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Waste to Energy Realized at Long
Island Wastewater Treatment Facility

New York’s Great Neck Water Pollution Control District operates a

5-mgd wastewater treatment facility that is turning waste products into

electricity and heat as well as saving money for the utility district and

ratepayers. BY DANIEL CAPANO

HE BRITISH science-fiction

writer and futurist Arthur C.

Clarke once stated, “Any suf-

ficiently advanced technol-
ogy is indistinguishable from magic.”
To the layperson, turning human waste
into electricity is certainly in the realm
of magic. Taking what’s flushed down
household toilets and turning it into a
valuable commodity is a concept well
beyond the ken of the average ratepayer.
Yet in the village of Great Neck, N.Y.,
the waste products of human consump-
tion are being turned into electricity and
heat. And that’s not all. This “magic” is
also creating a revenue stream as well as
saving ratepayers money.

USING OVERLOOKED RESOURCES TO
OFFSET COSTS

The Great Neck Water Pollution Control
District operates a 5-mgd wastewater treat-
ment facility on the shores of Manhasset
Bay in Great Neck. The district enlisted a
talented team of professionals to design and
build a system that captures the energy in
two waste streams that would be unrealized
otherwise and created a model of resource
recovery and innovation. The district, led
by Superintendent Christopher Murphy,
retained Gannett Fleming Engineers and
Architects as its designer, embarking on
a mission to use otherwise-overlooked
resources to offset the costs of operating
and maintaining the facility.

The plant’s three microturbines produce enough electricity to provide
more than half of the facility’s base load and all of the heat required for
digester operation and space heating in several buildings.

The design team, led by design engi-
neer Lars Augustin, developed a way
to upgrade and increase the efficiency
of the facility’s three existing anaerobic
digesters. The project involved a com-
plete rebuild of the digesters and the
addition of one 65-kW microturbine
generator; the district had installed two
microturbines under a previous con-
tract in 2014. The project also includes a
new grease-receiving station that accepts
grease from local haulers. The facility
is being upgraded to take advantage of
what will be increased gas production
from the three upgraded digesters, which
will then be used to fire three 65-kW
microturbines. The upgrade will improve
mixing and circulation in each of the
three digesters and allow co-digestion of
grease from local restaurants.

BIOGAS PRODUCTION THROUGH
MICROTURBINE POWER
Co-digestion of grease with sludge will
produce a larger volume and better
quality of biogas (methane). The gas is
mixed with utility gas and conditioned to
remove impurities and moisture before
being injected into the microturbine.
“The design goals for the digest-
ers were reliable performance, flexible
operation, compatibility with mechan-
ically thickened sludge, and grease/
high-strength waste co-digestion,”
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explains Amily Zhang, the design firm’s
lead process engineer. In addition, the
design goal for the microturbines and
the grease-receiving station is renewable
energy utilization.

“Significant energy cost savings were
realized due to the reduced overall energy
consumption of the wastewater treatment
plant,” adds Thomas Pasculli, the design
firm’s senior electrical engineer. “Reduced
energy demand charges were also real-
ized by lowering the peak power drawn
from the utility grid. Energy conservation
by avoidance provides the highest rate of
energy cost savings for this cogeneration
system, as utility energy buyback rates
aren’t favorable to the distributed gener-
ation owner.”

The three microturbines currently
produce enough electricity to provide
more than half of the plant’s base load
and all of the heat required for digester
operation and space heating in several
buildings. According to Murphy, the dis-
trict’s average monthly electric bill has
dropped from $60,000 to $19,000; by
the end of 2019, the district had saved
approximately $529,000 in utility fees.
The microturbines have been incredibly
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reliable, with almost no downtime. In
addition to generating electricity, the
waste heat generated by the micro-
turbines is captured and used to heat
the digesters and provide heat to the
digester buildings.

“We found that our staff embraced the
use of the microturbines,” says Murphy.
“Because they weren’t being asked to fix
or maintain them, they could focus on
the idea of getting heat and power out
of the facility’s waste gas. The technology
really sparked their interest and has led to
some interesting conversations on what
else we can do with the wastewater pro-
cess. The microturbines were purchased
with a maintenance contract that allows
us to call in a technician for any issues
we have.”

