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RE: Site-Sourced and Stored Renewable Energy

Some advice from Buckminster Fuller

“You never change things by fighting the existing reality. To change something, build a new
model that makes the existing model obsolete.” .
R. Buckminster Fuller

tols
Mayor DeBlasio’s ONE CITY: BUILT TO LAST pian, and Local Law@?b are strong steps toward
a new paradigm, a paradigm that will begin to "build a new model that makes the existing model

obsolete”.

Part of this new paradigm is energy efficiency, labeled the “fifth fuel” for being in effect the
cheapest and cleanest choice for balancing the energy supply and demand in a sustainable
world.

The International Energy Agency (IEA) estimates that since the 1970s, energy efficiency
improvements in 11 countries saved the equivalent of 1,337 million tons of oil in

2011, worth US$743 billion. This figure is larger than the combined total energy
consumption in the European Union or Asia (excluding China) for the same year.
(www.climatechange.org)

Michael Liebreich, Chairman of the Advisory Board at Bloomberg New Energy Finance,
explained how energy efficiency is triggering market shifts such as decentralized
renewable energy. He said: “Energy efficiency is removing demand at a great rate. The
current market is described by a flat or falling demand for energy in the developed world
and growing demand for different forms of decentralized energy generation.

Our existing model is a fossil-fuel based economy, or as Al Appleton calls it, the “black” economy.
To mitigate climate change; we must leave much of our accessible, known fossil fuel reserves
where they are, in the ground.

The new model, the new paradigm, is the green economy. We are hearing today about many
“exciting andcreative’ strategles to create and store renewable energy, thatare part of this green o
T “-economy. T

~In _NY_C! 75% qf our energy use is in our buildings.
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monitoring buildings to confirm that outcomes are matching the predictions. Over 30,000 Passive
House projects have been built in Europe since 1990.

It is encouraging that Passive House is referenced in Mayor DeBlasio’s One City: Built to Last, as
an important strategy and tool required to reach “80 x 50". It must be clearly understood that to
reach 80 x 50, building energy conservation standards such as Passive House are absolutely
essential. All of the wonderful alternative energy generation and storage ideas discussed today
will not get us to 80 x 50 without substantial energy conservation as produced by the Passive
House standards.

It should be understood that Passive House standards are applicable o the retrofit of existing
buildings, as well new construction as referenced.

Existing buildings are our challenge.

In thirty years, 85% of existing buildings will still be here. Bringing new construction to Passive
House or equivalent standards is the “low hanging fruit” Retrofitting the existing buildings is the
challenge. We need to incentivize this retrofit process for occupied multi-family rental and coop
buildings, and commercial buildings. - - : e e

Passive House is a global movement. These low energy buildings are schools, prisons, 1600 unit
apartments complexes, offices, court buildings, fire stations.

As of January 1, 2015, all new buildings in Brussels must meet the Passive House standard,
meaning they will all use 80-90% less energy for heating & cooling, and there is a strict standard
for source energy use on a per square foot basis.

Brussels, while a smaller city, is a good model for NYC to lock to for lessons learned

Luxembourg has adopted regulations so that all new buildings will be built to Passive House
standards, as of 2017

In the European Union, by 2020, all new buildings are to be near zero or net zero. And any
residual energy they may require has to be generated on its own site. This is in 5 years!l]

There is no mystery or magic to this. These good efforts are happening around the world and in
our own City. There are numerous completed Passive House projects here and others in the
planning and construction phases. There is a 40-unit market rate Passive House rental building in
the planning stages for a Manhattan site considering electric heat for the units, because its
heating demand will be so low. )

New York Passive House (NYPH) is a group of dedicated professionals committed to outreach
"and‘education"regarding'Passive"House in New York City and the region. We appreciate the City -
s - Council’s support of 80-x-50 and understanding-of-the role-that-Passive-House wilt play inthe—————mmmee
~ implementation of this goal. : : B o

- The implementation will require-much-effort on all our parts. It will ultimately require a combination - - -~ -
of |ncent|ve§and regulatlons
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It will be a master plan that is not determined by companies that will benefit financially by that
plan but rather an energy master plan determined by us, and by you, our representatives.

It will be a master plan that looks comprehensively at our energy sources, the public health, and
global environmental risks.

NYC can lead the way in our country. This Gity Council can push our City forward, thoughtfully
and intelligently.

Buck Moorhead, AlA

New York Passive House / Board of Directors

Damascus Citizens for Sustainability and NYH20/ Board of Directors
ule
btk @buckmoorheadarchitect.com

212 343 2735

917 923 8048




Micah Kotch, Director of NY Prize and Strategic Advisor for Innovation
New York State Energy Research and Development Authority (NYSERDA)
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10 a.m. Feb. 27, 2015

NY Prize and the Growing Role
of On-Site Power in NYC

Good morning, members of the committee. Thank you for the opportunity to testify before you
today. My name is Micah Kotch and I se;ve as director of NY Prize as well as strategic advisor
for the New York State Energy Research and Development Authority, otherwise known as
NYSERDA. We are the clean energy arm of New York State -- a public-benefit corporation

with the goal of animating clean energy solutions and the clean-energy market.

Under Governor Cuomo, New York State is taking bold new steps to address critical energy
challenges and explore how we generate and consume energy via the State’s overarching energy
plan known as Reforming the Energy (REV). REV is designed to enable self-sustaining, clean
energy markets that will support the state’s energy infrastructure and drive innovation. The
strategy is comprised of three action-oriented pillars that will transform the way electricity is
distributed and used by consumers, the evolution of state-run energy programs, and what we call
"leading by example," which refers t6 governments integratiﬁg and den‘lonstrating new clean

energy strategies.



NYSERDA is changing as well. We are moving to a market-based approach that will enable the
whole clean-energy supply chain -- everyone from product developers to consumers, from

financial institutions to building managers -- to create a self-sustaining energy market.

But importantly, as we change, we are even more committéd {0 using our resources to support
low to moderate income residents to ensure these populations are not left out of the clean energy
economy as we support the growth of clean energy markets. NYSERDA will indeed continue to
support our work with low- to moderate-income communities, offering end-user incentives to
increase energy efficiency and distributed generation adoption. These solutions will exist

principally as a bridge where we invest to accelerate the development of these solutions.

When Governor Cuomo first took office, he made it clear that transforming the way energy is
produced and delivered in New York was one of his major goals. Superstorm Sandy, which hit
NY nearly two years later with widespread outages and an estimated $50 billion in damage,
further drove home the need for a fundamental shift to become better prepared for keeping the

lights on in an emergency.

And it’s not only the damage from storms that is costing our citizens. A number of critical issues
drive the need to reform New York’s electricity 1ﬁarket, including the fact that approximately
$30 billion — paid for entirely by New York’s electric customers — will need to be Spent over
the next .decade to maintain current generation and distribution capabilities, compared with $17

billion over the past 10 years. Further, as extreme weather events continue to affect communities



across our state, it is becoming increasingly clear that meaningful action to mitigate climate

change is necessary.

These reasons are why we've recently launched the NY Prize program. This is a three-stage
competition leading to large-scale demonstration projects designed to optimize grid resiliency

and consumer load flexibility by promoting microgrids.

A microgrid is a community-based power grid that gets its electricity from on-site generation,
usually a combination of gas turbines and renewable sources such as solar or wind, a1I1d
sometimes energy stora..ge. The purpose is to provide power more efficiently than the grid, as
well as providing "islanding" capacity in case of a power outage. In New York City, this
famously took place at Co-op City and New York University during and after Sandy, thanks to

the campus microgrid system in place, which was supported by NYSERDA in both cases.

Through NY Prize, we propose to support the installation of microgrids around the state to
improve power resiliency and efficiency while demonstrating the benefits of this innovative

technology to encourage even more projects in the future.

NY Prize will inform the REV process, and ultimately, will result in at least five "REV Labs"
across the state, where community microgrids show a path to a stronger bulk power system via
an increase in greater system efficiency, affordability, choice and control for customers. We
anticipate funding feasibility wo.rk in storm-impacted communities right here in New York City,

as the competition is now open and can be found at prize.ny.gov



- One of' the fundanient’al recognitions of the REV initiative is that our electricity grid contains a
diverse set of value streams related to data, customer satisfaction, reliability and resilience,
coﬁvéniencc, and ancillary services, ainong others. Some of these "societal benefits" are not
valued by the market today, but méy be in the future.'That‘s why it’s vital that NY Prize projects
show how new technolo gieé and busingss models can capitalize on these various value streams

and how benefits can be distributed between the utility, third parties, and customers.

Traditional sources of energy are expensive and inefficient. Pollution from these sites can create
public health impacts and costs, particularly in low and moderate income communities across

New York, where energy costs hit families disproportionately harder.

The challenges we face collectively from the power grid are daunting. Huge portions of the
electric grid are aging and increasingly stressed during périods of peak demand and extreme
weather. An estimated 43 percent of the State’s 11,000 miles of transmission lines will require
replacement in the next 30 years, and 7 percent of our energy is wasted via line losses across

both the transmission and distribution (T&D) systems.

It is these improvements that will cost an additional $30 billion on upgrades over the next

decade. We shouldn’t just patch an antiquated system.

One of the biggest expenses in maintaining a power grid is ensuring the system has enough
power to handle peak load -- the largest demand placed on the system, usually on a hot, humid

afternoon in July or August. If we can bring peak demand down, we can avoid spending huge



amounts of money to meet that load need. On-site power, such as through a microgrid, is one

way to do this.

Through NY Prize, we have thrown down the gauntlet for community microgrid projects that test
new services and business models and provide the investor-owned utility with experience
managing the grid with distributed resources. New York is looking for community microgrids
that incorporate clean distributed generation, energy storage, demand-response and energy

efficiency.

NY Prize is not about installing more diesel-fired backup standby generators. We are
purposefully technology-agnostic, and we will fund generation. Our competition will not fund
single-customer microgrids tﬁat benefit one load behind the meter. We are about extending
today’s proven microgrid model to the next level -- multiple customers including at least one
critical facility, with an ability to island as well as benefit the bulk power system during normal

"blue-sky" operating conditions.

The "critical facility" element is important. Any qualifying microgrid must include a qualifying
facility, including hospitals or critica'd care centers, police or fire stations, water or sewer
treatment, schools and universities, and shelters and facilities of refuge. On the NY Prize
website, we’ve shown where these critical facilities exist across New York City, and in areas
across the State that have been identified by the utilities as places where on-site power can help

defer massive infrastructure investments or system constraints.



There are three stages in the NY Prize program. The first, which is currently accepting proposals,
will provide up to $100,000 to a community for a feasibility study for a proposéd microgrid. We
expect to make approximately 25 of these awards, depending on the proposals, and no cost-share

is required. We'll be accepting proposals until May 15.

The second stage will be much more competitive, and will include cost-share from our partners.
In this stage, which will run from May 16 to February of next year, we expect to make eight to
10 awards of up to $1 million each to qualifying applicants. This fﬁnding will pay for
technically-complex and fully-engineered designs for a working microgrid syétem. These are
massive, expensive and complicated systems, each of which has unique challenges and needs.
This stage will address these concemns and help us discover the most technically- and

economically-feasible prbj ects.

The third stage will begin in July and run through the end of 2017. In this round, we'll be
awarding up to $7 million to five to seven projects. We'll be expecting considerable cost-share

for the completion of these systems.

What's the benefit of funding these microgrids? Aside from helping the communities involved
become more resilient, more efficient, more clean and more affordable in terms of power costs,
we're also modeling the technology for other regions. And we're establishing technical standards

that can be used to reduce the cost of future microgrid systems in New York State and clsewhere.



As I mentioned earlier, there are several elements to a microgrid that can be used to provide on-

site power. All of these have been used to great success around New York City.

One element is a combined heat and power unit, usually referred to as co-generation or CHP.
CHP replaces a typical building combination of grid power and a hot water boiler. By going to a
combined system -- which generates power from natural gas or fuel cell and then captures and

reuses the waste heat -- buildings can raise their efficiency from about 50 to 75 percent.

