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State of New Jersey

The 2011 EMP

5 overarching goals:

Drive Down the Cost of Energy For All Customers

Promote a Diverse Portfolio of New, Clean, In-State Generation

Reward Energy Efficiency and Energy Conservation/ Reduce Peak Demand
Capitalize on Emerging Technologies for Transportation and Power Production

Maintain Support for the Renewable Energy Portfolio Standard
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State of New Jersey

The 2011 EMP

Plan for Action — 31 policy recommendations in 4 general sections

1 Expand In-State Electricity Resources
1 Cost Effective Renewable Resources

) Promote Cost Effective Conservation and Energy Efficiency

) Support the Development of Innovative Energy Technologies

http://www.nj.gov/emp;
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State of New Jersey

IS New Jersey
a High Energy
Cost State ?77?7?




State of New Jersey

Drive Down the Cost of All EN €rgy For All Customers

Residential Electricity Price
A Ot + $200 - $300

Residential Natural Gas Pprice

17 == 46% - $200 - $300

Gasoline price

— 46 - $ 200 - $300

The average New Jersey energy customer spends $200 to $300 less per year
for electricity, natural gas and gasoline than the average US energy customer.
Overall 3% decrease in residential electricity cost (Max 8% decrease) — Dec 2015
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This is all driven by low natural gas cost



Million Megawatt-hours (MWh)
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State of New Jersey

New Jersey Net In-State Generation and Imported Electricity, 1990 - 2013
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BPU has approved over $1.93 billion for natural gas utility infrastructure upgrades
and mitigation projects.
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State of New Jersey

Promote a Diverse Portfolio of New, Clean, In-State Generation

New Jersey Electricity Generation by
Fuel Type (%), 2011-2014
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Petroleum Coal Natural Gas Nuclear Renewables

93% of total electricity from ‘Clean” Sources — 96% of in-state generation

2,000 + megawatts (MW) of new CCNG (3,000 permit requests)

100 MW CHP

1,300 MW of DG including CHP, fuels cells, biomass, LF gas, wind and solar

Oyster Creek 654 MW closing — PJM’s latest RTIP neutral

Despite the current economics - remain committed to the objective assessment (Dec 2015)

|awll plepuels uisises INd 6S:T0 90/€0/#T0Z paiulid



State of New Jersey

Printed 2014/03/06 01:59 PM Eastern Standard Time
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State*

New Jersey’s SO, emissions 3" lowest

NOx and CO, 6™ lowest

In 13-state PJM region New Jersey ranks the lowest

NJ is the 22" largest generator of electricity.



State of New Jersey

Current New Jersey CHP/FC and DER facilities

DER Number MW
CHP/FC total 219 2,900
CHP/FC DER 117 378
PV total 41.294 1,567
PV Behind the Meter 41,165 1,230
PV Grid Supply 129 338
TOTAL DER 41,282 1,608

1,300 MW of DG Installed since 2011

100 MW of CHP installed since 2011 (Dec 2015)

Approximately 4-6% of total electricity
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State of New Jersey

Reward Energy Efficiency and Energy Conservation/ Reduce Peak Demand

NJCEP Annual Electricity Saving 2001 -2014
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4 Million MWh of electricity saved 2001- FY 2014 on average 350,000 MWh (500,000 MWh)
About ¥2% of total retail electric sales

New NJCEP Administrator awarded to AEG/TRC

Energy Savings Improvement Programs (ESIP) 63 projects 16 completed ($14.7M)



State of New Jersey

NJBPU Clean Energy Program EM&V

Electric Demand Savings = AKW = kWbaseline -
kWenergy efficient measure

Electric Energy Savings = AKW X EFLH

Electric Peak Coincident Demand Savings = AKW
X Coincidence Factor

Gas Energy Savings = ABtuh X EFLH

Where:
EFLH = Equivalent Full Load Hours of
operation for the installed measure. Total
annual energy use (kWh) of an end use over
a range of operating conditions divided by
the connected full load of the end use in kW.
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ABtuh = Btuh baseline input — Btuhenergy
efficient measure input



NJBPU Clean Energy Program EM&V

PROGRAM/Measure Measure Life

Residential Programs

Residential Electric HVAC

CAC 13 15
CAC 14 15
ASHP 13 15
ASHP 14 15
CAC proper sizing/install 15
CAC QI 15
CAC Maintenance 7
CAC duct sealing 15
ASHP proper sizing/install 15
E-Star T-stat (CAC) 15
E-star T-stat (HP) 15
GSHP 30
CAC 15 15
ASHP 15 15
Residential Gas HVAC
High Efficiency Furnace 20
High Efficiency Boiler 20
High Efficiency Gas DHW 10
E-Star T-stat 15
Boiler Reset Controls 7

State of New Jersey
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NJBPU Clean Energy Program EM&V

State of New Jersey
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State of New Jersey

NJCEP Electric Peak Demand Reduction 2001-2014
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860 MW of Peak Demand Reduction 2001 - FY 2014

EDC/TPCP programs provide 200 MW of DR

EPSA Case at SCOTUS — PJM Capacity Performance — summer and winter peak
State run DR programs ?
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NJCEP Natural Gas Savings
2001 -2014

State of New Jersey

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

80 Million therms of natural gas savings 2001 — FY 2014
0.15% saving on retail sales

2011
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Total Electricity Consumption (GWh)
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State of New Jersey

NJ Electricity Sales Projections (Scenario: Avg. EE Savings)

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
Energy Year

Invested $2.256 B in EE and RE — $1.689 B for EE and $572M for RE and Adm.

$727.4M in EDC/GDC EE programs (E'town, RECo, PSE&G, NING, SJG)

4.6 million MWh less in 2014 - Collectively 27.5 million MWh

$300 Million in savings at wholesale or $600 M at retail

Adopted 2014 IECC and ASHREA Residential and Commercial Building Energy Code - sets the floor
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NJBPU Clean Energy Program EM&V

System average air emissions reduction factors provided by the
NJIJDEP are:

Electric Emissions Factors

State of New Jersey

Emissio

Jan 2001-June

July 2003-

March 2014 -

metric ton of CO2
saved

MWW h saved

ns 2002 February 2014 Present

Product

Cco2 1.1 Ibs per kKVWwWwh 1,520 Ibs per 1,111.79 lbs per
saved MWVWWh saved MWVWWVWh saved

NOX 6.42 lbs per metric 2.8 lbs per MVYWwh 0.95 lbs per MVvwh
ton of CO2 saved saved saved

SO2 10.26 Ibs per 6.5 Ibs per MVWwh 2.21 Ibs per MVvwWwh
metric ton of CO2 saved saved
saved

Hg 0.00005 lIbs per 0.0000356 Ibs per 2.11 mg per MVvwh

saved

Gas Emissions Factors

Emissions Jan 2001- July 2003-Present
Product June 2002
Cco2 N.A 11.7 lbs per therm
saved
NOX N.A 0.0092 Ibs per therm
saved

All factors are provided by the NJ Department of Environmental

Protection and are on an average system basis.

updated as neww factors become available.