PLANT UPGRADES AND MAINTENANCE
Digester upgrades include new sludge
mixing and heating systems, requir-
ing each digester to be taken out of
service for demolition and upgrade.
The digester upgrades were staged to
maintain essential plant operations,
particularly to prevent interruption of
sludge digestion processes.

The first digester is a standalone unit
as opposed to the remaining two, which
are part of a single facility and are being
upgraded together. Shortly after the first
digester was placed back into service,
gas production was sufficient to fire all
three microturbines, although it had been
anticipated that gas production would be
sufficient for just two turbines.

Each digester is being equipped with
inflatable domes. Each dome is actually
two domes, one within the other—the
inner dome acts as a gas holder and cap-
tures the biogas, whereas the outer dome
provides system pressure and protec-
tion from the elements. By manipulating
the blowers that inflate the outer dome,
the inner dome is compressed, and gas
pressure to the microturbines can be con-
stantly independent of the storage volume
to ensure an uninterrupted supply. The
domes present a more pleasing appear-
ance to the neighbors while providing a
vital function.

Running concurrently to the digester
upgrades is the construction of the fully
automated grease-receiving station. The
station will receive food-waste grease
from local haulers, who will pay a fee
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Each of the plant’s three existing anaerobic digesters is equipped with
two domes—one within the other. The inner dome acts as a gas holder
and captures the biogas, whereas the outer dome provides system
pressure and protection from the elements.

to dump their grease. The grease will be
mixed with sludge and then pumped back
into a selected digester for co-digestion.
Grease haulers simply need to attach
their trucks to the system’s rock trap,
enter the proper credentials at the
local control station, and then initiate
the offloading process. The system will
accommodate gravity and pumped deliv-
eries; upon selection of either mode,
required valves, grinders, and pumps will
be placed into the process train automati-
cally based on the delivery mode chosen.
The system will shut down when it senses
a truck is empty, based on flow rate. The
system will then initiate a wash cycle and
generate a delivery ticket. The amount of
grease delivered is recorded and sent to
the district’s accounting system through a
supervisory control and data acquisition
(SCADA) system to bill tipping fees.
Along with the digester upgrades and
the addition of the grease-receiving facility,
the plant’s SCADA system was significantly
upgraded. The plant network was expanded
to include new digester control systems,
including controls for the dome inflation
blowers, new area process control panels,
and new fiber-optic network media. The

microturbines are also monitored through
SCADA, allowing plant operations to mon-
itor all operating parameters. A new waste
gas boiler is being provided for situations
in which the turbines are out of service for
maintenance or to burn off excess biogas.
Waste heat radiators provide a means to
waste excess heat.

Electrical upgrades were also done,
requiring new conduit duct banks
between existing buildings, the digest-
ers, and the new digester utility building
(DUB) in which new electrical gear, boil-
ers, and the grease-receiving facility are
housed. The DUB, a pre-engineered
building that was erected on the site of
a demolished trickling filter, also has an
adjacent 12,000-gallon grease storage
tank that will store and mix delivered
grease with warm digested sludge prior
to feeding back into the digesters. This
process is also completely automated.

ENSURING FUTURE SUCCESS

The project had several challenges, such as
properly staging the work to avoid process
interruptions and ensuring odor control
during the demolition of the digesters; the
latter was extremely important because

the plant is located across the street from
apartment buildings. Some of the biggest
challenges were keeping the plant operat-
ing during the construction and working
within limited real estate, but these chal-
lenges were offset by the benefit of the
district’s reduced utility bills and the rev-
enue generated by grease collection.
Incorporating the microturbines and the
grease trap waste allowed the district to
generate enough revenue from tipping
fees, along with the savings already real-
ized from the microturbines, to fund most
of the three anaerobic digester upgrades.
No odor complaints were received during
digester demolition operations.

The project is being completed in two
phases: the first, the addition of the third
microturbine, was completed on time and
under budget, and the third microturbine
came online in July 2019. The first
digester is in operation and producing
copious of biogas. The
grease-receiving station is scheduled to
go online at the end of July 2020, with the
remaining two digesters returning to
operation about a month afterward.

amounts

Project completion is scheduled for
September 2020. A\
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