NYSERDA has been supporting CHP since ‘2000 and has helped in the installation of dozens of
these ﬁnits in New York City and around the state. In the city, CHP systems can be found at such
diverse locations as Fox News, NY Presbyterian Hospital, the NY Marriott Downtown, the
Sheridan New York Hotel and Tower, Sunrise Bakery, The New York Times, and numerous

apartment and condominium complexes.

Solar power can Be another element of a microgrid, and we have seen significant growth in this
renewable resource. Governor Cuomo launched NY Sun in 2012, a program-that will bring up to
3,000 megawatts of solar power to the state by 2023. This $1 billion initiative to scale-up the
installation of solar is already moving the state closer to having a sustainable, self-sufficient solar

industry.

In New York City, we've already seen the installation of a number of high-profile solar projects,

including such sites as Anheuser Busch in the Bronx, a Whole Foods in Brooklyn, Fed Ex in



Queens and Macy's Furniture in Staten Island, among many others. Hundreds of smaller projects

have gone up on the roofs of smaller businesses and private homes around the city.

NY-Sun includes a program called Community Solar, which encourages groups of solar power
buyers in a region to band together to take advantage of lowered cost, and K Solar, which
encourages solar investment at schools around the state. Both of these programs offer
opportunities for projects in New York City. In fact, I was part of the first community solar
program in New York City, a program called ‘Solarize Brooklyn’ (now known as
hercomeSSoiar.nyc) which reached over 400 of our neighbors in Kensington/Windsor Terrace
through neighbor-to-neighbor outreach and resulted in 23 installations of rooftop solar and solar

thermal systems for Brooklyn residents.

The last element to bring energy efficiency improvements to a microgrid is energy storage.
Electricity is not consumed at a constant level. Demand i‘s constantly rising and falling based on
need thrc;ugh the day and night. This change causes further inefficiencies in the electric grid,
particularly as older, less-efficient fossil-fuel-fired plants are brought online to meet peak

demand. Energy storage can help deflect that.

By storing energy when it's not needed and providing it upon demand, energy storage smoothes
out power consumption across the grid, making the system more reliable as well as efficient. It

can also store renewable power for when it's needed, allowing solar power generated during the
day to be used at night, or wind power generated during a breeze to be used later after the wind

dies down.



Storage incorporates a wide range of mature technologies such as pumped hydro and lead acid
batteries and emerging solutions including advanced batteries, flywheels, and thermal storagé,

each offering a unique set of attributes that best addresses specific performance requirements.

What can energy storage do for New York City? New York’s electric grid is built to reliably
meet well over 30,000 MW of peak demand . -- a demand that arises only 60 hours per year. .

That's 33 percent larger than the average peak electric load across the state.

Con Ed is already investing in energy storage in order to save significant investment costs
required to keep up with rising power demand. For instance, Con Ed is investing $50 million in
utility-scale storage within its territory (part of $500 million in demand-side management) in

order to avoid building a $1 billion substation.

Incorporating grid-connected energy storage with PV systems, microgrids, and community
energy storage systems will increase the resiliency of the grid to withstand service interruptions
in individual circuits and allow customer islanding during an outage. As one example, in 2014
Solar City predicted that every PV customer would have battery backup in 10 years — presenting

an opportunity to increase local resﬂiency while also providing broader grid benefits.

New York City is now home to about a half-dozen energy storage projects, including a
demonstration project at the City University of New York, a two-megawatt system at Barclay

Tower, a Subway storage project that captures energy created during regenerative braking of



10

subway cars, and a system that uses locélly-generated solar power to provide charging for
electric vehicles. Néw York City is also home to companies creating jobs around this on-site
energy revolution; companies like Voltaiq, BlocPower, and other innovative entrepreneurial
startups are being supported by both NYSERDA and the New York City Economic
Development Cprporation, and it’s important that we’re able to capture the economic

development benefits that come with a shift to open new markets.
The microgrid projects supported by NY Prize will contain the above elements, and possibly
others as well. Once in place, these projects will become a vital ‘element of Governor Cuomo's

vision for a power delivery system ready to meet the challenges of a changing climate.

Thank you.
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LOW / NO-COST OPERATIONAL CHANGES COULD DOUBLE ENERGY EFFICIENCY
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BEIROFIT V. OPERATIONAL SAVINGS POYERTIAL (P11

|

o, v,

HOST (GMMON OPERATIONAL SAVINGS ,f
e Lty £

Cankie v e et Lo i 2

o o o,

y
5
s
T
W% e,

W

T Y, A R

|

2 o,
e, oy
W Ty o,

i T, L R e, T e v T,

R T ok 0 2 Ao

WE ALREADY REQUIRE OUR LARGE
BUILDINGS TO BE TUNED EVERY 10 YEARS,
NOW WE HAVE TO REQUIRE THAT

BUILDING OPERATORS BE TRAINED




CURRENT EXAMPLES:

EMPIRE STATE BUILDING

EMPIRE STATE
BUILIING

FASHION INSTITUTE OF %,i’ |
TECHNCLOGY wd s /0 PORTFOLIO-WIDE

REDUCTIONS




ALL NEW BUILDINGS 30% BETTER THAN CODE + LEED

OME {2{}%’?"% NEW BUILDINGS 60% BETTER THAM CODE,
Pﬁ%SS VE HOUSE, OR NET ZERO

ALREADY COMMITED TO 35% REDUCTION BY 2025; STEP
THAT DOWN OVER TIME TO A 2050 GOAL

ALL LARGE BUILDINGS MUST BE RETROFITTED EVERY 106
YRS, ?%ZQU RE THAT SOME OF THESE (10%7) BE DEEP
RETROFT




ire Paths
+18%
~ZEY

.
"

ired F

"

BUILDING B

UMIT COST

COST

Proposed Requ

1
i

™,
-,
o 0
J¢
- ey ¥ ; o
k1 N :
=

Paths

5 iws-mwmunmﬂﬁw,w nun"“ww.uumnmmﬁnvun-m .
CEALT TEENEN KENERE RN LS
EEkadn FRAEE

ire

dF

AWE T S TARDL -
TeEKE TRED DRRIEY. AETDE: m-nnunm
ECTLT ATMSEEANENAE AR LR

Ire

.

EREREE LT YN DERERE AREEAR ARAN RS RS Lt

Current Requ

EEEARS wuETe] mssEEsinzurasexpeey newang oo 1)
iy i
1
fa ]
i H
!
e
- T




212512015

CARBON FREE NYC

Fichgrd Leigh
Cirgelor of Ressargh
Lrbran Groen Gounglt

Formmpaons

Firgt, control air flow:
Alr-geal everything,

v Haatrecovery
wantifation.

Controf heat fiow:

+ Triple glazed windows,

+ insutation,

+ Hunzhades.

Then ihe best HYAC:

* Ground seurck heat
pumps of

+ Mgl airte-alr hest
pumps and

< Air source holwaler
Aeit pLEs.

And onduilding power:

+ Phatsvoltaios wherg
fsasibe.

Adf are available today.

%FE%R BUILDING ENERGY USE - 2010 AND 2060

City-wide fuel use In buildings
f0es 10 2ere, end source Bnergy

Wy Use Intenaily (EUL drops to Tow
& B bul achievable iavely, Peak
Z clectricdemand s up 0%,
g
F
2
£
8
3
g
2w
Ui
#
2
o
D0 Buiding Models gl 2050 Brlding Madels
; . Patcmanes
3.4 Yy < 8 B HE0 GEE v Bigdings

2050 HUILDING IMPROVEMENTS - COSTS

« Cost eslimates by the

Lend-lease costing Tnirarertet N
depariment, alse veiled Retrand eyt | SOWUA | conad
by various axpess. Py Fre

+ Gosis prodented arg
2010 prices N Tt

« Work thal would be done FESEEIN IR
anyeeay i not includad, i |

attly thie insramunt for B
high perdofmances. e

¢ Cavest we did not .
inshade the costs of
axlangive iternal ra-
iwiting, since much will
i doni anywiy.

=i

fALATRLED § iR

seetgas | S0 sy

ey S

BRI

simoces | T gepon

2050 BUILDINGS - COSTS & SAVINGS

Bty B, Pavared Kond Fotder

Lltywide Gaey, .
Totair & I6T,H70 mitiian
= § 4 FFE miHion
LodoL . e ymR TR
i F2%

of HOhL Mussgipal Susgt]
- B e

of NYEC Gup PRI
of & §, 200,006 "
.y 53 Cast Moulrality

Expenditures (Presenl Value): $54 billion
Savings (Fresen! Value): S87 balion

fur Wiar ger gosr |

“Mowiral” because of our harsh ansumptions;
Wa held costs ot 2010 fovels; they will drap,
We held tuel prices at 2010 values; will fise.
Al eosts are for ralrafils: incarporation in new
sanstiuction will be much less expensive.

THE RESULT

Wa will nead a (olal of about 57 TwWh of carbon-free
elgclric enery.

New York Clly's supply siready includes the equivatent of
34% (1% Twn} of carbon-free slecuic energy.

And we can harvest 11 TWiTrom PV modules on ¥ of our
buttding's roofs.

The remaining 27 TWhean bo made up by
v G604 4.0 W wing Wrtines off abare ARt

~ Safar preotevoiaio fems of 5 mdien m? cavenay 6§ suunrs ilse fu ot of
whidh suid be in HYS wiveding (rafiing e, gfuays, e j GF

« The Chimgindheiaon Poesr fiprees 1,0 W prwsr Ion ol tan frose 1s
paichans prwer frues Gonege kyde OR i

ok pricre papiser Pt Eams Tut 1008 MW aseh) OF
+ Arp Gomhinata o g shovs,
o simallpr sastabitions fiom:
Wiy tdat eleends pateriton
- St waists coarbiuntion 1o sugrply stenn systen
“This i totadly pegetical, sibough peiaps not cheap,
1.0 Fywiee ¢ OO0 TR0 000 $WWh




212612015

CHANGES IN ELECTRIC £NERGY AND PEAK DEMARD
FOR 2010 AND BASE CASE RETROFITS

2010 2058 Base Case
EBsiidinng
Electas Enproy 508 TWh 566 TWh
Consumption: .

BY Produstion

Mit Elsctric

Energy £41.8 TV 155 TR
Consumpiion: )

Paak
Demand: W&W“% 125 {2@*"‘“/

2040 Juty day 5% Jarmanry night

S0 HERE'S HOW WE GIVE LIFE TO A LOW
CARBON FUTURE:

K Byeng Energy Cedd
Gy Fehuft Requiremons

aiaiad Wird, BY fidal....
e Wiydrs, nukes(th..
{




The role of Brookhaven
National Laboratory in
advancing Renewable
Energy Technology

Dc}fwd Manning ' BROGKHAUEN
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Brookhaven Lab at a Glance...

Est. 1947

Managed by Brookhaven Science Associates
founded by Stony Brook University and
Battelle Memorial Institute under contract
with the U.S. DOE

-~ Core universities: Harvard, Princeton, Yale, MIT,
Columbia, Cornell

— One of five Office of Science, multi-program Labs
-~ Only one in Northeast

Over 3,000 employees with 98% living on LI
— 400 Grad Students (BNL payroll)

Over $700 M annual budget

5,320 acres with 350 buildings

. U8, DEPARTWMENT OF

- Office of
Science

i

\' Stony Brook University

——

The Business o'/, Innavation

Major user facility for university and industry researchers

— Over 4,000 users per year

— Stony Brook University is Lab’ s largest user

Fundamental, basic research to innovation, development and commercialization of
technologies: energy S&T, nuclear and high energy physics, bio and environmental

sciences, nalional security

EROCKHOUEN.

