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The development of the Newtown Creek Renewable Natural Gas
Project is an example of how sustainable waste management strat-
egies can produce renewable energy. Wastewater treatment opera-
tions maintain safe and clean waterways in urban areas to address
public health concerns, create more livable spaces for city resi-
dents, and protect marine ecosystems. Wastewater treatment plants
(WWTP) processes also create byproducts that include sludge, bio-
solids, solid waste, and methane. In New York, thirteen of the four-
teen Department of Environmental Protection (DEP) WWTPs utilize
the methane byproduct of operations to power boilers and other
plant equipment.

The largest of these plants, Newtown Creek Wastewater Treatment
Plant, has the daily capacity to treat 330 million gallons of wastewa-
ter and presently produces 500 million cubic feet of biogas annually,
or on average 1.37 million cubic feet of biogas daily. The biogas,
otherwise known as renewable gas or biomethane, is produced in
anaerobic digesters where the organic sludge removed from treated
water is heated to 95°F for approximately 15-20 days. During this
process, microorganisms convert organic matter into biogas, which
is about 50-60% methane and 40-50% carbon dioxide. Currently,
the Newtown Creek WWTP applies 40% of this excess biogas to
powering the plant operations, with the remaining amount of biogas
flared into the atmosphere.

New York City’'s DEP and the international utility company National
Grid have struck a long-deliberated deal to conduct the Newtown
Creek Renewable Natural Gas Project. Under the agreement, both
entities have entered into a 20-year contract that states National
Grid will fund the design, construction, operation, and maintenance
of the new demonstration. Moreover, DEP will provide the biogas
free of charge for the first 5 years after renewable gas operations
commence. After the 5-year mark, any operational surplus will be
divided equally between both organizations. One of the reasons this
project is viable is the proximity of both operations — the Newtown
Creek WWTP facility is located just a few city blocks from National
Grid's Greenpoint Energy Center. Furthermore, the existing pipe-
line infrastructure running alongside the Newtown Creek WWTP
streamlined the project because there was no additional private or
public land needed to develop the project. AECOM, an interna-
tional infrastructure firm with previous experience working with the
Newtown Creek WWTP, was contracted by National Grid to partner

with Ennead Architects to develop the project. The project
encountered various challenges and setbacks along the way due to
thecomplex regulatory context in the state. This project is setting a
new precedent for public—private partnerships between energy util-
ities and water utilities. The project began operations in the autumn
of 2016.

The Newtown Creek Renewable Natural Gas Project is expected to
reduce GHG emissions by 90,000 metric tons each year, which is
equivalent to removing 19,000 cars from the city’s crowded roads or
planting 2 million additional trees with 10 years worth of growth and
its associated carbon uptake. Furthermore, the project is estimated
to produce enough renewable gas to heat 5,200 homes in the city,
with more energy potential in the future. The project strives to ensure
the 100% of the biogas is utilized in efficient ways (New York City
Department of Environmental Protect [DEP], 2013).

Many consumers have the perception that renewable gas is of infe-
rior quality to the more accepted natural gas found in fossil fuel
reserves, frequently alongside oil operations. Although renewable
gas has a slightly different composition than natural gas it is of the
same quality because both are predominantly methane and are
derived from the decay of organic matter. Once the anaerobic diges-
tion process is complete, the renewable gas enters the upgrading
and cleanup process before being injected into the gas distribution
pipelines. First, the renewable gas enters the compression phase,
followed by the gas-drying phase that extracts any remaining water
(H,0). Then the renewable gas enters the cleaning and condition-
ing phase where the methane (CH,) is separated from the remaining
CO, through a process known as pressure swing adsorption (PSA).
The remaining CO, or tail gas is then flared into the atmosphere.
The now pipeline-quality renewable gas in odorized with the distinct
gas scent, as is all natural gas for safety concerns, before being
injected into the distribution system. Additionally, to maintain and
monitor the quality of the renewable gas, National Grid will conduct
analytical chromatography, sample gas, and install meters (National
Grid, 2014).

The Newtown Creek Renewable Natural Gas Project also provides
an alternative to the growing costs of local solid waste management.
In recent years, the New York City Department of Sanitation (DSNY)
has been expanding the collection of organic waste and investing in
modern processing. The city hopes to lower costs by diverting
organic waste from landfills and reducing the cost of exporting the
total solid waste streams. Organic food waste management is a
major issue because it accounts for approximately 25-30% of New
York's entire waste stream. Previous co-digestion studies show that
organic food waste coupled with organic wastewater streams
increase the rates of methane production and decrease the costs of
solid waste management. To support the demonstration project,
Waste Management of New York (WMNY), in partnership with DEP
and DSNY, opened a specifically designated organics collection
facility that is not geared toward composting efforts. Instead, organic
food scraps are converted into a liquefied feedstock or engineered
bioslurry at the Varick | transfer station, also situated along Newtown
Creek, and sent to the WWTP. WMNY utilizes patented technology
called the Centralized Organic Recycling equipment (CORe) pro-
cess, which will potentially handle about 250 tons of organic waste
per day.

The Newtown Creek WWTP has the long-term potential daily capac-
ity to process 500 tons of organic waste, with short-term potential
estimated at a daily capacity 250 tons within the next few years.
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Case Study 12.3 Figure 1 TheNewton Creek Wastewater Treatment Plant. Source: National Grid
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An organic waste diversion strategy of 153,000 tons annually would
account for approximately 54,500 metric tons of GHG reductions
(Waste Management of New York, 2014). In the United States, there
have been various local success stories of anaerobic digestion and co-
digestion applications (U.S. EPA, 2014).
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Case Study 12.3 Figure 2 Adiagram illustrating the process in which waste is broken down and converted into useable gas. Source: National Grid

Once the Newtown Creek Renewable Natural Gas Project starts
operations, the policy-making sphere and the energy industry will
closely monitor progress and performance. This project presents
renewable gas production as a feasible, replicable, and scalable
strategy for cities internationally.
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