T hey will be
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. State of New Jersey
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State of New Jersey

Maintain Support for the Renewable Energy Portfolio Standard

NJRECs Retired (GWh)
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Percentage of Renewable Energy in Total Electricity Retail Sales

4,000 5.00%

2,000

2005 2006 2007 2007 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Percentage of Renewable Energy in Total Electricity Sales

NJ RECS Retired

EY 2016 Class | 9.649%, Class Il 2.500%, Solar 2.750%

76+% from Out of State Sources except for Solar 100% in-state resources
$25 M for Class | rebates, $242.4M for REC

Offshore wind — federal leases - Can OSW be economically viable ?
Biomass — biogas - food waste
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State of New Jersey

2,000
= NJ Solar Installed Capacity by Year
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39,500 for 1,546 MW installed 9,796 for 430 MW in the pipeline

Stabilized the SREC market for now - Oversupplied in ER 2017

Lowered SREC Costs — Support Solar on brownfields not greenfields
$363.5M solar rebates, $910.5 M SREC - EDC invested $1.25 B

$3M for Solar Storage — new solar storage CG

Solar will be 2.8% of in-state electricity generation and 2.5% of total

New Net metering cap of 2.9% energy — Lower installed cost (EDC programs)
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State of New Jersey

Capitalize on Emerging Technologies for Transportation and Power Production

As of June 2014, a total of 222,590 plug-in vehicles have been sold
since roll-out in late 2010. 99% growth over June 2013.

The drop in petroleum prices will likely affect this trend, slowing EV

sales and driving an upsurge in purchases of light trucks and SUVs.
Market forces and consumer interest can quickly overwhelm policy

objectives.

11 Public CNG stations
143 Public electric charging stations

NJING 3 public CNG stations
SJG 3 public CNG station working with WaWa for 3 pilots

Wil plrepuels ulsises Nd 6S:T0 90/€0/¥TOZ Pauld

BPU and DEP developing incentives using existing funds

New Office of State Energy Services



New section of the EMP Update - Plan for Action
Superstorm Sandy Response

Improve Energy Infrastructure Resiliency; and
Emergency Preparedness and Response
1 Protect the State’s critical energy infrastructure

Implement Irene Order recommendations - work with OEM/OHSP at the local level
Energy Assurance Planning

1 Improve EDC emergency preparedness and response
$1.5 B in EDC costs approved by BPU- work with OEM/OHSP at local level - EAP

1 Improve and Enhance the EDC Smart Grid and Distribution Automation Plans
Require the EDC to file DA/SG plans with detailed cost/benefits

1 Increase the use of microgrid technologies and applications for distributed energy resources (DER)

1 Create long-term financing for resiliency measures through the ERB

State of New Jersey
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State of New Jersey

Needs Improvement

1,500 MW of CHP — installed 100 MW

ERB Financing

Alternate Fuel Vehicles — Working with DEP to establish a program
Support Peak Reduction

Demand Response — Capacity Performance at PJM
May consider a state program if the Circuit Case decision upheld

Dynamic Pricing/metering
Improve EE DR or RE
Lower Energy Costs

Increase Reliability and Resiliency

Wil plrepuels ulsises Nd 6S:T0 90/€0/¥TOZ Pauld

Distribution Automation/Smart Grid -



State of New Jersey

NJBPU Clean Energy Program EM&V

NJ Electricity Sales Projections (Scenario: High EE Savings)
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| Complex Risk | Comprehensive Strategy

E T

GENERAL ”
Population: 52,575 _»

Households: 26,855
Real Property Ratable Base: $9.7 Billion
Area: 1.275 Square Miles
Landmass within Flood Zone (A): 63.85%
~ Landmass within Flood Zone (V): 7.41%
< Landmass within Flood Zone (X): 7.66%

94% impervious
surface

Inadequate >
drainage  §

,/

SBA Program: $1.6 million ‘ - A
Flooded Homes + Businesses = >1,800 ™ o7 7B

;Bl"each point
Automobiles Damaged/Destroyed = >2,000 :

. 3m Flood Zone
. 2m Flood Zone

2 1m Flood Zone



MEMORANDUM OF UNDERSTANDING
Between and Among
Department of Energy-Office of Electricity Delivery & Energy Reliahbility,
New Jersey Board of Publie Utilities,
FPublic Service Eleetric & Gas Company,
and the City of Hoboken, New Jersey

SUBJECT: Enhancing Electric Power Resiliency Using Advanced System Designs
Parties

The Parties to this Memorandum of Understanding (MOLU) are the U.S. Department of Energy
(DOE) Office of Electricity Delivery & Energy Reliability (DOE OF), the New Jersey Board ol
Public Utilities, the Public Service Electric & Gas Company (PSE&G), an investor-owned
electric and pas wility, and the of Hoboken, New Jersey (Hoboken). To the extent this
MOU contemplates action by the Sandia Corporation (Sandia), a Delaware Corporation that
operates Sandia National Laborateries (SNL) pursuant to Contract No, DE-AC04-94ALES000
with DOE, DOE will direct Sandia action and be responsible to the other parties w this MOU for
Sandia action.

Background

Crur nation faces significant risk from prolonged electrical outages, which, largely because of
extreme weather events, have been steadily increasing in frequency since 1995, What our nation
needs 1s a resilient prid that can adapt to large-scale disruptive events, and remain operational in
the face of adversity, thus minimizing the catastrophic consequences that affect quality of life,
economic activity, national security and eritical-infrastructure operations. To address these
challenges, DOE and SNL have developed an Energy Surety Design Methodology (ESDM) w0
enhance the reliability and resiliency of the electric infrastructure to mect local critical needs,

The ESDM is & quantitative risk-based assessment approach developed to help communities
evaluate regional critical and priority energy needs and identify advanced solutions to attain
energy system performance goals. At the core of this methodology is the use of advanced, smart-
grid technologies and distributed and renewable-cnergy power generation and storage resources
as a way to improve the reliability, security, and resiliency of the electric grid during a disruptive
event. Advanced or smart design approaches use modern communication and energy-
management and -control technologies to enable distribution system feeders to operate bath
‘grid-tied’ and “islanded,’ using renewable and distributed energy generation and storage
components to support demand/response oppormunities for utilities when grid-tied, and to
enhance local-area energy reliability and resiliency when islanded.