NATIONAL LABORATORY
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Research Leadership

5 Nat’ | Medal of Science winners
1 Nat'l Medal of Engineering

5 Fermi Awards

11 Lawrence Awards

2 Wolf Prizes

20 NAS/NAE members

2009 National Medal of Engineering

BRODKHEUEN

NATIONAL LABORATORY .o
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Strategic Roadmap

Chemistry for Sustainable

Energy
— Fuel synthesis

- Advanced materials

~ Strongly correlated
electron physics

~ Applications of
materials

~ Fuel use

— Chemical dynamics
fundamentals

Energy Delivery and Efficiency
— Combustion efficiency
— Electric grid distribution system

Energy Storage
— m2M EFRC
— EERE, ARPA-E

— Integrated Energy Science
Center in Energy Storage

— Materials for energy
applications

Photon Science Nanoscience

— Accelerator innovation — Operando
— World leading photon - Narl;(_:su
science: bio to geo to soft architectures
- Assembly

to hard to...
— User Community

- User Community
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National Synchrotron Light Source-Il (NSLS-II

o Newest Facility at BNL: World-leading synchrotron light
source for soft-medium x-ray range

¢ Ribbon Cutting Feb. 6, 2015
~S1B base facility (including 7 project beamlines
~S2B fully built out over next decade (60 beamlines

@

@
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Generation

Organic photovoltaics

= Inexpensive for large scale
deployment

® |ssue of efficiency

# BNL Contribution

= Nano-structured PV with
double the efficiency per
active unit area

Materials for the Electric Grid

Transmission
Superconducting Lines
s Power density driver

PEANTR
EOUIVALERTS

BNL Contribution

» Reel-to-reel growth of
superconducting materials

a2

- American

. Center for
EF R Excitonics (MIT)

Center for Emergent
Superconductivity
{BNL)

Superconductor
EFRC

Storage
Batteries
s X-ray probes, materials

a BNL Contribution

= X-ray tools probing real
batteries in operation

= SMES i jodi-ie
¥ Grid scale storage
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LCenter for Mesoscais
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A Center for Energy Storage

“Our collaborations with the National Synchrotron Light
Source have helped to improve our fundamental
knowledge and in turn have allowed us to realize
significant gains in battery performance. These
advancements are foundational
to our new business and our ability to bring leadership
technology to market..”

Glen Merfeld
Energy Storage Leader, GE Global Research

Building on GE success
Fnerey Storage Consortium: Coordination

and Synergy
sFacility expertise in photon based and electron based techniques

for Energy Storage
*EFRC (Mm2M)

*EERE

*Batt program

«ARPA-E Esfther Takeuchi:
«sNYBEST Director, Integrated

Energy Science Center

*Industry (GE, Toyota...) in Energy Storage
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Discovery to Deployment: Applications of advanced materials

Flectricity transmission Flectricity Generation

A

o
ey

Power cable LI. In use since 2008

Also:

*Electrical storage
«Large field magnets
-Maglev trains

BROCKHOUEN

HATIONAL LABORATORY:




BNL Grid R&D: Distribution,

We are delivering to regional utiiiﬁes, NYS and
NYSERDA

Power flow modeling and analysis

Resilience modeling (e.g. storm damage
prediction)

Microgrid research/optimization

Cost savings, enhanced reliability, resilience,
recovery, and greater renewable penetration

bt
L ok,
"

{rangs & Rockiang
Pika County Light & Power Co.
Hockland Electric Company

Congestion, Resilience

«  Grid capabilities include:
— Advanced distribution system modeling
— Long Island Solar Farm; BNL Microgrid;
Northeast Solar Energy Research Center
~ NYS Utilities, NYSERDA, ESDC
NYS Smart Grid Consortium

NYS -
0 SmortGrid
Consortium

g}%%‘gﬂ LLYNTL
; LW RS
i it

i wnake sy st s gt

HERATER

NATIGNAL LABGRATORY




Pertamina Energy Tower

Scott Duncan is a Design Director from SOM’s New York office, where he
has led projects ranging from a New York City public school to a
conference center in Saudi Arabia with a roof planted with desert grasses
to the net zero energy super tall Pertamina Energy Tower planned for

Jakarta, Indonesia.

Luke Leung is the Director of the MEP + Sustainable Engineering Studio
for SOM. Leung leads his team in attaining the highest levels of human,
environmental, and financial performance. Project highlights include the
Burj Khalifa, currently the world's tallest man-made structure and more than
40 LEED® certified or registered buildings, including a LEED® Platinum

building with the first large-scale horizontal wind turbine in Chicago.
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WRITTEN TESTIMONY OF PROFESSOR SANJOY BANERJEE
DISTINGUISHED PROFESSOR OF CHEMICAL ENGINEERING AND CHAIR OF THE CUNY ENERGY INSTITUTE

HEARING BEFORE THE CITY COUNCIL
COMMITTEE ON ENVIRONMENTAL PROTECTION
FEBRUARY 27, 2015

Gaood day Chairman Richards and members of the Committee. | appreciate the opportunity to
testify today on Site-Sourced and Stored Renewable Energy, and especially how energy storage
is important for New York City and for the developing energy landscape of the world in the
coming years.

| am Sanjoy Banerjee, founder and chair of the CUNY Energy Institute. The primary mission of
the Energy Institute is to promote the energy independence of the United States. However, as
New York is our home, we are also specifically concerned with the energy needs of dense urban
environments. In 2013 we spun out 2 company, Urban Electric Power, located down the hill on
127" Street, which focuses on electrical storage for urban environments. The market for urban-
focused energy solutions is large and growing as the world urbanizes. Not only is New York a
dense urban environment, one of the firstin fact, but also Mumbai, Jakarta, Mexico City, and
many others that will have to deliver the growing energy needs of a computer-savvy world to
growing populations.

The electrical grid currently has very little storage capacity, which means that generally power is
generated at the same time it is used, and generation facilities ramp up and down throughout the
day to exactly match demand. For many reasons, industry leaders and policy makers have begun
fo focus on the need to change this. Viewed metaphorically, an electrical grid without storage is
like a computer without a hard drive. Uncoupling the tight lock between generation and demand
will allow making electricity use more efficient. The most obvious example is in increasing the
prevalence of solar and wind power. These clean and renewable generation methods
unfortunately do not respond to the needs to ramp up or down—rather the sun shines when it
shines and the wind blows when it blows. For this reason the amount of solar and wind that can
be incorporated into the grid is currently limited. However, storage, for example with batteries,
allows excess power to be saved for later, when there is greater demand.

This is why storage is critical for becoming carbon neutral, because it is needed to buffer
intermittent renewables. However, there are other needs for storage which are more specific to
urban environments like New York. One is grid resiliency and backup power. Severe weather is
the largest cause of power outages in the US, and as climate change continues to bring us more
extreme weather events we can only expect more frequent interruptions in.power. Superstorm
Sandy made 2012 an especially bad year for the cost of outages, with some estimates being as
high as $52 billion.

Buildings and institutions in New York often have fossil fuel generators for backup power, with the

“generators located on the upper floors due to vibrations and emissions, and the combustible
diesel fuel stored in the cellar, for safety. Not only does this situation produce carbon emissions,
but it introduces points of failure. After Sandy, Bellevue Hospital Center had to be evacuated
when the fuel pumps in the basement shorted due to flooding, rendering them unable to feed the
13"-floor generators. The New York Times reported that the National Guard, with the help of
medical students, mounted a bucket brigade to ferry fuel up to the generators during the
evacuation.

Batteries, unlike generators, are silent, produce no vibrations, and have no emissions.
Impoertantly, they could be located anywhere in a building, and can be built at any size, from that
needed for a single house to that needed for a large institution. Two things are needed to make
building scale batteries standard: demonstrations providing the will and know-how; and of course
the appropriate batteries, which are inexpensive and safe enough for this kind of distributed use
throughout the city.



The advanced Li-ion batteries that have made portable computing a reality for us all are designed
to be very energy dense, meaning they are light and small. However, there are disadvantages in
using these for grid-level siorage. The materials within the batteries are flammable, and sensitive
to water and air. This means the battery can become autocatalytic, essentially hot encugh to
ignite itself, and then burning out of control. We have ali seen internet stories about cell phones or
laptops that have caught fire. However, at the scale of a battery meant to power a building or
buffer the grid, such a fire would be catastrophic, especially in a dense location like New York.
The batteries needed for grid-level storage will need to be non-inflammable, such as a water-
based system. This is in addition to the need for low cost and high energy density.

As another example, we have an ongoing conversation with Con Edison about their desire to
have modular batteries for use in substations, to defer construction of new infrastructure. For
example Con Edison has announced that if an alternative way to shave peak demand is not
found, a $1.1 hillion substation expansion will be required for Brookiyn and Queens by 2019. This
is because our population is growing at a record rate: 2% in the period 2010-2012, to an all time
record of over 8,300,000. This increase places an overall strain on the city’s electrical grid. But to
meet Con Edison’s needs, these modular batteries will have fo have a low cost with high safety
~and high energy density.

This demonstrates how we, with UEP, are working to fulfill the mission of the CUNY Energy
Institute, and solve emerging challenges to increase the energy independence and safety of the
US and New York. Going forward, we seek cpportunities for battery demonstration in user
environments, because this is the true test as to whether our research and development efforts
are aiming the right direction, fulfilling the needs of potential battery users. We look forward to
working with the Committee to find ways to integrate battery storage into this great city of ours.
Thank you for the opportunity to testify today. | would be happy to address any questions.



Solar + Storage for Improving the Resiliency of the City's Infrastructure
NYC Hearing of the Committee on Environmental Protection

Site-Sourced and Stored Renewable Energy
February 27" 2015

Sanjoy Banerjee, Distinguished Prof Chemical Engineering, Director of the CUNY Energy
Institute at the City College of New York & Urban Electric Power Founder & Chairman
banetjee@che.ccny.cuny.edu

First let me thank the distinguished members of the committee for holding
hearings on this important topic and for the opportunity to speak. My name is
Sanjoy Banerjee. I'm the Director of the CUNY Energy Institute and Founder &
Chairman for Urban Electric Power, both located in historical West Harlem.

When emergency strikes the city needs to be ready to provide shelter,
food and electricity to citizens. As Sandy showed, storms can hit in patches
seemingly randomly. The city needs to be able to adapt existing emergency
facilities for shelter in advance and make available facilities with only hour’s
notice. These facilities need to be able to provide energy, sometimes for up to 4
or 5 days as evidenced during the aftermath of Sandy. Diese! generators can last
two days before the diesel runs out and the fuel supply chain may break as we
experienced during the aftermath of Sandy. There is a need for a different type of
energy to ensure resiliency and self-sufficiency of NYC buildings. One that is
compact and safe and can be safely stored on site or easily transported when
and where needed quickly and easily. Urban Electric Power, based on research
developed at the CUNY Energy Institute, has developed safe rechargeable
energy storage systems that are based on rechargeable alkaline cells, like a
Duracell, and will stay charged 10+ years without any risks of fire hazard. The

energy storage systems can be reused several hundred times and they are very



compact for tight buildings or easy transport— in fact they hold more energy per
unit volume than the batteries in our phones. For example a 1MWh system -
enough to run emergency systems of a large building for one day — will take
3,000 liters or 100 cubic ft. for the batteries and auxiliary systems. The whole
system can be assembled and connected to solar installations on site or can be
site-sourced and transported in a small container (6 ft x 6 ft x 3 ff) and weighs
less than two cars. The energy storage systems are low cost, require no
maintenance, and can be safely connected in dense urban areas where needed.
The storage systems are plug and play and can be used (a) as the only site
source of energy for a number of days, (b) to harness the-power of solar energy
for daytime charging and night time use for extended use, (c) or to extend the life
of diesel generators when working diesel is available. One or more of such
energy storage systems, connected to the solar system of a building, can provide
around-the-clock energy virtually making the globally and Urban Electric Power is
installing two solar tied systems this year at a college and high school within the
5 boroughs to provide resilient solar generated power electricity.

We encourage the members of the committee to come and see our
facilities in Harlem and to continue to explore these aiternative solutions to the
extraordinary problems that NYC faces today. Thank you again for your attention
and the opportunity to speak. I'm available to answer any question the members

of the committees may have.



