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Drivers for Change NYC

Protection

A 30% reduction in citywide emissions (below 2005 calendar year)
by 2030

A 30% reduction in emissions from municipal government operations
MORE RESIIENT (below 2006 fiscal year) by 2017 (Local Law 22)

NEW YORK

2007/2011

A Beneficially use 60% of produced anaerobic digester gas by 2017

A 80% reduction in citywide emissions (below 2006 calendar year)
by 2050

A 35% reduction in emissions from municipal government operations
(below 2006 fiscal year) by 2025

2014

A Commercial Organics Law (Local Law 146) - Large food service
establishments will be required to recycle their organic waste

2015

A Net zero energy WWTPs by 2050
A Zero Waste i reduce waste sent to landfills by 90% by 2030

2015




CO2e (MT)

DEP GHG Emissions NYC
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A In 2006, the 2017 forecast indicated an effective reduction target of 47%, mostly the result of mandated projects
(e.g., UV, Croton Filtration, and BNR upgrades). Because of efforts made, the forecast is now a 29% reduction
target.

A Preliminary FY14 data shows an 8% reduction from FY13; from FY06-14: 10% reduction.
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Carbon and Energy Management Strategies ~ NY&
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Strategies:

A Energy 4,177 11489 _
conservation

A On-site clean
energy generation

A Traditional
Renewable Energy
(i.e. hydro, solar
PV)

2,894

BTUs(in billions)

2,290
Achieved through:

A Engineering/system
changes +

A Organizational 439

culture shift 165 | ¥

Baseline Planned Reduction Potential Reductions

- Baseline - Energy Generation from ADG (Off-site Use)
[ Energy Conservation and Efficiency [ Renewable Energy
- Energy Generation from ADG (On-site Use)

Note: Baseline Energy Use includes all building fuel energy use, averaged for FY09-11

Preliminary Data i for discussion purposes only

11



Associated GHG Impact i Agency-wide  NY&
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Focus on Wastewater Treatment NYC
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NEW YORK CITY DRAINAGE AREAS
AND WASTEWATER TREATMENT PLANTS

A 14 WWTPs all with anaerobic

digestion et T
[] North River 170
o [] Wards Island 275
A Use almost 90% of the energy e
and contribute to about 94% of IE,L‘:&'J&’;’,Z -
carbon emissions ot 10
[] Tallmans Island 80
A 3,500,000,000 ft3/yr digas E’.m ‘"‘
produced + B OukwoodBesch 40

© wWastewater Treatment Plant Location
4 Plant Has Dewatering

A Approximately 40% percent 2 Do

~ Community Board District

beneficially used
A 1.3M mmbtus available

A Equivalent to approximately
10,800 homes or 780 buses per
year.

Environmental
Protection
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Energy Neutrality Potential NYC
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Energy Neutral Potential from Energy Generation on a Plant by Plant Basis
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Managing Waste More Sustainably

Landfills are the third largest
anthropogenic source of methane
(CH,) emissions in the United States!

CH, currently contributes to more than
one-t hird of todayos
warming?

Food Waste represents about 14.5%
of municipal solid waste?

By diverting food waste from landfills
and into existing WRRF digesters,
communities can reduce greenhouse
gas emissions and protect water
guality

. U.S. EPA 2014b. Inventory of U.S. Greenhouse Gas Emissions and Sinks.

Environmental
Protection

Total MSW waste by percentage after recycling
and composting (U.S. EPA 2014a)

Rubber,
leather &
Other 4.3% textiles
11.2%
Paper &
paperboard
14.8%

Plastics
Yard 17.6%
Trimmings
8.7%

http://www.epa.gov/climatechange/downloads/ghgemissions/US=GHG _Inventory 2014-Main-Text.pdf (last accessed 06 April 2015)

. Global Methane Initiative 2014. Global Methane Initiative Fact Sheet.

http://sustainabledevelopment.un.org/content/documents/usa_annex2.pdf (last accessed 06 April 2015).