The ESDM process typically consists of 3 phascs:

Phase 1: Team with local public officials and their infrastructure, public safety, social services,
and others appropriate coordinators to develop a detailed understanding of (a) the municipality’s
critical and priority ¢nergy needs; (b} the local energy system design and functions relative to
loeal and regional energy and other critical infrastructure interdependencies; and (c) potential

MO batween DOE OF, PSE&G, and Hoboken I(June 13, 2013) " page |

DEPARTN
RELLAKI
By

Typed Mame: Bavi Gosur
Tithe: Deputy Assistant Secretary, Power System Engineering

Diare: & f i3, I-"L?

NEW w‘:ﬁ“ﬂ.“l PFUBLIC UTILITIES
B i v
Typed Name: Rebert M. Hanna

Tinhe: President
Date;__4. /3 - Ze/%

CITY OF HOGOKEN, NEW JERSEY
o
Tvped Name! Bawn Timmer

Title; Mayor  f
Dote:____ U]'.'E/LB_

CELECTRIC & GAS COMPANY (PFSEX()

RGY - OFFICE OF ELECTRICITY DELIVERY & ENERGY

—
k me: Ralph LaRossa
TIitle: Presadent and Chief Opemating Cificer
Diate:




Energy Surety Design Methodology (ESDM)
Risk Assessment Approach
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Tahle C.2: Tier 1 buikdngs

o _Ter[Building Name Type Lacation
1% Annual Flood T [Fi Depariment Radio Refeaisr | |Emergensy | A
Depth in Feet "T_[Pump Station St Sireel Flood Contmol | 500 RIver Road
0-16 1 |Police Head Quariers Emergency | 106 Hodson Sireel
L] : 1 [Fump StEtion 116 Smeel Flood Conmol | &5 110 Siwel
1.6-3.0 _ 1 |Police Deparimeni Radio Repeater |Emergency | MA
[ 30-43 1 |Fie Engine Compamy 3 Emergency | 1313 Washingion Street
¢ ¥ 1 [Pump Stztion HI Fiood Control |99 Obszrver Highw ay
[ 4.3-54 T [Fire Engine Company & Emergency | 501 CIEnion Sieel
B s5-60 T |Fire Head Quarers Emergency | 201 kliersan smeel
‘ 1 [Fir Engine Company I Emergency |43 Madison Street
Bl -84 T [Fiohoken University Medical Cenir | Emergency | 308 Willow Avenne
- 84-108 1 [Sewage Treatment Plant Flood Control | Adams Steet
1 [Hohoken Volunteer A mbulance Emergency  |707 Clnton Street

Il 0e-136 :
I 135-154 Y/ O s 5 Table C.3: Tier 2 buiidings

517

Ter [Eullding Mame Type Location
SL Marthews Church Sheller 57 Bih Steet
SL Peter and Paul Church Shelter 204 Hudson Street
Garage O Parking Garape [315 Hudson Sireel
Balow FEMA CVE Pharmacy 50 Washinglon Sireet
ISh 100 yr +2.5 foot ) Hobolen City Hall Operation 94 Washingion Steet
[ Kings Caaceries 325 River Sheel

[

Parking Garape |25 2nd Simel

2 Parking Garepe | 215 Hudson STeel
F] Pharmacy 101 Washingion Streel
2 Eheller 1100 Willow Avenue
. i ) 2 |Hoboken Homeless She lier Shelier 300 Bloomeld
Jersey City 4 ol \ / 4 ~N 1 |Kings Croceries 1212 Shipy ard Lane
: e 1 |Sunoco s S LA 1301 Willow Ay enie

T [Aoboken PUDC WOTks Garage | Operalion 755 Dibserver HIghway
2 [Hoboken High School Shelter 800 Clinton Sireet
1 |A&F GIOGETIEs 614 Clnon Sieel
7 |Foboken Mulli-Service Cenier | Shelier 124 Girand Sireet
2 |Midiown Garage Parking Garage | 371 41h Sieel

Tahde C.4: Ther 3 baiidings

TIER [Bullding Mame Type Lacation

3 [Columbizn Towers]Senior Housing [76 Bloomfield Sieet
3 [Columbian Arms  |Senior Housing [514 Madison Steet
3 |Marion Towers Senior Housing | 400 151 Street
3 |Fox Hill S2nior Housing | %00 Clinton Smel

.

Tabde C.5: Tier 4 baikdings

Hudson
River TTER [t Name e Tocan

4 [Marineview 1 AfTondable Howsing [331 Hudson Street
4 | Marineview 2 AfTondable Howsing | 301 Hudson Street
T [Appied Alordabie Howsing 011 fewark

- 4 |Applied Affondable Howsing | 1203- 1209 Willow Avenue
4 |YMCA (SROs) Affordabie Housing [ 1501 Washingion Street
4 |rohoken Housing Authority [ Amondable Howsing | 655 6th Street
4 | Hohoken Housing Authonity | Amondable Howsing | 501 Marshall Drive

7| Foboken ROUsng Aoy | Alordabi: Housing | 300 Marshall Drve
7| Foboken Bousing Aumonty | Alordabi: Housing | 320 Marshall Drve
4 | Hoboken Housing Authority [ Affondable Howsing | 300 Marshall Drive
4 | Hoboken Housing Authority [ Amondable Howsing [ 321 Hamison Street
4 | Hohoken Housing Authonity [ Amondable Howsing | 311 Hamison Street
7| Foboken Housing AUmonTy | Alordabie Homsmg | 320 Jackson Sieel
7| Foboken Housing AUmonty | Alordabie Homsmg | 310 Jackson Sieel
]
)
]
]
]
N

Hoboken Housing AUmority | Amordame Homsmg [ 311 150 Seel
Foboken Housing Authority | Afomdab: Homsing | 504 Willow Avenne
Hoboken Housing Authority | AMondable Howsing [ 5 Charch Towers
Hoboken Housing Authority | 4 fondable Howsing | 10 Church Towers
Foboken Housing AUMOrTy | ATeniame Homsmg | 15 CAWCh Towers
Hoboken Housing AUmority | ANordaie Homsmg | 300 Adams Sieel