Jack DiEnna
Executive Director
The Geothermal National & International Initiative
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Why Geothermal Heat Pumps?

The US Department of Energy states, 36% of the
primary energy used in the US 1s from energy use in
buildings. This is more than the energy used by the
transportation industry.

AND

40% of the total energy used in a building is for
space conditioning and water heating.

GEO NI

Geothermal National and international Initiative Inc.
1615 M.Street N.W. Suite 800 Washington DC 20036

The Road o 30%!



Environmental Stability.

The US Environmental Protection Agency states that
GHPs reduce Greenhouse Gas Emissions ( the
leading contributor to Climate Change) by up to 40%

over convention HVAC systems.

GEO-= NI

Geothermal National and International initiative inc.
1615 M.Street N.W. Suite 800 Washington DC 20036
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‘Why Geothermal Heat Pumps?

At this time it 1s estimated that there are two million systems
installed in the US that represents less than 2% of the HVAC
market. Although the GHP footprint 1s a small one, it 1s
estimated these units have had a significant impact on energy
savings and environmental 1ssues, which are:

-Conserved over 42 million barrels of crude annually

-Eliminated approximately 12 million tons of CO2 (that 1s
the equivalence of taking 2.6 million cars off the road or
planting over 995 million trees)

GEO~— NII

Geothermal National and International Initiative Inc.
1615 M.Street N.W. Suite 800 Washington DC 20036

The Road t© 30%!



PEAK LOAD / DEMAND REDUCTION

In a report by the National Renewable Energy Laboratory
(NREL) they determined that every installed ton of GHP
capacity reduced peak load by .55 - .88 kW so GHPs can
provide a cost effective, environmentally responsible solution
to a utility’s “peak load” energy problem.

Western Farmer’s Cooperative based in OK & NM, 1n a
program that they have been running since 2013, has captured
metrics that support that finding. Participating homes in their
program saw the peak demand for their HVAC system drop
by 38% or a reduction of .55 kW per ton of installed

capacity.

GEO- NII
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PEAK LOAD / DEMAND REDUCTION

The Western Farmer’s program also pointed to the
fact that every KW saved equals $2,000 of energy
generation resources that does not have to be built
and that 1f 20% of their customer base changed to
GHPs, one half billion dollars of generation
infrastructure would not be needed.

This would allow for a major reduction in the
planned new generation that must be built in the

coming years.

GEO NI
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WATER SAVINGS:

In a comparison study done on a 300 ton cooling system
GHPs vs Water Cooled Chiller the results were dramatic...

Annual Savings:

Potable Water Savings (gals.) — 4,730,400

Bleed Savings (gals) - 1,892,160
Water Cost Savings - $32,106.72
Sewer Cost Savings - $12,866.69
(based on 96 gal per R per day, double occupancy)
GEO- NIl
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Job Creation / Retention & Training

In an Industry study done in 2010 it was determined
that a commercial project involves 22 different job
classifications.

~ The International Ground Source Heat Pump
Association has, in partnership with the Association
of Energy Engineers, ASHRAE and NATE,

developed the training and certifications needed to

- ensure a strong infrastructure to support the growth of
geothermal heat pumps both nationally and
internationally. GEO--5 NI| |

Geothermal National and International Initiative inc.
1615 M.Street N.W. Suite 800 Washington DC 20036
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Geothermal Heat Pump Technology

Kensington Capa High School, Philadelphia, PA

90,000 Sq. Ft. Closed Loop GHP Project
Brownfield Site, LEED Platinum

96 Boreholes @ 500 Ft Deep =

48,000 Drilling Ft @ $20 /Ft = $960K

Simple payback (Yrs.) 7.60 (no grants)

20 year Life Cycle Cost (GHP vs Conventional)
Construction - +$1 M

Operating Cost /yr- -$180K

Maintenance Cost/yr- -$19,800

20 yr Life Cycle Cost-  +$2,632,160.00

GEO“ NI

Geothermal National and international Intfiative Inc.
1615 M.Street N.W. Suite 800 Washington DC 20036
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Geothermal Heat Pump Technology
Kensington Capa High School, Philadelphia, PA

RESULTS
School “Incidents” (crime & Violence) Dropped 66%

Truancy dropped 25%
Test Scores have Quadrupled
Graduation has gone from 30% to 67%

One Students quote: “I am poor now but I am no
longer without hope.”

GEO-S> NI

Geothermal National and International Initiative Inc.
1615 M.Street N.W. Suite 800 Washington DC 20036

The Road t© 30%!



Geothermal Heat Pump Technology

50,000 sf Building w/ 1,000 st Data Center
(in the suburbs of Phila.)

Building is LEED Platinum and completely
geothermal.

64 Boreholes @ 500 Ft Deep — Closed Loop Vertical
Bore. -

260 Ton capacity — 60 Tons dedicated to the data
center

GEO“= NI

Geothermal National and International Initiative Inc.
1615 M.Street N.W. Suite 800 Washington DC 20036

The Road o 30%!



Geothermal Heat Pump Technology

HVAC 20 Year Life Cycle Cost Analysis

Baseline HVAC System vs Geothermal HVAC System

Construction- $1,500,000 vs $2,000,000 = +33,3%

Operating Cost/ yr. $201,000 vs $119,000 = -40.8%

Maintenance Cost/yr. $16,000 vs $5,000 = -68.8%

20YTt Lifecycle Cost* $6,440,00 vs $5,280,000 = -18.0%

*7% interest for 20 years

Simple Payback™ (years) 8.62 yrs.

*This is withbut taking advantage of any rebates or grants!
GEO- NI
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Geothermal Heat Pump Technology

We cannot solve our problems with
the same thinking we used when
we created them.”

- Albert Einstein

GEO-= NI

Geothermal National and International Initiative Inc.
1615 M.Street N.W. Suite 800 Washington DC 20036

The Road to 30%!



If you have any questions or
need further information please
contact me at 610-659-4998 or
e-mail me at jdienna@geo-
nii.org

GEO“= NI
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SUMMARY OF FEASIBILITY OF GEOTHERMAL HEAT PUMP SYSTEM
DEVELOPMENT IN NEW YORK CITY

By John Rhyner, P.G., LEED AP
P.W. Grosser Consulting
Bohemia, New York

johnr@pwgrosser.com
(631) 589-6353

There has been a steady increase over the past 15 years in the number of buildings in New York City where
geothermal energy is being used or considered for indoor heating and/or cooling. There are three main types
of geothermal systems in use in the five boroughs, including open loop, vertical closed loop, and standing
column wells (see illustration next page).

The primary factor that determines which types of systems are feasible is the type of geology beneath the
site. The city’s geology varies widely...from predominantly bedrock beneath Manhattan and the Bronx, to
mostly unconsolidated sand and gravel aquifers beneath Brooklyn and Queens, to a mixture of both beneath
Staten Island. A second important factor is the availability of outdoor land area to drill and instali the
geothermal wells or “loops™ using drilling rigs. New York City’s Geothermal Heat Pump Manual,
published by the Department of Design and Construction {and co-authored by P.W. Grosser) presents the
types of feasible geothermal systems by borough and geology. Going one step further, recent Columbia
University graduate-level research has projected the extent of arcas that are feasible based on geology
combined with access for drilling and whether enough geothermal capacity is available in the ground to meet
the buildings’ heating and cooling demand.

This presentation will review the types of geothermal systems that are feasible based on geology in New
York City and the findings of the Columbia research.
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Demonstration of the Feasibility of Geothermal Sourced Thermal
Grids (GSTG) to Produce Site-Sourced Energy

Presentation to the New York City Council Committee on Environmental Protection-EggGeo
20150216.docx

EggGeothermal Presentation to the New York City Council Committee on Environmental

Protection

Renewable Energy Conference

Site-Sourced and Stored Renewable Energy in New York City
February'27th, 2015, 10 a.m. to 3 p.m. at City College, Harlem

Title of Paper:

Demonstration of the Feasibility of Geothermal Sourced Thermal Grids (GSTG) to Produce
Site-Sourced Energy

Explanation of Geothermal Exchange

Stored Solar Energy in the Earth Related to Energy Storage or Thermal Batteries
Types of Geothermal Exchange Applicable to New York

Building Systems and Types that Produce or Absorb Energy

Geothermal Energy Transfer or Thermal Load Sharing (TLS) Related to Mini-Grids
Elimination of Combustion Heating and related CO2 emissions

Fresh Water Consumption by Cooling Towers and Elimination through Geothermal
Sourcing

wind and Storm Hardening; Elimination of Fuel Tank and Cooling Towers

9. Strengthening of City’s Infrastructure and Resilience

10. Example of a Geothermal Sourced Mini-Grid

11. Recommendations

a. Promotion of geothermal sourced mini-grids

NowmbkWwNE

[

b. Legislation to encourage sale of waste-heat

12. Summary Facts/Figures
13. Reasoning for Geothermal Sourced Thermal-Grid Implementation beyond Common

Thinking
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Demonstration of the Feasibility of Geothermal Sourced Thermal
Grids (GSTG) to Produce Site-Sourced Energy

Note: The terms “Thermal- Grid’” and ‘Mini-Grid” are almost interchangeable. “Mini-Grid” is
used to indicate smaller scale of about a city block or less.
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Figure 1

1. Explanation of Geothermal Exchange
The earth absorhs 50% of the energy that hits the surface, and that energy goes into the
ground so that we can use it later on. Even when it's cold and wintry, that heat energy is
just a few feet below the surface ready to help us heat (and cool) our cities.
Much like the way the way the roots of a tree exchange the essentials of life with their
leaves and branches, a geothermal-sourced heat pump (GSHP) system provides
unmatched comfort and tranquility to our buildings and occupants.
QOutside, temperatures fluctuate with the changing seasons, but underground
temperatures don't change nearly as much, because the earth is a solar anchored
thermal collector and hattery, receiving and storing energy. This is easily understood as
the temperature below the ground remains relatively constant year round. A
geothermal heat pump system takes advantage of these constant temperatures utiiizing
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Demonstration of the Feasibility of Geothermal Sourced Thermal
Grids (GSTG) to Produce Site-Sourced Energ

the earth as a thermal battery to provide renewable heat energy for distribution by use
of a GSHP system.

2. Stored Solar Energy in the Earth Related to Energy Storage or Thermal Batteries
The mass of the earth acts as a thermal battery, providing stored energy for use at any
time and for any reason. For cooling purposes, the relatively cool temperature of the
earth (47F-50F) is a superior heat sink to ambient air temperatures. In the heating
mode, the temperature of the earth is significantly warmer than the temperature of the
ambient air, and having absorbed and stored heat form the summer-time cooling and
solar absorption providing a nearly infinite heat source,

3. Types of Geothermal Exchange Applicable

tﬂ/in New York stanting 5"[“””‘_ Warks In focky Open to Relajection works over plentiful
Hitnotogy- ke this sapafirs =~ ke this

New York geology is conducive to a few
different kinds of geothermal source
exchangers. Closed Loop {CL) Exchange,
Standing Column Well {SCW), Ground
Water (GW) Exchange, and Surface Water
(SW) Exchange. Considering the economy
of size and volume, each of these types of

P L P

geothermal exchangers may have

advantages under differing circumstances  rgure 2

in the City. [Figure 2]
4. Building Systems and Types that Produce or Absorb Energy
Buildings and systems that
either use or relect heat
energy are all candidates
for GSTG heat exchange.
Some building systems
consume waste (excess)

mercial
+ / Factory

heat energy and some
produce waste heat
energy. These include
residential, commercial
and industrial HVAC,
Additional systems include
subways, storm water and
sanitary sewer, and

Figure 3
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Demonstration of the Feasibility of Geothermal Sourced Thermal
Grids (GSTG) to Produce Site-Sourced Energy

commercial/industrial heat rejection. [Figure 3]

5. Geo-Thermal Energy Transfer or Thermal Load Sharing {TLS) Related to Mini-Grids
A single city block contains many, if not all of these opportunities for operating as a
geothermal sourced thermal-grid (GSTG)[Figure 3]. Most highly populated commercial
office building spaces are primarily cooling dominant, Buildings operating on the
“sunny” or south facing side of the block reject heat that can be piped or rejected into
the mini-grid for use by the buildings and systems in need of heat energy. Sanitary
sewer discharge has considerable energy available from fixtures that are at least room
temperature or warmer. Heat can be extracted from sanitary sewer discharge for use in
any number of heating applications.