. U. S. EPA. 2014a. Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2012.
http://www.epa.gov/osw/nonhaz/municipal/pubs/2012_msw_fs.pdf (last accessed 06 April 2015). 15
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Diversion Pathways NYC

Protection

A In an evaluation of food waste disposal options, the Water Environmental
Research Foundation (WERF) identified co-digesting hauled-in food waste at
WRRFs as the only carbon negative, i.e. greenhouse gas reducing, waste
management strategy

Non-Biogenic CO2e Emissions (tons/yr)
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Parry, David L., Ph.D., P.E., BCEE. Sustainable Food Waste Evaluation. 2012. WERF OWSO5R07e
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Food Waste Recycling i Mandates / Incentives NY&

Protection

Municipalities: San Francisco, Seattle, Austin, Vancouver, New York City

2011:
A CT, Public Act 11-217 (updated in 2013)

2012:
A VT, Universal Recycling Law, Act 148 i all organics, largest generators first,

effective 7/1/206

2013:
A CT: Public Act 13-285 (update t 02011) i commercial organics, effective 1/1/14

A NYC: Local Law 146-2013 i large commercial organics, effective 7/1/2015

2014
A MA: 310 CMR 19.000 Regulations i commercial organics, effective 10/1014

A RI: An Act Relating to Health and Safety i commercial organics, effective
1/1/2016
ACA AB 1826: Mandatory Commercial Food
signature)
A MD: Composting and Anaerobic Digestion Facilities i Yard Waste and Food
Residuals (pending)
17



U.S. Biogas Market i Current and Potential NY&
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2,000+

Operational
Biogas
Systems
Today

11,000+

Potential

New Biogas
Systems

Winnipeg
[+

Oniane I Map | Satellite

CAtaws 0

forontoc._
(o 3

Coanecticy
Naow Jers)

Dalaware
Maryiand
Disinct of

C.;:‘;Ji:r?vf.': Montemay. P,
@® OnFarm .
. _ ® Wastewater At Landfills
(Dairy and Swine)
239 1,241 636

Serfass, Patrick. American Biogas Council. State of the Biogas industry: Trends and Opportunities. WEFTEC, Session 406. September 30, 2014.

americanbiogascouncil.org
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U.S. Biogas Potential® NYC
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A The methane potential is estimated at about 420 billion cubic feet.

A Could displace about 5% of natural gas consumption in the electric power
sector and 56% in the transportation sector (EIA 2013).

A With lignocellulosic biomass resources future estimates reach 4.2 trillion
cubic feet per year, which could displace about 46% of current natural gas
consumption in the electric power sector and the entire natural gas
consumption in the transportation sector.

Category of

Assessment Qty Non-aggessive Aggressive  Maximum
AD Renewable Gas 334.8 871.4 2,123.3
(Mdkthms/yr)
TG Renewable Gas 631.8 1,614.0 7,376.3
(Mdkthms/yr)
Energy
Potential AD + TG Renewable 966.6 2,485.4 9,499.6
Gas (Mdkthms/yr)
AD + TG Renewable 4% 10% 40%
Gas (% of U.S.
National Usage)’
* This assumes a national usage of roughly 24 TCF of natural gas or 24 quadrillion BTU (for 2010) AD = Anaerobic Digestion TG = Thermal Gasification

1. American Gas Foundation. The Potential for Renewable Gas: Biogas Derived from Biomass Feedstocks and Upgraded to Pipeline Quality.
2011 http://www.gasfoundation.org/researchstudies/agf-renewable-gas-assessment-report-110901.pdf (last accessed 06 April 2015. 19
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Energy Content of Various Feedstocks N¥Y&
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Fats & Grease
Bakery Waste
Food Scraps |
Corn Silage
Grass Silage
Green Clippings
Brewery Waste
Chicken Manure
Potato Waste

Pig Manure

Cow Manure

o

0 100 200 300 400 500 600 700 8O0 900 1000

m3 biogas production/tonne
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Newtown Creek WWTP Renewable Energy Project NY&