Figure 4.2: Geospatial configuration for the recommended LBS solution




Tahde 3.2: Hoboken mission critical building Ioed demand

1% Annual Flood Vee | ¢ Eullding Estimated Load (EW)
Depth in Feet 3 Grocery — Kings 450
[ Jo-1s = =4 TMCA [SRO5) 150
:]16_30 ~ Fire Engine Compamy 3 150
g o 11h Street Pumy Stabion (5
[Jz0-43 ' || Tias Siallan — Sunoce (5
I 4.3-5.4 i 4 Appiied 45
Bl s5-66 5 ~ Qe Hoboken Housing Autharity 450
Bl cs-s4 Sy . Wallace Schoal 350
2 / i . R Senior Housing Fox Hill 45
I cs- 108 / e i Fichoken Figh School 150
Il ©0o-136 [ 7 6. ~ 3 Hoboke n Volunteer Ambulance Corps 15
B s ise - [ S ' File Engine Company 4 k]
s A i i o e D4 Willow Ave o)
. . ‘ 1 0 L 7 Y Hiboken Unbversity Medical Cenler [T
Midiown Garage 150
Cleck Towers 150
Church Towers 5 45
1 [ ¥ / Church Towers 10 150
Below FEMA - (09HS \) Chrch Towers 15 o)

1100 yr 42.5 feet - —
Vi - : Grocery - A&P 45
) / Fir Head (Juarers 35
T&;)VEFEMA v / Hoboke n Mulli-Service Cenier L
S | Marion Towers ]
Columbian Ams ol
Hiboke n Housing Authority £l
Hohoken Housing Autharity 45
Hibole n Housing Authority 615
Hibole n Housing Authority £l
Hibole n Housing Authority 45
Hibole n Housing Authority 45
Hobole n Housing Authority Eil
Hobolen Housing Authority G}

Confinued om e page

Tabde 3.2 — Confirned from previows page

Bullding Estimated Load (KW
e Hiobolen Housing Autharity o
Firr Depariment Radio Repeater 15
SL Matthew's Church 15
5th Sireel Pump Slation EE
5L Feler and Paul Church ]
Marimeview 1 450
Garage G 150
Marineview 2 450
Girocery - Kings 350
Garage D L]
Garage B E3
"l Police Head Quariers 150
Podice Department Radio Repeaters 450
Walgreems (3
Hobolen City Hall 275
Appied L]
CVE Pharmacy 150
Columbian Towers 150
HI Pumy 5100 215
Hobolen Public Works Garage 1
Sewape Treatment Plant a0l
FiE Engine Company 1 45
Hiobole n Homeke ss Sheler 45

Figure 4.1: Geospatial configuration for the recommended UBS solution TOTAL ]




Table 4.3: Poentizl good PV imstallations for Hobolen

Rooftop Energy
Avslishie |Usable Pv | System vale| SREC

Location (g mekery) | Ouwtput Cost [(PV Only)|  Valse

Haboken High Schoal TT80 5500 S2635,000] 5 |56, 600] 594,500

Universily Medical Center 5110 36L0[51,724,000| §102,500( 362,100

TaocEry - Rings 3347 SO0 51,437,000 § 55,500 551,700

Garag B £ THLO[ 51,150,000 68,200 541,300

Wallace SChool (ShElET) V] IO |5 1,000, 0000 | 5%, 500 | 596, 200

Grocery - Kings 60 TH0.0| SR62000|  ©=1,300] 531,000

Fioboken Houwsing Aoty KL [70.0] 814,000 530,300

GIoETy - ALP 2la6 150.0] 719,000 525,000

Hoboken Mult-Service Cener 1459 141.0] 475,000 0| $24,300

Toboken Public Works Garage B T30.0] 5623000 1| 522,400

THCA (SRUS) ES TRO| 5574000

MIarion Towers ] TI0| Ssd0,0m

SL Peier and Paul Church ) BEO| 5326000

Colambian Anms ] FHO| SR

Columbizn ToweTs 623 40| s211,0m

THobaken Cily Hall TEZ 4| S141,00

SL Maithew s Charch (shelier) T2 T70| S129,0m

Toboken Home ks SREler L] ]

ValulEeT AMDUIANCe Corps. 172 120 557,000

Tias SLALON - SUNoCE 165 TLo| 555,000

Folice HQ 491 1L5[ 555,000

Fire H 188 100 548,000

TFire Engine Co 2 p] B0 529,000

TFire Engine Co 3 K] 50| 524,000

TFire Engine Co b 158 10 31900

Table 44: Summary of CHF design selections

"Building #] Bullding Name Sk [UBS or LBS [Noles

1 Fire Engine Co 3 15 both 1
2 Fire Engine Co 3 15 both 1
3 Fire H 315 both 1
E Fire Engine Co | 15 both 1
5 Police HO 100  both

11 vielunteer Ambulance Comps| 25 both |
12 |City Hall 100 both

27 | Mulli-Service Center 107 both

27 | Public Works Garape 17.5| UES 1

|- CHF uniis smaller than 10EW do not supply the: moorogrid
———————————
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Figure M.1: K-means clustering o ample with 3 clasters

Table 4.7: Summary of deslgn solutkons

Design Parameer LBS LBS
Eulkdings 55 4
Critical Load (kW) QX315 |ad60.0
Mew MO GeneTators S n
Bew MO CGeneration (KW ) | 1224000[7327.5
Eullding Fetrofit Sites n 19
Microerids | 3
Isolaied Bulldings 3 4

Table 4.8: Summary of estimated cost breakdowns

Type of Ciost UBS| LES
Bullding Retmonts 6. 5M | $27M
TONIo] and COMMUNICAInNs | 55,68 | 537
WICTogrid INTastuC e T T SIZ1M
Combined Heal and Power | S0.0M | S0LEM
Tesign and Engineering TEOM | 5488
Contmgency T5.IM | 5208

SAE.AM | 526,60




Tuble L2 All PV anaby ds des for Hoboken, including sormge

Audt-] Caloulaied] Daahie| Sompge| Siomge] T gy

el vop | B Y m| Py Spem] val Vahe]