6. Elimination of Combustion Heating and Related CO2 Emissions
Combustion heating is the primary producer of CO2 from buildings [Bob Wyman’s Table
7 (Table 1 here)]. With properly engineered GSTG's, combustion heating can be
eliminated and resorted to in only the most extreme of emergency situation {i.e.:
backup bhoilers). The benefits include enhanced safety through the elimination of flames
within the buildings, elimination of combustion related CO2 emissions, and elimination
of fuel tanks.

Table 7: Fossil Fuel CO, Emissions Factors

Fuel Type CO5 Emissions Factor (Ihs/kWh)!
Fruel Ol (#2) 0.56
Propane and Liquid Propane 0.47
Natural Gas 0.40

LSee: EPA Emission Factors for Greenhouse Gas Inventories.
Table 1

7. Fresh Water Consumption by Cooling Towers and Elimination through Geothermal
Sourcing
Fresh water consumption from operation of
evaporative cooling towers in NYC can be
eliminated through GSTG’s. Cooling towers
provide primary cooling to condenser water for air
conditioners and chiller systems, but evaporative
cooling towers also consume millions of gallons of
fresh water each day in the City [Figure 4]. A
building with 1,000,000 square feet may have a

Figura 4
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Demonstration of the Feasibility of Geothermal Sourced Thermal
Grids {(GSTG) to Produce Site-Sourced Energy

cooling capacity of about 4000 tons, and its cooling tower may consume 230,000 gallons
of fresh water per day. A properly engineered geothermal sourced mini-grid will use
waste heat where it's needed first, and send excess waste heat into the earth for later
usage, eliminating cooling towers and related fresh water consumption [Figure 5].

Figure &

8. Wind and Storm Hardening; Elimination of Fuel Tank and Cooling Towers
During Hurricane Sandy, among the damage reported were building components
exposed to weather, such as outside equipment like cooling towers [Figure 5]. Fuel
tanks used to supply gas and oil for combustion heating were damaged as rising water
caused them to be carried away, Hurricane and storm hardening can be simplified
(because outside equipment can be eliminated) as it pertains to HVAC equipment
through the implementation of geothermal sourced heating and cooling systems.

9. Strengthening of City’s Infrastructure and Resilience
The City's infrastructure can be strengthened by implementation of geothermal sourced
mini-grids and equipment life will be extended. With the elimination of cutdoor HVAC

EgulGeothermal| hitp//lwww.egggeo.com/|Author|Writer|Consultant



Multi-source Heat Pump Technology and Seasonal Thermal Storage

Gaylord Olson Princeton, NJ
Jan. 22. 2015

A useful direction to consider for HVAC in the future is a more cost-effective use
of existing water-to-water heat pumps. This can be accomplished in several
ways:

1. Allow for source fluid to be either outdoor air, solar thermal water, or
water from underground, whichever is better at any time (multi-source

approach).

2. . Utilize two separate regions for the underground water, one being
permanently warm, and the other being permanently cold {seasonal thermal
storage).

3. Use avalve and pump system which can interconnect the various fluid
sources with the heat pump in many configurations (series, parallel, etc.) soan
optimum flow pattern can always be used, depending on specific temperature
differentials.

With the functionality described above, the heat pump will have a  significantly
higher coeffecient of performance (COP) and effeciency than is the case for more
conventional designs {which generally use the ground for only heat exchange, not
heat storage). With source fluid temperatures high enough for direct hydronic
floor heating, a heat pump might not be needed (or could be bypassed).

Similarly, for source fluid temperature low enough, the fluid could be sent directl‘y
to chilled beams, again avoiding or bypassing the heat pump.

Technology for some aspects of the ideas above have been developed in Europe
and Canada. Seasonal storage with both hot and cold regions underground is
shown in multiple projects from ICAX Limited in London, England. Combining
solar thermal collection with seasonal storage underground has been shown at
Drake Landing Solar Community in Alberta, Canada. The valve and pump
interconnection concept mentioned above is shown in U.S. Patent Number
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Sustainable CUNY — DG HUB Overview
Site Sourced and Stored Renewable Energy Conference

Since 2006, Sustainable CUNY has led the implementation of multiple state and federal solar
initiatives on behalf of NYC and NYS, built the NYC Solar Map and is in the process of building
the NYS Solar Map and Portal. Tria Case, CUNY Director of Sustainability and her team
determined in the aftermath of Hurricane Sandy that, while the 672 solar arrays on New York
City (NYC) rooftops at that time sustained little or no damage during the storm, they were
unable to supply critically needed power during the subsequent outage. New York State (NY'S)
-now has more than 18,000 solar photovoltaic (PV) systems and is one of the fastest growing
solar markets in America, yet there are few PV systems with battery storage in NYC, and NYS
utilities have no process to track resilient PV systems, NY’s rapidly growing PV market remains
underutilized as a resilient resource due to multiple barriers to adding storage capability.
Therefore, in 2013 Sustainable CUNY formed the Smart Distributed Generation (DG) Hub to
strategize pathways to integrating distributed generation (DG) resources into emergency and
resiliency planning and has received federal, State and City support for the DG Hub - Resilient
Solar Project. This DG Hub project was developed by Sustainable CUNY in partnership with the
National Renewable Energy Laboratory and Meister Consulting Group, and is supported by the
U.S Department of Energy, the New York State Energy Research and Development Authority,
the New York Power Authority, and over 20 stakeholders committed to the project including the
NYC Mayor’s Office, Consolidated Edison, National Grid, the Electric Power Research Institute,
General Electric, SMA, Solar City, and more. The three-year project will create a roadmap for
the integration and tracking of resilient solar systems, which can supply emergency power and
provide energy storage, as well as conduct an analysis for deploying resilient PV systems on
designated critical infrastructure facilities. Additionally, the Smart DG Hub will develop a
calculator that will help capture the full spectrum of value streams for solar systems with battery
storage, such as supplying emergency power, peak shaving, and load shifting capabilities,
consequently providing decision makers with the necessary tools to make educated investments.



UGE Abstract

Site-Sourced and Stored Renewable Energy Conference — Feb 27, 2105

Abstract Submitted: January 22, 2015

Renewable energy has a bright future in New York City due to a confluence of factors. Solar,
wind, and storage technology have all advanced significantly and, with economies of scale, their
costs have come down significantly -- so much so that solar energy in New York is now cheaper
than buying electricity from the utility. Grid infrastructure is also aging and, as evidenced during
Hurricane Sandy, the centralized electricity model puts New York's reliable energy supply at risk
during storms and other natural disasters. Additionally, financing structures like net metering
and PPA agreements spur adoption and attract investors in the process. All of this means we
have reached a tipping point, where investment in renewable energy, including wind, solar, and
microgrid systems, can make New York more resilient to the impacts of climate change, while
lowering carbon emissions and reducing costs for energy consumers.

Solar and wind technology have already made their mark on the five boroughs and growth is
only accelerating. The Pearson Court Square in Queens and Whole Foods Market in Brooklyn
are just two of the many buildings utilizing on-site wind turbines and solar energy to power their
faciiity. UGE spearheaded these projects and, as a worldwide renewable energy developer
based in NYC, we can discuss the evolution of the various technologies and their economic,’
environmental, and social benefits for New York City's future.
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Paper Submitted: February 6, 2015

Distributed Renewable Energy: The future of energy in New York City

In the wake of Hurricane Sandy, over 7.9 million homes and business were left without
power, some having to wait months for it to be restored. These businesses were inoperable
without electricity, affecting not only the business owners and employees, but also the
customers rallying for supplies after the storm. This sent a larger shockwave throughout the
country, as the storm highlighted our dependence on the central grid. Businesses and
customers alike realized that even in dire circumstances, the power needed to run their
businesses was a necessity.

The solution to this problem lies in on-site renewable energy systems, also known as
distributed renewable energy (DRE). These on-site systems utilize solar, wind, or hybrid
components, as well as energy storage, to produce power at the site itself, and can be designed
for on or off-grid use. Distributed renewable energy has caught the attention of many
commercial building owners, as storm threats and the falling costs of the technology
demonstrate that the benefits of distributed renewable energy extend beyond the environment.

Technology overview

Distributed renewable energy has two main characteristics: It is produced on-site at the
location where the energy is being used and it comes from renewable resources. This model is
different from both conventional electric utilities (where electricity is produced at a central
location and then delivered to buildings via a grid network) and frem utility scale renewable
energy, such as a wind or solar farm.

UGE designs energy systems that integrate vertical axis wind turbines, solar panels,
battery storage, or a combination of all of these. By first understanding the energy challenge
faced and then creating the system that will best solve it, numerous benefits are attained,
including increased energy production, more reliable generation, and higher energy density.

Renewable resources depend heavily on their location, so correct siting and the right
type of system is incredibly important for performance and energy production. UGE has
advanced siting tools that help analyze the sun and wind at a given location to choose the best
combination of technology.

Solar panels

Photovoltaic modules, comprised of silicon-based cells, capture the energy from the
sun's light and convert it into energy. These panels are generally installed on rooftops, ground-
mounted systems, or on carports in parking lots.
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Wind turbines

_ UGE's vertical axis wind turbines look different from the more traditional "fan" type of
turbine that you see on a wind farm. These small turbines, designed to catch wind from any

direction, are installed nearby or directly on the roofs of buildings, including several in New York.

Storage and Batteries

One question often asked about renewable energy: What happens when the wind's not
blowing or the sun's not shining? What happens when the grid is down? The solution is often
battery storage, which can capture energy so the system maintains constant uptime. Storage
technology has evolved considerably, with new innovations and cost reductions making it
increasingly feasible, especially for fully off-grid systems.

UGE provides flexible storage solutions depending on project size and application.
Whether the system requires full site autonomy or greater resiliency from grid-outages, the right
energy storage system guarantees renewable energy is always accessible.

Resiliency, Energy Storage, and Security

Since 1985, there has been a tenfold increase in the number of weather-related power
outages. This number is expected to rise as weather patterns become harder to predict and
more violent. While the environmental benefits of renewable energy are more widely known, the
systems are now being increasingly sought after for reliability and resiliency, meaning that the
building's energy is fully functional even when the surrounding power grid is down. When on-site
generation is paired with a battery storage system, the system has the ability to keep the critical
loads supplied even during power failures. The idea of having a guaranteed, reliable power
source during natural disasters and power failures is very attractive to business owners, and
DRE systems provide a secure solution. When this idea is paired with policy incentives and
competitive financing options, there should be no reason to experience the kind of chaos after
Sandy again. ]

For example, Whole Foods Market has been credited as one of the greenest companies
in America. Although the company has a green history, they recently set renewable energy
targets that are ambitious even for a sustainable company. These long-term goals call for a
large push in energy use reduction and on-site generation, with their new Brooklyn, NY flagship
location leading the way. The store has 2 EV charging stations, 19 LED off-grid streetlights
designed by UGE, and a 324 kW solar array able to supply up to 30 percent of the stores total
energy use. There is also a 157 kW CHP system, designed to keep the store functioning in the
event of a utility grid failure. In an area hit hard by the effects of Hurricane Sandy, the push for
an expansive on-site energy system was as much about sustainability and cost savings as it
was about the energy security it offered. While the system does not completely power the store,
it does produce enough electricity to allow it to stay open during grid disruptions. By being able
to produce accessible electricity for people to use during times of utility power failure, the
Brooklyn store has assumed the role as community shelter for the surrounding neighborhood.