Environmental
Protection

2. On-site Receiving & Feed-in Station

1. Off-site Screening & Pre-processing

4. Gas Cleaning System & Distribution System Injection
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Overall Project Benefits NYC
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A Meets multiple environmental objectives Environmental Scorecard
into dense urban environments
A The WWTP has enough capcf;_lcity todigest  totq Capacity (tpd) 500 ]? 0/(; of «ci
up to 500 tpd of food scraps i 15% of the 0od waste
: R . : : 0
C|tyo§ r?5|dent|al orAganlc v:/aste OrEn%ué‘htochJat
the cityds total f oo dAJdipga® Angua 600,000 5.100 homes
. .. Generation (dekatherms)
A Will reduce GHG emissions by 90,000 per day
metric tons per year (at 500 tpd) Equivalent to
Total MT CO,(e)/ yr taking 19,000
0 U_p to 500 tpd of foc_)d Yvaste Avoided 90,000 1l off the
diverted from landfills i 54,500 MT road
CO,(e) avoided
o Up to 6,600 long-haul truck round $/MT GHG Avoided $270  $2,000!
trips per year will be eliminated i
2,300 MT COZ(E) aVOided 1. Internal benchmark across all classes of projects (not specific to co-digestion projects)

o More than 600,000 dekatherms of
thermal energy exported for
beneficial use by the community i
32,400 MT CO,(e) avoided

o Elimination of flaring i 850 MT

CO,(e) avoided
22



Co-digestion State of Knowledge NYGC
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What is well understood:

o Addition of organic waste at appropriate concentrations increases both gas
production and gas quality

What needs to be better understood:
o Impacts on digestion
A Chemistry i pH and alkalinity
A Foaming potential i stability and surface tension
A Rheology - viscosity, yield stress, and shear rate and impacts on gas hold-
up
o Impacts on dewatering
A Polymer usage - cation/anion balance
o Centrate quality
A Ammonia concentrations
o Cake quality
A Odor potential

A Pathogen regrowth potential

23



Sampling and Monitoring plan

A NYSERDA grant for $250k
A In-situ monitoring combined with laboratory testing

A Characterize bioslurry specifications, digester performance, and post digestion

impacts

Monitoring Plan

Pre-Treatment Digestion
% Solids Organic Loading
Nutrient Levels Methane Yield

Mixing / Settling / Foaming / Gas

PH Hold-up
Volatile Solids VA Production
Inorganic HRT

Contamination

Post Digestion

Sludge Volume

Nitrogen Content

Dewaterability
Odors

Pathogen Regrowth

24



Biogas Production NYC
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90.00 -

Energy increase example at 20% Food Waste Added
Total gas production increase (%)= 121%
‘Avg. methane increase (%)= 13%

80.00 -

~
o
o
S

s0.00 150% increase in Net Energy Potential —

50.00
—— 121% increase

40.00 -

30.00

Total Volume of Gas Produced (L)

)
o
o
o

10.00

Control

0.00 1

1.0 1.5 2.0 2.5
Days

—+—TWAS —10% 15% —-<20% —+25%
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Summary of Analytical Results

Increase in ammonia and a reduction in volatile acids
U Could impact centrate treatment for BNR plants

U Digesters may be more sensitive to upsets i not during this
study

Process was stable based on pH, CH, generation, %VS destroyed,
and VA/ALK ratio

No foaming or process issues even at 25% FW replaced
Increase in H,S production

U Possible need for additional gas treatment prior to use/sale
No trend in siloxanes with %FW increase in feed
Possible issue with incorporation of FW into TWAS
Possible issues with struvite accumulation due to increase in pH

26



Thank you NYC
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Contact Information:
Anthony J. Fiore

NYC Department of Environmental Protection
Director i Office of Energy

Mayor s Office of Sustainabil.
Interim Director of Energy Regulatory Affairs

afiore@dep.nyc.gov
27



