separating the fat using a DAF (dissolved air floatation)
¢ Digesting the DAF float with other WWTP biosolids in the

anaerobic digesters
¢ Treating the DAF subnatant wastewater using Ecovation’s
proprietary anaerobic technology to convert 90-95 percent of the

BODj to biogas

® Sending all the biogas to cogeneration to produce heat and
electricity for the WWTP with excess electricity delivered to the
power utility grid.

The City would realize reduced operating costs, improved treat-
ment plant performance, and have the ability to accommodate
regional residential, commercial and industrial growth and increased
service area due to reduced load from the dairy processing corpora-
tion. The dairy processing corporation would benefit by eliminating
one of its bottlenecks that limits expansion (wastewater treatment),
reducing sewer charges, and reducing costs by ending trucking and
land application fees for their high-strength wastewater.

The pilot demonstration was conducted at the Oneida WWTP
from September 2 - December 5, 2006. The pilot test results showed
the high-strength waste and the process wastewater could be
effectively treated. The combined amount of biogas will be enough to
run a 250 kW generator.

Phase 2C - Conversion: The objective of Phase 2C is to determine
the most appropriate technology for the WWTP to use to convert
biogas into heat and electricity. The plan is to consider gas engines,
microturbines and, possibly, fuel cells for this application. This
evaluation will be completed in 2008.

Think Energy Savings and Regional Capacity
For every project considered in this program, the team was encour-
aged to think energy saving, life cycle analysis for every decision.
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Figure 4 — Process Flow Schematic for Phase 2B Upgrade

MFT stands for Ecovation’s mobilized film technology.

During the time period between the two consent orders with the
completion of the energy audit, the City worked with vendors and the
dairy processing facility to address biogas production potential.

The 2001 CPE/CCP process identified hydraulic overloading of
the digesters as a performance limiting process. The symptom was
very thin primary solids being fed to the blended sludge tanks, which
would then be pumped to the digesters. As a result of this hydraulic
overload, the digesters were difficult to heat and prone to foaming.
This problem was solved without the need for any new equipment
simply by feeding the primary solids with the secondary solids to the
existing dissolved air flotation thickeners. Upon thickening with the
DAF, the solids increased to well over six percent. Digester foaming
problems were eliminated within days of this change and digester gas
production became more stable as heating demands were more
uniform. In addition, secondary process upsets due to the primary
solids overload were also eliminated.

The need for regional capacity and the potential energy resource
of the dairy processing wastewater has been emphasized throughout.
The challenge was finally incorporated into one concept. The idea is
to reduce the BOD loading from the dairy on the secondary system
by treating the entirety of its waste through a dedicated anaerobic
pretreatment system located at the POTW. The dairy would benefit
by not having to segregate high-strength waste from normal process-
ing wastewater, thereby saving trucking costs. The City benefits by
generating additional biogas for its cogeneration with the potential
of generating all of its electricity and heat needs. The region benefits
due to the availability of capacity in the secondary treatment system.

The aerobic treatment of dairy waste is not energy efficient, so the
anaerobic treatment paradigm makes much more sense. The dairy
wastewater discharge has been BOD limited for many years; this new
concept would free the dairy from that constraint and would lead to
a more sustainable platform for it to stay in the community. The first
step in this project was completed in early 2007 when the results of
the pilot program validated the specific technology choices and
removal efficiencies. A facility plan is being created to identify the
best way of delivering the dairy wastewater to the treatment plant so
that the facility, or new pretreatment equipment, fits into the foot-
print of the plant, how much it will cost, how the partnership can
obtain funding, and how much money will be potentially saved by the
dairy and the City.

Condlusions on the Path Forward
The simplified sustainability goal, to get off the grid, has taken

some baby steps forward. The climate for these projects has never
been more favorable. Considering the local utility rates and partner-
ships developed by the City of Oneida, the potential for moving these
projects to completion has never been better. The City could utilize
biogas production to generate electricity and heat to satisfy all the
plant’s needs. Ultimately, these projects represent a future without
utility power. The savings from these improvements will help main-
tain existing utility rates and help the City add new customers.
The savings potential for the dairy also represents a competitive
advantage worth millions of dollars to the community.
The following conclusions can be drawn as a result of this program:
¢ Energy savings and a greater degree of compliance is being achieved
® Public-private partnerships work: Industry-City-Casino-NYSERDA
together produce cheaper energy and cut waste disposal costs
¢ Construction is underway, to include new headworks, and primary and
preliminary treatment systems
® New more stringent WWTP effluent standards are in place
* Getting off the grid is possible!

Mark R. Greene is a technical director with O’Brien and Gere in Syracuse,
NY, and he may be reached at: greenmr@obg.com/315-437-6100. Daniel
Ramer is the sanitary engineer for the City of Oneida, NY.

Adapted with permission from Proceedings of WEFTEC®.07, the
80th Annual Water Environment Federation Technical Exhibition
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