Businesses and commercial buildings are also examining ways to increase their energy
security. The NYC Development Corporation is encouraging more businesses to think ahead to
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the next storm with RISE: NYC, a competition created in the wake of Hurricane Sandy. RISE is
identifying new technologies to make New York businesses more resilient to the effects of future
storms and climate change. The competition will offer up to $USD 30 million in funds for suitable
ideas. This marks a drastic change in the way businesses are thinking about current
technologies and their application, most notably renewable energy.

As a finalist in the competition, UGE has designed a smart microgrid power solution
comprised of solar photovoltaic panels (PV), vertical axis wind turbines, energy storage, a
natural gas generator, and smait monitoring/control power electronics. During normal utility grid
operation, the system offsets grid electricity by providing renewable energy to the grid via net
metering to reduce peak grid loads and provide financiat benefit to the owner. During ufility
service disruptions, the smart controller automatically initiates microgrid mede, in which the
system disconnects from the utility grid to provide back-up power to critical building systems that
have been prioritized on a separate circuit. Anti-islanding electronics isolate the grid connection
from back-up power, allowing utility workers to service damaged power lines safely, and
complying with existing regulations.

These solutions can alleviate many of the infrastructure difficulties that arise as a result
of storms. After Superstorm Sandy, many businesses were without power. Businesses with
access to diesel generators relied on them for electricity and were subject to low fuel availability
and high prices. Particularly during prolonged outages, there is a risk of diesel back-up
generators depleting locally available fuel, in which case businesses cannot operate.
Additionally, diesel fuel has environmental impacts including depletion of finite resources,
greenhouse gas emissions, noise pollution, and community health impacts. Conventional back-
up power methods have disruptive shortcomings that include high cost, low energy security, and
low environmental sustainability.

UGE'’s smart microgrid power system stores energy produced from renewable wind and
solar sources in batteries, enabling critical power systems fo function during utility service
interruptions. When combined with a natural gas generator, these solutions guarantee that
critical systems remain powered when the grid fails. Moreover, the system provides electricity to
the utility grid at a fixed cost during normal grid operation, stabilizing rates, and easing
generation and distribution demand on the grid. For small businesses, this means less rate
volatility. The wind/solar system is carbon-neutral, as it does not rely on energy produced by
fossil fuels, and the natural gas generators are only used in the rare case of a prolonged period
of no wind and no sun. The smart microgrid power system solves critical power issues at the
nexus of energy cost, sustainability, and energy security.

In 2013, Siemens released a report from their Infrastructure and Cities committee
that talked about the importance of resilient infrastructure, with special atiention given to the
NYC metropolitan area. “We can’t prevent natural disasters, but with our knowledge and our
technologies we can better protect our infrastructures. Resilient infrastructure in not an option
but a must!” said Ronald Busch, CEO of Siemens’ infrastructure and Cities Sector. The report
highlighted that repairing infrastructure without considering resiliency measures is extremely
cost-intensive. However, development into resilient solutions not only protects against future
damage, but is often more cost-efficient, energy-efficient, and reliable. With the frequency of
natural disasters expected to keep increasing, the need for investment in resilient infrastructure
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is going to be ever more important. This thinking marks a drastic change in the way businesses
are thinking about current technologies and their application, most notably renewable energy.

Cost and Policy

The market for distributed renewable energy has been growing rapidly in recent years,
largely due to the lower costs in the technology being paired with rising costs in traditional fossil
fuels. Last year marked the fourth straight year that renewables outpaced fossil fuels in terms of
net investment in power capacity additions, with over USD 249.4 billion invested. As the market
and surrounding industry for DRE expands, economies of scale have begun to form around
them. Their costs have come down significantly - so much so that solar energy in New York is
now cheaper than buying electricity from the utility. The decrease in cost, paired with aggressive
policy incentives and financing options has spurred a strong interest from residential and
commercial clients locking for a high ROI.

In Long Island City, Queens, UGE installed three VisionAIRS turbines on top of a newly-
built apartment building in Pearson Square Court. Producing 9.6 kilowatts, the turbines produce
power that offsets the common areas in the building, including the lobby, hallways, gym, and
roof lounge.

At 388 Bridge Street, a 580-foot apartment complex in downtown Brooklyn, UGE 4-K's
can be seen spinning atop the building, visible from the Long Island:Expressway and
surrounding streets. At several schools around the area, UGE wind turbines provide students
with energy as well as an educational tool to help them learn about the importance of
sustainability.

Before these installations were set in motion, UGE conducted a site analysis to
determine which renewable energy solutions would generate the optimal amount of electricity.
The evaluation measured the site's surroundings and how solar and wind resources would
impact energy generation. For example, both the Pearson and 388 Bridge Street sites have
unobstructed locations for the turbines to gain maximum winds.

The market for renewable energy is exponentially growing in New York and around the
world. The systems are getting smarter, more cost competitive, and the demand for clean
energy in urban areas is rising.

Financing

Creating new financing structures is an important piece of the renewable energy puzzle,
as the upfront cost of the system is usually the [argest barrier to implementation. The most
credited finance method for the growth of DRE is the power purchasing agreement (PPA).
These contracts allow clients to receive a renewable energy system at little to no cost, other
than offering the available space to the developer. The client receives a low, fixed-rate for the
electricity, while the developer then sells any excess electricity back into the grid. Both
residential and commercial clients use this model to secure long-term, low-rate electricity.

Many companies involved in renewable energy technology are also pushing for the
support of policy to bolster the DRE market, such as a restructured production tax credit for
renewable energies. This would provide an incentive by compensating companies for the
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development of RET. Lowering the cost of development; such policies incite rapid growth and
expansion in the industry. Between 2007 and 2012, wind capacity more than tripled to USD 18
billion annually with help from a PTC for wind energy. Policies such as PTC, PPA, and feed-in
tariffs help commercial clients make easier decisions about RET by eliminating most of, if not all
of the financial risk.

Investment

Citizens of the 215! century are much more aware of the world around them, and care
about how their governments and companies act within that world. Building tenants are
increasingly sustainability-minded and demand this same awareness from the companies they
endorse. Many businesses and governments are looking to the future, and have set renewable
energy targets, LEED building goals, and other sustainability objectives. Renewable resources -
- wind, water power, solar, geothermal and biomass - already provide nearly 11 percent of the
energy that New Yorkers use for transportation, space heating, industrial processes and electric
power, according fo NYSERDA and the federal Department of Energy.

UGE'’s solutions help achieve this goal -- and they're innovative because they decrease
small businesses’ operating expenses, while simultaneously decreasing the businesses’ carbon
dioxide emissions and their associated costs to society. It is widely accepted that carbon dioxide
(CO2) emissions impose costs on society. Emissions contribute to global warming and
negatively affect the health and well-being of communities. The Economics for Equity and the
Environment Network estimates that the social cost of CO2 ranges from $28 to $893 per metric
ton.

What's Next

The outlook for renewable energy in New York City is bright as the right policies, technoiogy,
and public awareness converge. Distributed renewable energy is the fastest growing source of
energy worldwide, and with New Yorkers facing some of the highest electricity prices in the
country, solar and wind already provide a competitive alternative that is not only less expensive,
but more reliable and 100% carbon free,

New York is one of the leaders in transitioning to renewable energy, with Reforming the Energy
Vision policies intended to fundamentally change utility regulation to support a more distributed,
consumer-oriented energy system. The solar market alone has also created roughly 5,000 jobs
in New York. These changes will undoubtedly fead to greater adoption and new technological
innovation, meaning that the next time a natural disaster strikes, buildings across the city will be
much better prepared, to the benefit of businesses and, most importantly, the people who
depend on them.
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472 2™ Avenue Telephone 347-429-8097
Brocklyn, NY 11232 www, simsmunicipal.com

Fact Sheet
Sims Municipal Recycling (SMR)
Sunset Park Material Recovery Facility (MRF)
Wind Turbine

Sims Municipal Recycling (SMR) commissioned New York City's first commercial-scale wind
turbine to generate electricity for the Sunset Park MRF, which is the central processing plant for
all of New York City's curbside recyclables. The 100kW wind turbine is located on the 30"
Street Pier in Sunset Park, Brooklyn, and takes advantage of the waterfront's naturally windy
location.

Key Facts

* The wind turbine was manufactured by Northern Power Systems and installed by Aegis
Renewable Energy in 2014.

* The wind turbine has a capacity of 100kW. Commercial-scale turbines are considered to
be between 25kW and 500kW. All other wind turbines in New York City are residential
scale (generally [ess than 1kW). Industrial-scale turbines, normally used in wind farms,
are much larger, ranging from 500kW to 3,000kW.

* The turbine’s rotor hub is approxnmately 120 feet above the ground level; with the
blades, the turbine is nearly 160 feet tall.

* The capital cost was approximately $750,000, and the turbine will pay for itself in about
5 years, depending on wind and electricity costs.

+ The permitting process for the turbine began four years ago. Installation of the
foundation and erection of the tower and turbine took approximately one month last fall.

* The wind turbine will provide up to 4 percent of the energy consumed by the MRF.
Between the wind turbine and the 600kW solar array, the MRF now produces up to 20 -
percent of its electnclty requirement from renewables.

About Northern Power Systems Corp.

Founded in 1974, Northern Power Systems designs, manufactures, and sells wind turbines and power
technology products, and provides engineering development services and technology licenses for energy
applications. Northern Power Systems has instaliled more than 425 cperaticnal turbines worldwide with
more than 6 million operational hours and continues plans for aggressive growth and development. With
headquarters in Barre, Vermont, and additional offices in Europe, Northern Power Systems provides
customers with clean, cost-eifective, and reliable renewable energy on a global scale.

About Aegis Renewable Energy

Aegis Renewable Energy offers full-service community-scale renewable energy solutions for farms,
businesses, non-profits, and municipalities. Wind, Solar and Anaerobic Digesters (cow manure and food
waste) are included in Aegis' services, designed to help clients save money and the planet. Aegis
Renewable Energy is located in Waitsfield, Vermont, and provides cost-evaluation, permitting, and
financing support; installation; and maintenance services throughout New England.

Sims Municipal Recycling
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Fact Sheet
Sims Municipal Recycling
Sunset Park Material Recovery Facility (MRF)

Opened in December 2013, the Sunset Park MRF serves as the principal processing facility for
all of New York City's curbside metal, glass and plastic recyclables as part of a long-term
contract between Sims Municipai Recycling (SMR)} and the New York City Department of
Sanitation (DSNY). SMR is a division of Sims Metal Management Limited, a global scrap-metal
and electronics recycling company.

Key Facts

* The Sunset Park MRF processes more than 15,000 tons a month of metal, glass and
plastic collected by the Department of Sanitation.

¢ The Sunset Park MRF is a central element of PlaNYC 2030 to develop sustainable
waste management in New York City.

+ The contract between SMR and DSNY, which includes the Sunset Park MRF as well as
SMR facilities in the Bronx, Queens and Jersey City, will ensure environmentally sound
and cost-effective municipal recycling for New York City for up fo 40 years.

+ The Sunset Park MRF is a joint project between SMR, DSNY, the Department of Smal!
Business Services (SBS) and the New York City Economic Development Corporation
(EDC). The parties have invested more than $110 miilion in the development of the
facility.

» The facility represents major new industrial development on Brooklyn's working
waterfront, creating jobs for approximately 85 full-time employees.

« The facility is situated on an 11-acre city-owned pier in the South Brooklyn Marine
Terminal in Sunset Park, Brooklyn — the former site of an NYPD impoundment lof.

+ The Sunset Park MRF is accessible by barge, rail and truck. Most of the inbound
material arrives by barge from SMR facilities in Queens and the Bronx, with material
from Brooklyn arriving directly in DSNY collection trucks. Most of the material leaves by
barge and rail.

* The Sunset Park MRF removes an estimated 240,000 DSNY collection truck miles per
year from city roadways — reducing congestion, fuel consumption and vehicle
emissions.

* New York City’s first commercial-scale wind turbine was installed on site in fall 2014,
The 100kW turbine will provide up to 4 percent of the energy consumed by the MRF.