Awilable]  Cutput]  Outgut| Ougut =T E Cent[( PV Oy )|
Euilng [ % W) | wwy iz EE TR IRR
Huboken High Sdiom| Lkl e R LS T, | Ahi
. . _ T Medial Lo kO I ALTH| TH.w TR
Tublke B 1 PV oand enerpy s pay lick AT LR R L RS TE,
HAE| HIE[T AL T F
G IEER &.261 2650
. e - T3 1T 1T - TRUR] TRUE] 0T Thirt
Py PYEREC Avg | E55 E55[  ES5 P + =5 T F T ]
Sie| PV WValue | Value | Peak| Svs|Penk| Value| Cost| PY| PV 4| PV 4+ ESS+ EES TEE| Do o pLE
Faui kling (KW Cost| vear | Svear| kW[ Cost| Cost| Svear| Svear| Only | SREC] ESS| SREC W L] WS0] WIG[ o530 40,157 )
= = = = = = [EET] 1324] 1324] S4.355 a9 LAk
City Hall 25] 51203 B B EED L B3 ElIE [[HIEE 23 Tl 3 TAd| 7AA| Wnes| ¥4 sdsln] o did 266k
S e e e TE] = RS = = = = 5 0 | TUE 7T AT [ TR TR
I_||I1-I|-. Wk s Cinrnge _ 130] 5a2 B 54 E E S 16y [ [ I: TR e e e o
Volunteer Armbul oo Corpe I EEE 53 82 15 RIE] &2 &l £2 16 10 Ex 7 = 7 T R ) I I, DR B.HE T,
e |'_Ie|1||-||-|g-r| Hid 1] = £3 52 A0| 536 =4 52 L1] 16 10 42 ol | s an Frwis ] 444] 443| J458 B4 517w [ER L ek
Fire Depurimen 501 Climon 5| 524 52| s1| 15| 508 82| 1| s 12| & 42 4 Hobeken City 1l B T LA 7] HRE] MCATAE] MR B REE] M o
Fire Demrimen 1313 Washingion 5| 324 32 HIEEE RS 31 221 12 5| 42 21 ikl L I I T 24| KiL TR
Fire Departrent 501 Uberver R R EE 5l E E ] EE z 17y Ti4] TIA| WREE| &Y TEE[ 3. 5%
B = = — T & L L IR CEE] IR BE R T T
Mulh Service Cenier LAO Sa7 1| 540 =25] WOfS1Ah]) 50 5 EIIRE 11 2 FTl WK T | B T | R K WL TEA
Podice HIO) (ML %3 B EED L 5 IR 10 [§] EE] T | T T v T EAZE ZhiE
..... T T T
All dollarvahue s mrein 8k, lasi 4 columns are in vers Fal - |.I:,._ - T4 __,::,.;
= E) T3] K R e

Fignre 4.3 Ddagram for ecommended bodding conpections
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Figure N.6: K-means cluster analysis for 10 clusters for the upper bound st of bulidings as well

25 indtial microgrid clusiers seleced for TMOVPRM analysis
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Figure MN.3: Delermination of disances of ohjects i cluster centrokds within each cluser and

hetween cluster centrodds
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Figure N.4: Besulls of K-means clusier analysis for the upper boand et of baikdings
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Fignre {1 1: Pareto chart for RS sclotions

Tahle (.3 Selected VRS optimization solotions

Cond.
Ciost FO EEME
Solution | (EM) (% DET) | kWhiy| EIR
A 1425 Giool 016 (099595
B 1L80| G247 O35 [DLo95ag
[ 1052 G65s [T IR
il 9.5 | 4205 0114 [DLe9Ramn
E EEE 181

sSaull4 ,a0UBULIOpad, dnoug

Table N.2: List of microgrid clusters

Tahde M.2 — Cond imued from previous page

Clusier] Building # MName

[ Hoboken University Medical Cener
n Midiow n Garage
4 Clock Towers

o 44 Church Towers
45 Church Towers
43 Church Towers
§:3 Grocery - A&P

10 IE Columbizn Amms

11 7 Sewzpe Trestment Flant

12 15 Hobolen Homeless Shelier
31 Hobolen Housing Authority
32 Hoboken Housing Autharity
i3 Hoboken Housing Autharity
34 Hoboken Housing Autharity

1UB 35 Hoboken Housing Autharity

I Hoboken Housing Autharity
kr) Hoboken Housing Autharity
iR Hoboken Housing Autharity
5 Hobolien Housing Autharity

Clusier| Bullding # MNAme
20 Cinocery - Kings
I 51 YMOA (SROsS)
1 Fire Engine Co 3
9 11th Simet PS
43 S0 CHpion Senior Housing Fox Hill
13 Hobaken High School
2 11 Hoboken Voluneer Ambalance Corps.
4 Fire Engine Co 1
41 B Willow Ave
3 Fire HY)
3 23 Hoboken Mulll-Service Center
pa ) Marion Towers
] 5th Stmet P
T 5L Peter and Pawl Church
4 T Marineview 1
6 Carage 0
48 Marmeview 2
1% Grocery - Kings
. 53 Fime Depariment Eadio Repe ater
) 16 51 Matthew s Church (shelter)
& 4 Fire Engine Cao 1
75 Garage I
24 Carape B
5 Police HO
52 Police Deparment Radio Repeater
55 Walgreens
7 12 Hoboken City Hall
40 Appied
54 Vs
30 Codumbian Tow ers
10 HI1 P5
23 Hoboken Public Works Garape
Il (s Stathon - Sunoco
§ 0 Appied
&0 Hobolen Housing Awtharity
14 Wallace Schood (shelier)

Coniinied on nexd page




Chris Christie Irene Kim Asbury
Governor Secretary of the Board
Tel # (508) 292-1598
Kim Guadagno STATE OF NEW JERSEY
Lt Governor Board of Public Utilities

44 South Clinton Avenue, " Floor
Post Office Box 350
Trenton, New Jersey 08625-0350
www, nj.govibpul

NOTICE'

NEW
JERSEY
ENERGY |UpPDATE
MASTER
PLAN

New Jersey Board of Public Utilihies
New Jersey Departmant of Environmental Protection

Energy Master Plan Update

Pursuant to the Open Public Meeatings Act, N.J.5A. 10:4-5 et seq., the New Jarsey Board of
Public Utilities (Board) has provided notice of three scheduled Public Hearings to solicit
comments for an update of the 2011 Energy Master Plan. We request comments be focused on
the specific Goals and Recommendations of the 2011 Energy Master Plan summarized in the
following section of this Mofice and regarding several areas that have emerged since 2011 as
described in the second section below.

2011 Eni M r Plan G endation:
The following is a summary of the 2011 Energy Master Plan goals and policy

recommendations. The dates of the public hearing, the full 2011 Energy Master Flan, and all
supporting documents can be accessed at hitp /inj. gov/emp/.

The 2011 EMP contains five overarching goals:

Drive down the cost of energy for all customers;

Promote a diverse portfolio of new, clean, in-state generation;
Reward energy efficiency and energy conservation and reduce peak demand;
Capitalize on emerging technologies for transportation and power production;
Maintain support for the renewable energy portfolio standard of 22 5% of energy from
renewable sources by 2021,

" e e

In addition to the overarching goals, the 2011 Energy Master Plan contains 31 policy
recommendations in the four general sections of:

Expand In-State Electricity Resources;

Cost Effective Renewable Resources,

Promate Cost Effective Conservation and Energy Efficiency;
Support the Development of Innovative Energy Technologies.

- . w0

" Mot a Paid Legal Advertisament

November 2015

The development of micropnid projects, mchuding smgle buldmz campus-wide and advanced
maicrosrids o address ephanced energy restlience will alse help mest the geal for new DG, CHP,
and foel cells. Two advanced microprid stodies funded by the U. 5. Department of Energy
(DOE) in parmership with BPU hawe been completed — ope in Hoboken and ome for T
TRANSIT.
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@SJ_Program
#SustainableStateNJ

SUSTAINABLE

{ JERSEY )

Sustainable Jersey Energy Actions

Making Your Community Friendly
for
Solar Installations and Electric Vehicles

Nancy Quirk
Program Coordinator Advanced Infrastructure
éustainable Jerse

I

N
.
L

2016 NEW JERSEY SUSTAINABILITY SUMMIT



4 SUSTAINABLE

(erseY ) Make Your Town Friendly . . .

L
76"70 \!“A
"Tow, One Cor™

Make Your Town EV Friendly Make Your Town Solar Friendly

e Zoning Ordinance and EV Solar Friendly Zoning Ordinance

Friendly Parking Policies
- 15 point action
 Provide Training

- Encourage Charging Stations
« Multi-Family Charging Stations
- Workplace Charging Stations

- Community Awareness Event

* Public EV Charging Station
- 15 point action

Streamlined Solar Permitting

Community Engagement to
Promote Solar

« OQOutreach

- Incentives

- Financing

Variable point action

2016 New Jersey Sustainability Summit @SJ_Program | #SustainableStateNJ



4 SUSTAINABLE

JERSEV ) Make Your Town EV Friendly: Details

o
"rrow, One Com™

* Encourage and facilitate adoption of EV by consumers
- 15 point action

 Mandatory:

- Zoning ordinance addressing accessory use
- Update parking policies

* Optional activities (must do TWO)

- Update building ordinances — pre-wiring for EV chargers

- Training for local officials

- Commitment from three local partners for workplace chargers

- Commitment from three local partners for multi-family chargers
- Awareness event

« Public EV Charging Station Promotion

2016 New Jersey Sustainability Summit @SJ_Program | #SustainableStateNJ



4 SUSTAINABLE

Make Your Town EV Friendly: Options

 Workplace Chargers

e Multi-Family Home Chargers
« THREE local multi-family dwelling units

2016 New lJersey Sustainability Summit

THREE local partners install workplace charging stations
Potentially doubles daily driving range for employees

Potentially earn LEED points for the building

Employee recruitment and retention

Public image T i N

Overnight residential charging stations

Most apartment dwellers don’t purchase EVs



Y SUSTAINABLE

WERSEV ) - Public EV Charging Infrastructure: Details

o
"rrow, One Com™

* Publicly available EV Charging Station
- 15 point action
- Different from workplace or home based charging
- Helps address ‘range anxiety’

 Mandatory:
- Municipality instrumental in the project
- Publicly available

e Charging station may be:
- Located on private property
- Owned and operated by
local nonprofit

Image: EERE. Plug-in Electric Vehicle Handbook.
www.afdc.energy.gov/uploads/publication/pev_

2016 New lJersey Sustainability Summit ¢ g workplace_charging_hosts.pdf



4V SUSTAINABLE

LJERSEY ) Public EV Charging Infrastructure: Options

(. CERTIFIED » )i

%‘7@' T -&"‘:\\

o
"rrow, One Com™

* Public EV Charging Infrastructure

* Flexible on where charger installed
* Flexible on how charger is financed
* l|dentifying best location is critical

* Including on “public directory” is key requirement

2016 New Jersey Sustainability s s
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"Tow, One Cor™

Supportive Solar Zoning Ordinance

- Purpose

- Protect public health, safety,
welfare

« Reduce reliance on fossil fuels

- Definitions
- Rooftop, ground-mounted
« Accessory use in all districts
- Energy consumed on-site

« Considerations
« Historic districts
« Tree commissions

Make Your Town Solar Friendly Action

Streamlined Permitting

- Post requirements online

Expedited permitting
Permitting checklist

Offer narrow inspection
timeframe

Training for staff:
- Permitting

- Codes

- Inspection

@SJ_Program | #SustainableStateNJ

2016 New lJersey Sustainability Summit



4 SUSTAINABLE

JERSEYV J) - Activities and Incentives to Promote Solar

o
"rrow, One Com™

« Awareness building events
« Group purchase for solar

- Solarize campaign
- Sustainable Jersey Solar Challenge with EnergySage
- Employer-based group purchase
« Community solar gardens

- Collaborative procurement

 |ncentives

- Install solar on energy efficient buildings
- Utilize local workforce trainees

2016 New lJersey Sustainability Summit
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Making Your Community Friendly
for
Solar Installations and Electric Vehicles

Thank youl
Nancy Quirk
quirkn@tcnj.edu
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RUTGERS

Emerging Clean Energy Technologies
for

“Smart Communities”

Serpil Guran

New Jersey Sustainability Summit
June 15, 2016



Outline

o Short Info about the EcoComplex

o How to make communities more sustainable and resilient?
“Need for Smart Communities”

o Emerging Trends
* Bioenerqy Assessment of New Jersey
* Simple approaches for bigger impacts

53



=COCOMPLEX

“Clean Energy Innovation Center”

54



Early Member of EV Charging Infrastructure

55



The EcoComplex:

« The EcoComplex is a multidisciplinary environmental and
alternative/clean energy innovation center of Rutgers
University that harnesses research and education resources
towards the development and industrial application of
Innovative environmental and clean energy technologies.

e The Center also serves as a “Business Incubator” and houses
14 start-up companies.

56



The EcoComplex

- Originally formed as

“Agricultural and Environmental Extension Center”

- Clean/Alternative Energy matters are also part of the
Agricultural & Environmental activities

- EcoComplex is also serving as
“Clean Energy Innovation Center”

57



UTGERS

The EcoComplex: A Real Time Laboratory!