Sims Municipal Recycling



The facility is home to one of New York City's largest solar power installations (600kW).

The on-site wind turbine and solar panel array enable the MRF to produce up to 20
percent of its electricity requirement from renewable sources.

Stormwater is managed on site, with a gravity-fed stormwater system based on
landscape features, bioswales and a retention pond.

To mitigate the effects of dredging, the City constructed three artificial reefs at the end
of the pier to create intertidal habitat for marine and bird life.

SMR installed 190 linear feet of “fuzzy rope” nets on the back side of the barge mooring
pier to cultivate mussels to fiiter harbor water and support marine life.

Recycled glass and crushed rock from the Second Avenue subway construction were
used to elevate portions of the site by four feet, including all buildings, high-voltage
electrical gear, scales and recycling equipment. As a result, these structures remain
above the new FEMA 100-year flood maps and all buildings and equipment remained
dry during Hurricane Sandy.

A heavily utilized Recycling Education Center features educational programming with
classrooms, theater, interactive exhibits and viewing of recycling operations.

Designed by Selidorf Architects, the facility won the 2009 Award for Excellence in
Design from the NYC Public Design Commission and has been widely recognized in the
design community (e.q., The New York Times, Architectural Record and the American
institute of Architects).

In 2014, the Sunset Park MRF was awarded the first-ever “WEDG-certified” designation
from the Metropolitan Waterfront Alliance’s Waterfront Edge Design Guidelines (WEDG)
Program.



Fact Sheet
Sims Municipal Recycling
Sunset Park Material Recovery Facility (MRF)
- Solar Power Installation

The Sunset Park Material Recovery Facility (MRF} is home to one of New York City’s largest
photovoltaic (solar power)} installations. At the time of its fall 2013 instaliation, the array was the
largest in the City. The 800kW system is approximately 60,000 square feet and is located on
the roof of the MRF's "tipping” building, which is where trucks and barges deliver the New York
City municipal curbside recyclables to be sorted and processed. '

Key Facts

* The solar array consists of 2,112 domestically manufactured 280W panels, spanning
mere than 60,000 square feet.

* The system was deéigned, installed and commissioned by Brooklyn-based Solar
Energy Systems LLC.

* Since commissioning, the 600kW system has produced more than 732,000kWh of
electricity.

* The solar array generates up to 17 percent of the energy needed to run the MRF.
Combined with the new wind turbine, the MRF now produces up to 20 percent of its
electricity requirements on site from renewable sources.

» The Brooklyn solar installation and wind turbine join the Sims Metal Management
750kW solar array installed at the company’s Jersey City location. To date, Sims has
installed more than 1,450kW of renewable energy capacity in the New York City/
Northern New Jersey area.

About Solar Energy Systems, LLLC (SES)

Founded in 1998, the SES base for operations, management and design is headquartered in Brooklyn,
New York. As one of the Northeast’s leading full-service integrators of commercial solar power systems,
SES specializes in delivering turnkey, cost-effective and reliable solar energy solutions to a diverse
range of clients in government, private business, and the non-profit sector.



Sims Metai Management
Our Commitment to Sustainability

As the world's largest publicly listed metals and electronics recycler, Sims Metal Management
Limited (Sims) is committed to the environment, sustainability and the health of the
communities in which it operates. Sims works toward progressive recycling solutions and
processes to reduce energy requirements, water usage and waste generation.

With its newly built 100kW wind turbine and its 600kW solar array, the Sunset Park Material
Recovery Facility (MRF) is an impressive example of local organizations and community
leaders coming together to support progressive urban infrastructure. The facility's green design
and innovative features make it a strong example of Sims' sustainability efforts.

“Sims works to be a global leader in corporate sustainability, seeking to set industry standards
for economic and environmental sustainability,” said Galdino Claro, CEQ and Managing
Director of Sims Metal Management.

In Fiscal Year 2014, Sims recycled 11.9 million tons of metal-bearing material worldwide and,
by replacing virgin materials as feedstock for steel mills, it resulted in the reduced need for 13.5
MWh of energy, translating into the reduced emission of 12.8 million tons of CO,, in the
production of steel mill feedstock. Across the group’s global operations, Sims reduced energy
usage by up to 6 percent and CO; emissions by up to 4 percent compared with the prior fiscal
year.

At Sims, transparency in its sustainability program is paramount. Energy use, CO, emissions,
water consumption, waste generation and other metrics are publicly reported in accordance
with the Global Reporting Initiative (GRI), one of the world’s most widely used standard for
sustainability reporting.

Recently built solar arrays at the Sunset Park MRF in Brooklyn (600kW) and the Claremont
Terminal recycling facility in Jersey City (750kW) generated more than 500MWh and 200MWh
of electricity, respectively, in Fiscal Year 2014. The Sunset Park MRF's arrays provide up to 17
percent of the facility's energy requirements. The new wind turbine is Sims’ first foray into wind
energy and is expected to generate up to 4 percent of the MRF’s energy needs, helping lessen
the facility's reliance on non-renewable energy sources.

Sims seeks to cultivate strong partnerships with government entities, local communities, NGOs
and non-profits. Community engagement is encouraged and conducted through outreach
programs and activities, such as Sims Recycling Solutions’ Guinness World Record-breaking
Earth Day take-back of more than 250,000 pounds of e-waste.

Sims is listed in the Dow Jones Sustainability Index and has participated in the Carbon
Disclosure Project for nine consecutive years. Sims was named a Global 100 Most Sustainable
Corporation at the World Economic Forum in Davos, Switzerland, for five years, with a top
ranking of 11.



About Sims Metal Management
Sims Metal Management Limited is an Australian-domiciled publicly traded corporation with nearly 100

years of recycling experience. With more than 100 facilities across the United States alone, including
those of its joint ventures, Sims Metal Management Limited is the world's largest publicly listed metals
and electronics recycler. In addition to growing its business internationally, Sims Metal Management
advocates for innovative recycling solutions and is committed to the environment, sustainability and
health of the communities in which it does business.
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NYC'S FIRST COMMERCIAL-SCALE WIND TURBINE COMES TO BROOKLYN

+ Sunset Park municipal recycling facility pioneers renewable wind-energy production in
NYC;

« At nearly 160 feet tall, the wind turbine is a beacon for renewable energy and
sustainable innovation;

» The 100kW wind turbine will generate up fo 4% of the electricity consumed by NYC’s
primary facility for processing of residential curbside recyclables.

BROOKLYN, NY (January 14, 2015} ~ New York City’s first commercial-scale wind turbine was
officially unveiled today. The turbine, which is far and away the City’s largest, was erected on
the Brooklyn waterfront at the Sunset Park Material Recovery Facility (MRF) on the 30" Street
Pier, where it now stands as a proud addition to the borough's skyline.

Sims Metal Management (Sims) and its Sims Municipal Recycling (SMR) division were joined
by local officials, community leaders and members of the environmental community to welcome
the wind turbine at a morning ribbon-cutting ceremony at the MRF. After several weeks of
testing, the turbine is fully operational, harnessing wind energy to help power the recycling
processes af the facility.

The largest of its kind in the nation, the SMR Sunset Park MRF serves as the principal sorting
and separation center for New York City's residential curbside metal, glass and plastic
recyclables. A central element of PlaNYC 2030 for a “greener, greater New York,” the recycling
facility is part of a long-term coniract between SMR and the New York City Department of
Sanitation. The contract, which includes additional SMR facilities in the area, ensures
sustainable and cost-effective recyclables management for New York City for up to 40 years.

The permitting process for the state-of-the-art wind turbine began four years ago. The 120-foot-
tall tower {nearly 160 feet including the blades) was installed last fall. The pier's naturally windy
location is an ideal spot for the turbine, which overlooks the MRF and its Recycling Education
Center. The capital cost was approximately $750,000, and the turbine will pay for itself in about
5 years, depending on wind and electricity costs. The turbine, made by Vermont-based
Northern Power Systems, is expected to generate up to 4 percent of the energy required to run
the MRF, or the equivalent of powering the site's Administrative Building and Education Center.
Combined with the photovoltaic (solar power) installation on the roof of the “tipping” building,
where trucks and barges deliver material to be sorted and processed, up to 20 percent of the
MRF's energy will be generated on site from renewable sources.

“Sims is incredibly proud of the innovative practices implemented at the Sunset Park MRF —
and the new wind turbine is certainly a part of that,” said Galdino Claro, CEO and Managing
Director of Sims Metal Management. “We are the world’s largest publicly listed metals and
electronics recycler, and through our activities at hundreds of locations around the globe we are
committed to being both a local and global leader in sustainability.”

Large-scale wind turbines (producing electricity} are not new, with more and more wind farms
cropping up in Europe and across the US. And windmills are not new to New York City — the
Dutch of New Amsterdam used them to grind grain and pump water, and a windmill is
prominent on the City's flag. But modern wind turbines for energy production have been slow to
come to NYC. Some small turbines have been mounted on rooftops of residential high-rises,
while other notable examples of residential-scale.turbines include those at the Brooklyn Navy
Yard and the Gowanus Whole Foods. (Residential-scale turbines range up to 25kW,

Sims Municipal Recycling



commercial-scale turbines range between 25kW and 500kW; and industrial-scale turbines,
normally used in wind farms, range between 500kW and 3,000kW.)

“As a recycling company, sustainability is central o our missicon, and in Brooklyn, we saw the
opportunity to advance that agenda in new ways,” said Tom Outerbridge, General Manager of
Sims Municipal Recycling. “The wind furbine, combined with the solar array, enables the facility
to decrease its non-renewable energy consumption substantially.”

"Northern Power Systems would like to congratulate the entire Sims team for reaching this
impressive energy sustainability milestone, paying dividends forward for decades," said Trevor
Atkinson, Sales and Business Development Manager at Northern Power Systems. "We are
delighted to have this new installation join our growing global fleet."

The 11-acre facility is located in the South Brooklyn Marine Terminal. The facility, designed by
Selldorf Architects, was buiit to optimize environmental performance and opened in December
2013. The facility won the 2002 Award for Excellence in Design from the NYC Public Design
Commission. The Recycling Education Center is open for school groups as well as tours for
other organizations and visitors.

About Sims Metal Management
Sims Metal Management Limited is an Australian-domiciled publicly traded corporation with nearly 100
years of recycling experience. With more than 100 facilities across the United States alone, including
those of its joint ventures, Sims Metal Management Limited is the world’s largest publicly listed metals
and electronics recycler. In addition to growing its business internationally, Sims Metal Management
advocates for innovative recycling solutions and is committed to the environment, sustainability and
health of the communities in which it does business.

Cautionary Statements Regarding Forward-Looking Information

This release may contain forward-looking statements, including statements about Sims Metal
Management's financial condition, results of operations, earnings outlook.and prospects. Forward-looking
statements are typically identified by words such as “plan,” "believe,” "expect,” “anticipate,” “intend,”

“outlook,” "estimate,” "forecast,” “project” and other similar words and expressions.

These forward-looking statements involve certain risks and uncertainties. Cur ability to predict results or
the actual effects of our pians and strategfes is subject to inherent uncertainty. Factors that may cause
actual results or earnings to differ materially from these forward-looking statements include those
discussed and identified in filings we make with the Australian Securities Exchange and the United
States Securities and Exchange Commission ("SEC”), including the risk factors described in the
Company’s Annual Report on Form 20-F, which we filed with the SEC on 16 October 2013.

Because these forward-locking statements are subject to assumptions and uncertainties, actual results
may differ materially from those expressed or implied by these forward-looking statements. You are
cautioned not to place undue reliance on these statements, which speak only as of the date of this
release.

All subsequent written and oral forward-looking statements concerning the matters addressed in this
release and atlributable to us or any person acting on our behalf are expressly qualified in their entirety
by the cautionary statements contained or referred to in this release. Except to the extent required by
applicable law or regulation, we undertake no obligation to update thase forward-locking statements to
reflect events or circumstances after the date of this release.