58



UTGERS

Located Adjacent to the Burlington County Landfill

59



RUTGERS Opportunities for pilot applications

Landfill gas clean-up technology demonstration, testing and verification

For Landfill Gas-to-Power Cogen Unit: 250 kW

60



Cogeneration at Landfills
for Controlled Environment Agriculture:
An Economic Development Opportunity

Burlington County Research and
Demonstration Greenhouse

61



Greenhouse heating with LFG

=N
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e Currently 14 start-up companies are housed at the

Clean Energy Incubator

EcoComplex.

e Current and past clean energy related topics including energy
crops development:

Hydrogenation

Liquefaction

Algae development

Sorghum development

Landfill gas clean-up and power generation
Landfill gas to ethanol

Landfill gas to CNG/LNG

Environmental remediation

Life science research

63



World is Getting Crowded!

e From now to 2030 the world will
need to build a city of one million
people, in every five days, in
developing countries!

¢ Between now and 2050, increased
world population (Approximately
9 Billion) and New Jersey is the
most densely populated state in
the Union! (1210.1 people/sq. mile)

64




RUTGERS

New Jersey Facts:

* New Jersey waste generation per square mile is
17 times higher than national average

Non-Recycled MSW Generation
(2010) by Area

2000 4,409.0

255.7

L

New Jersey National Average
65
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Need for Smart Communities!

e Sustainable City

* Low Carbon City

e Resource Efficient and Productive City
* Resilient City

* BiodiverCity

e Eco-mobile City

e Smart City has embedded “smartness” into its operations,
and is guided by the overarching goal of becoming more
“sustainable and resilient”.

http://www.iclei.org/activities/agendas/sustainable-city.html

66



Need For Smart Communities!

Smart Communities:
— Educate its residents

— Analyze, monitor and optimize their systems of
* Energy,
e Water,
e Waste,
* Transportation,
* Emissions
— Provide:
¢ Social and Economic Inclusion;
e Governance
* Citizen Participation

Through Transparent and Inclusive Information Feedback Mechanisms.

67



Need For Smart Communities!

Increased need to solve the problems of:

* Energy

e Water

e Food

e Waste

to achieve:

- Climate Change Mitigation & Adaptation
-Clean and Healthy Environment
-Economic Development

-Resilient jobs

68
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R
) Understanding the Interconnectedness
. of the Three Pillars of the Nexus!

j‘
—

e There is energy embedded in every gallon of water.

* There is water embedded in every kWh (or joule) of
energy used and every mile travelled.

* There is water and energy embedded in every calorie of
food humans consume.

* Successful nexus can result “Sustainable Development “
and “Resilient Communities”

\I



RUTGERS

Smart Communities
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RUTGERS

RUTGERS

New Jersey Agricultural
Experiment Station

ASSESSMENT OF
it BIOMASS

ENERGY POTENTIAL

IN NEW JERSEY

VERSION 2.0 JULY. 2015

EcoComplex
Clean Energy Innovation Center



RUTGERS

New Jersey Agricultural
Experiment Station

Biomass-to-Bioenergy Supplv Chain

{ ' h

Feedstock
Supply

Biomass Bioenergy Bioenergy
Conversion Distribution End Use

/

Feedstock Supply: Produce large, sustainable supplies of regionally available
biomass and implement cost-effective biomass feedstock infrastructure, equipment,
and systems for biomass harvesting, collection, storage, preprocessing, and
transportation

Bioenergy Production: Develop and deploy cost-effective, integrated biomass
conversion technologies for the production of biofuels and bioproducts

Bioenergy Distribution: Implement biofuels distribution infrastructure (storage,
blending, transportation—both before and after blending and dispensing)
Bioenergy End Use: Assess impact of bioenergy on end-users.

https://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf.



Executive Summary: Practically Recoverable Biomass

RUTGERS

New Jersey Agricultural
Experiment Station

The results of this process indicate that approximately 4.11 MDT (~58%) of
New Jersey’s biomass could ultimately be available to produce energy in
the form of power, heat, or transportation fuels.

Total
Theoretical
Biomass

Potential =
7.07 MDT

Is/Can the
Biomass Be
Collected?

Is the Biomass
Sortable (or is
Sorting Needed)?

Does the Biomass
Have a Valuable
Alternative Use?

»

\ Collection \

}

= >

\ Sorting \

}

592,513 DT

230,143 DT

=

\Alternative Use \

}

2,139,786 DT

Practically
Recoverable

Biomass
Potential =
411MDT

Note: This screening process is preliminary and would require considerably more analysis to reach any final conclusions. The screening analysis has been
incorporated into the database, and provides flexible “scenario analysis” capabilities for the user.
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New Jersey Agricultural
Experiment Station

Technology Assessment

BIOMASS-to-BIOENERGY & BIOPRODUCTS CONVERSION PATHWAYS

A 4

v
THERMOCHEMICAL BIOCHEMICAL / CHEMICAL
CONVERSION CONVERSION
A 4
\4 p A < p \ 4 < \ 4 \ 4 . \ 4 \ 4
[Combustion ] Gasification Pyrolysis [ Hydrolysis ] [Fermentation [ Tr.a.ns-. ] [ Ar.naerqblc ]
L ) L J J |Esterification Digestion
Syngas Pyrolysis oil
Catalytic Catalytic -
Treatment Treatment
\ j \ / A 4 A 4
Acid Enzyme
Hydrolysis | | Hydrolysis
v v
Fermentation
\ 4 y A 4 ¢ A 4 \ 4 \ 4
Powe.r CHP PoYver Liquid 2nd Generation 1% Generation Biodiesel; CH, for Power
Generation, Generation, Fuels, Ethanol Ethanol Fuel, Power, CNG, LNG
CHP & Heat Liquid Fuels, Biochar & Chemicais DDG ! Heat, Bio-based
Power for EVs Chemicals Chemicals Glycerin Products
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RUTGERS

Greenhouse Gas Reduction Potential: NJ ENERGY CO, EMISSIONS* ** e jersey pgriculture]

NJ Energy Related CO, Emissions by Sector (million mtons/y, %)

) Industrial
Commercial
6.5
10.8 5.6%
9.5% 070 Transportation

65.7
56.8%

Residential
14.7
12.7%

Electric Power
17.8
15.4%

*http.//www.eia.gov/environment/emissions/state/state_emissions.cfm
** 2012 Emissions
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New Jersey Agricultural
Experiment Station

New Jersey LFG To Power Generation Potential:

1200000
1000000
Potential Total
o i | -
; 800000 - CO2 Emissions
~ Reductions
)
3
-
600000 -
N - —
O
O Potential CO2
100000 Emissions
Reduction to be
Achieved
200000 -
0 | T T 1

Coal Powered CO2 LFG Powered CO2 Emissions Current and Potential CO2
Emissions Emissions Redutions
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RUTGERS

Greenhouse Gas Reduction Potential: Food Waste AD to Energy e Jeisey Axfeuiu]

Experiment Station

SCENARIO: Food Waste AD to Energy

Biogas CNG for

Biogas for Diesel

Transportation

Displacement
Food Waste AD

Biogas

Clean Electricity for

Biogas to Power

: Fossil Power
Generation

Displacement

©2015 New Jersey Agricultural Experiment Station
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Greenhouse Gas Reduction Potential: Food Waste AD to Power IQJT(}ERS

New Jersey Agricultural

Generation Experiment Station

Food Waste Anaerobic Digestion to Power Generation

~ 400,000
1,200,000
1,100,000 - - 350,000
1,000,000 -
- 300,000
900,000 -
800,000 7 704,612 - zso'wo
+
< 700,000 - 312,075 =
2 460,741= =
s 600,000 - 1,174,353 200,000 §
500,000 -
- 150,000
400,000 -
300,000 - 100,000
200,000 -
- 50,000
100,000 -
0 r 0
Food Waste + Yard Waste Potential Power Generation
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Greenhouse Gas Reduction Potential: Food Waste AD to Power NJTGERS

New Jersey Agricultural

Generation Experiment Station

Food Waste AD Biogas for Power Generation
Potential CO, Reductions Comparison

——————————————— e e N S S i S QP G S0, T B i s .
330,000 -
Potential
280,000 - Avoided CO,
" Emissions:
230,000 - 175,453 )
tons/y Zote.::tljlco
voide
180,000 - . 2
‘ R— —~—  Emissions:
< _ 368,262
@ 130,000 tons/y
o
fd
80,000 -
30,000 -
' " " ' |
-20,000 - . .
Coal Generated CO, €O, Emissions from Food GREET LCA
Emissions Waste AD Power Food Waste AD
Generation CO, Emissions
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Greenhouse Gas Reduction Potential: Food Waste AD to CNG/LNG NJTGERS

New Jersey Agricultural

as Transportation Fuel Experiment Station

Food Waste AD Biogas as Transportation Fuel
Potential CO, Reductions Comparison

__________________________________________ =y
330,000 - s e e e s e
Potential
Avoided CO,
280,000 - Emissions:
349,300
230,000 - tons/y
Potential
t 180.000 - Avoided CO,
2 ’ ~==—  Emissions:
o - 366,203
o 130,000 - tons/y
o~
o
(W)
80,000 -
30,000 -
! | = -
-20,000 - ) .
Diesel (DGE) CO, Gasoline (GGE) CO, GREET LCA
Emissions Emissions Food Waste AD

CO, Emissions
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New Jersey Agricultural
Experiment Station

New Jersey Coastal Counties Institutional and
Commercial Food Waste Generation

County Food Waste tons/vear

Bergen 41,327 4

27700
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New Jersey Agricultural
Experiment Station

New Jersey Coastal Counties Food Waste Generation by
Food Stores & Hospitality Sector

= w

+

Food Stores Full Service Limited Service
County Restaurants Restaurants Total

% of Food . Food
Facility J| Waste Waste
(tons) (tons)

| Adantic || 3008 133340 | 662 | 135
E 16451 | 428 15422 [ 1492 | 155

Cape May || 2.858 7.701 507 1601

W 6.366 11975 [ 1534 | 144

Middlesex Jf 10,162 19,229 1.497 1

w 14975 [ 429 20963 [ 1.625 m 128 [ 1372
2 .

32 297
217 62
97
2
53

et
f—t
=
=

653
505

‘ol Bl Pl B
=3 k=
i o |f t2
| B

(]

T

135

|53 |

7

0
Umon_ | os22 | sss | itar | tier | o | o1 | Lo
T |_s0
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RUTGERS

New Jersey Agricultural
Experiment Station

New Jersey Coastal Counties Food waste Generation by

Schools and Universities
Education
Total

County
# of # of Food # of
Facilit Facility J| Waste || Facility
y (tons)

ST N N G N (N N S
&
28 .
26

8
,
SREN G I K A
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New Jersey Agricultural
Experiment Station

New Jersey Coastal Counties Food Waste Generation by Health Sector

Hospitals
County # of # of Total
Facility Facility

nion ) : ' -
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RUTGERS

New Jersey Agricultural

Experiment Station

Current Food Waste Disposal in Coastal Counties of New Jersey

Disposal Method Frequency Percent (%)
Donate 156 / 820 19
Animal Feed 44 / 820 5.4
AD (via WWTP) 57820 0.6
Aerobic Digestion 1/820 0.1
Grease Repurposed 11/820 1.3
Meat Rendered 11/820 1.3
Reused for Juices 3/820 0.4
Compost 95/820 11.6
Landfill 363 /820 44.3
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New Jersey Agricultural
Experiment Station

Source Separated Food Waste-to-Energy

o —
CHa < S0 >
Cooling CEIFI‘['LIFE\‘ AT
Crrying & —( W OA A T,
Cleanin [lh g Xy
g Powrer & Heat i e T
Restaurants
Supermarkets Powrer
Food Processors Generation Greenhouse
iy
Lo
ﬁ End Products
= Potting Soil
Food W-EEtE- D|g|=_l5t;:|t|=_l » Garden Compost
& Turf Products
Cafeterias
- HIJEFIitElE .FLI'I-EE-FDIJIG- Cnmpnghng
& Hotels Digester Facility

Facility

& Schools

Yard
Waste
25 %

Yard Waste
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New Jersey Agricultural

New Approaches

Experiment Station

Power & Heat

Facility

Clean Organic
MW T T Waste

i | R d
Institutional Commercial Industrial Residential

End Products

* Potting Soil

® Garden Compost
® Turf Pruducts

® Liquid Digestate
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New Jersey Agricultural
Experiment Station

New Approaches

CNG
LNG o

Power
Generation

Anaerobic
Digester
S aard Clean
4‘.30\")' Organic
s | Waste
f‘,’ l ‘J
Grooery Restaurant
Store

o N
Co,
4..,;?\
Capture & N AA
— LN A,
Bor Xl
Power & Heat 1 . ]
Greenhouse
End Products
e Fertilizer

e Garden Compost
e Turf Products

Composting
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