#HiH

CONTACT: Victoria C'Neill
PRCG | Haggerty LLC
(212) 683-8100
voneill@preg.com



ssBlocPower

BlocPower: Make Clean Energy & Energy Efficiency Widely Available

Solar and energy efficiency improvements are becoming commonplace in large, modern commerciaf
buildings. But they are still the exception in smaller, older buildings. As a result, many of the cost
advantages of the efficient and renewahle energy bypass the buildings and people who need it the
most,

BlocPower is changing that.

Founded in December 2012, BlocPower is a Brooklyn-based clean tech startup that focuses on
organizing portfolios of houses of worship, small businesses, non-profits, multi-family, and other light
commercial properties in financially underserved communities in order to market and finance the
installation of solar and energy efficiency upgrades. ‘

BlocPower creates micro-portfolios, or “blocs”, of shovel-ready, clean energy projects and connects
them to investors seeking social, environmental, and financial returns via an online marketplace. The
company focuses on leveraging trends in 3rd party solar, crowdsourcing, “impact” investing, and
microfinance to solve the upfront project finance and access to capital challenges that traditionally
prevent small businesses, non-profits, and multi-family homeowners in underserved communities from
accessing the savings generated through clean energy retrofits.

Aggregating the demand for retrofits allows BlocPower to negotiate the hiring of local unemployed
residents to perform installations, which creates significant social value in underemployed communities.
BlocPower aims to cut energy costs by a minimum of 20% for the property owners who live and work in
the least efficient, oldest, and highest energy intensity buildings in New York City.

The company follows a rigorous process. Once they have identified a bloc of potential retrofits, they
analyze the credit worthiness of each customer, perform engineering analyses and aggregate
construction quotes for the proper types and mix of efficiency and solar improvements. Each "Bloc"
spreads out the risk of defauit, creates pricing discounts, and increases transactional size--improving the
economic feasibility of installing solar and energy efficiency technology in all projects.

BlocPower is the recipient of a $2.1 million investment frem the Department of Energy, in addition to
matching services and capital from NYSERDA, Emerald Cities, and Silicon Valley investors such as
Andreessen Horowitz, and Kapor Capital. In the past 12 months, the company has assisted several dozen
clients representing hundreds of buildings in New York City, including small businesses, houses of
worship, and educational institutions.

BlocPower was requested to advise the Office of The Mayor of the City of New York on increasing
retrofit volume among sub-50,000 square foot properties in New York City. Earlier this year, BlocPower
was selected as a White House Champion of Change. :



LISA DICAPRIO, ABSTRACT

2/27 CITY COUNCIL COMMITTEE ON ENVIRONMENTAL PROTECTION
HEARING ON SITE-SOURCED AND STORED RENEWABLE ENERGY

My testimony for the general public portion of the hearing will focus on the policy measures and
financial incentives that will facilitate the realization of NYC’s renewable energy potential.

For example, the NYC Solar Map identifies 650,000 rooftops with solar potential that could
generate 5,847 MW which would provide 49% of peak usage and 14% of NYC’s overall
electricity consumption. However, there are now only 2,000 solar installations in NYC that
generate 35.7 MW of electricity. The lack of sufficient financial incentives is a key obstacle to
the expansion of rooftop distributive solar in NYC,

Similarly, with regard to heating and cooling, there are several fossil free options, such as air
heat pumps, geothermal, and biodiesel as well as solar thermal for heating water. However, they
are not sufficiently incentivized. By contrast, the incentives for buildings to convert from #6 or
#4 heating oil to natural gas are expanding NYC’s natural gas infrastructure, which is increasing
the market for fracked gas.

By providing specific recommendations for increasing renewable energy in NYC, I will
contribute to the discussion about how we can meet NYC’s new goal of reducing greenhouse gas
emissions by 80% by 2050,



LISA DICAPRIO, February 27, 2015

CITY COUNCIL COMMITTEE ON ENVIRONMENTAL PROTECTiON
HEARING ON SITE-SOURCED AND STORED RENEWABLE ENERGY

Thank you for the opportunity to speék today. | am a professor of Social Sciences at
NYU and a member of several environmental organizations, including 350NYC.

My testimony concerns NYC and New York State policy measures and financial
incentives that can facilitate the realization of NYC'’s renewable energy potential. | will
focus on solar phétovoltaics and various options for heating and cooling.

INCREASING DISTRIBUTIVE SOLAR PHOTOVOLTAIC INSTALLATIONS:

The NYC Solar Map identifies 650,000 rooftops with solar potential that could generate
5,847 MW of electricity which would provide 49% of peak usage and 14% of NYC's
overall electricity consumption. However, there are now only 2,000 solar installations in
NYC that generate a total of 35.7 MW of electricity.!

On a national average, solar is twice as expensnve in the U.S. as in Germany, mainly
because of dlfferences in permitting, financing, and the market scale of solar
installations.

Currently, there are two kinds of financial incentives for solar in NYC: (1) the NYC solar
property tax abatement and federal and state tax incentives for the cost of purchasing

" and installing solar panels and (2) net metering that provides generators of grid-
connected solar power with a credit on their utility bill for generating more electricity
than they consume.’

However, net metering is less effective than a Feed-in-Tariff which requires utility
companies to.purchase grid-connected electricity generated by solar or wind based on
long-term contracts with a guaranteed, public price. This has proven to be the most
effective means for accelerating the installation of renewable energy. Over 90% of solar
power in the world is compensated for with a Feed-in-Tariff. In the U.S., Feed- m—Tanﬁs
have been implemented by state legislatures, LI PA on Long Island, and several c;tles

We can also explore incentives for the construction of solar canopies on rooﬂops and in -
~ parking lots that have solar potential. On rooftops, canopies can increase the amount of
space allowable for solar panels. In parking lots, canopies do not reduce the amount of
parking spaces and can also provide charging stations for elecfrical vehicles. For
example, according to SunEdison which installed a 306 kW solar canopy in the parking
lot of the Whole Foods Market in Gowanus Canal in 2013, the solar array will “offset




over 7 million pounds of Carbon Dioxide during its expected 30-year lifetime. This is
equivalent to taking over 650 cars off the road for a year, switching 80,000 incandescent
bulbs to CFLs, or planting 80 acres of forest.”

‘HEATING AND COOLING:

New measures are also required to prombte more sustainable methods for heating and
cooling buildings which are responsible for 71% of all greenhouse gas emissions in
NYC

Boiler conversions are now being carried out to achieve compliance with the heating oil
rules announced by the Bloomberg Administration in April 2011 as an update to
PlaNYC. These rules mandate the conversion of boilers burning #6 oil and #4 oil to #2
heating oil, a combination of #2 heating oil and biodiesel, 100% biodiesel, or natural
gas. No new Certificates of Operations are being issued for #6 heating oil. The deadline

for #4 oil conversions is January 1, 2030.

The incentives for natural gas conversions are expanding NYC'’s natural gas -
infrastructure and increasing the market for fracked gas. Throughout NYC, building

- owners are accepting offers by Con Edison to cluster in order to allow Con Edison to
build out new pipelines from the gas main to several buildings in close proximity. These
offers require buildings to sign a five year contract for “firm gas” which means that
buildings do not have the option to burn oil during this time. Once building owners
commit to all of the expenses related to a natural gas conversion, it is unllke!y that they

will consider other optlons

The alternatives are biodiesel for heating and geothermal and air-source heat pumps for
both heating and coollng

Biodiesel requires the least up front costs and can used as a fuel in boilers, either
blended with heating oil or as 100% biodiesel.

To promote biodiesel, we can explore:

« Possibilities for increasing the financial incentives for biodiesel which now consist
of a New York State one cent tax credit for biodiesel up to 20 gallons or B20. For
example, does NYC have the legal authority to implement a one or two cent NYC

tax credit for biodiesel up to 20 gallons?

s Measures to expand compliance with the NYC law requmng the recycling of
restaurant oil that is used to produce biodiesel.

» A pilot project for the collection of cooking oil from large apariment buildings
beginning with the buildings that are already participating in pilot projects for
composting.



The feasibility and cost of geothermal is site specific and must be determined by a
geological survey. : .

Air-source heat pumps use electricity and are appropriate for single unit housing and
apartment buildings. While popular in many regions of the world, they are less well-
known in the U.S. This technology comprises an indoor air handling unit, an outdoor
compressor/condenser, and a conduit that houses key components, such as the power -
_ cable and refrigerant tubing, that is connected to the two units. Accordingtoa -
Department of Energy website, “When properly installed, an air-source heat pump can
deliver one-and-a-half to three times more heat energy to a home than the electrical
energy it consumes. This is possible because a heat pump moves heat rather than
converting it from a fuel like combustion heating systems do.” ’

By combining geothermal or air-source heat pumps with green power purchasing, a
building can obtain all of its electricity, heating and cooling from renewable energy
sources. ' :

PUBLIC EDUCATION AND OUTREACH:

However, even with the most innovative technologies, financial incentives, and policy
measures, we will not actualize NYC'’s renewable energy potential without a systematic,
city-wide public education campaign. : ' :

First, the Committee on Environmental Protection could organize a hearing like this one
* on an annual basis. In addition, we can: '

« Mandate the DEP to provide information about energy conservation, efficiency,
and renewable energy in the water bills that it sends to all building owners. This -
will ensure that all owners are informed about the fossil fuel free options for
electricity and heating and cooling.

« Call on our elected officials to create a green page on their websites with
information about energy conservation, efficiency, and renewable energy.

« ‘Encourage our City Council representatives to call Town Hall meetings in their
districts on a regular basis that would include presentations on biodiesel, solar
power, geothermal, and air-source heat pumps.

» Encourage all of our elected officials to widely distribute summaries of the
recently released York City Panel on Climate Change 2015 report which provides
projections for increases in mean annual temperatures and precipitation, sea * -
level rise, and coastal flooding. According to this report, by 2050, annual

~ temperatures could increase between 4.1 and 5.7 degrees, mean annual
precipitation by 4 to 11%, and the sea level could rise between 11 to 21 inches.®

 Launch a public education campaign about climate change, sustainability, and
resiliency that will include public service announcements, brochures to be



distributed in the offices of all elected officials, all appropriate government -
agencies, libraries, and community centers.

e Establish a-sustainability information center in City Hall to provide the general
public with resources about energy conservation, efficiency, and renewable-

energy.

All New Yorkers must be informed about the individual and collective actions that we
can and must take to end our current reliance on all fossil fuels and transition as quickly
as possible to a new, green economy. We are all responsible for the future of our city.

NOTES:

! See the NYC Solar Map: www.nycsolarmap.com

2 The NYC solar property tax abatement is for 20% of expenditures over 4 years and 5% each year for a
maximum of $62,500. This property tax abatement will expire on January 1, 2017. See:
hitp://open.nysenate.gov/leqislation/bill/S7464A-2013 :

* In 2009, Gainesville, Florida became the first U.S, city to implement a solar Feed-in-Tariff. In Germany,
Feed-in-Tariffs were first implemented in municipalities and then legisiated at the national level. See;
hitp://cleantechnica.com/2012/04/12/los-angeles-solar-feed-in-atiff . For more information about solar
power and Feed-in-Tariffs, see the website of the New York Solar Energy Society (NYSES):
hitp://nyses.org/Main/AboutNYSES '

* See hitp/iwww.sunedison.com/sites/defauliffiles/uploadsiresourcesiwhole foods fni%20%28s%29.pdf
For the location of parking lots in NYC, see the NYC Depariment of City Planning website on parking
facilities in NYC: http:ffiwww. nyc.qovihtml/dep/htmifparking/pidpindex.shiml

> For information on air-source heat pumps, see: hitp://energy.gov/energysaver/articles/air-source-heat-
pumps and htip://fenergy.qovieere/enerqybasics/articles/air-source-heat-pump-basics  Currently,
manufacturers are developing a new design that will allow the external unit to fit into an air conditioning
sleeve. This would allow the unit to be even with the fagade of a building, eliminate the need fo drill a hole
(typically about 3 inches in diameter) for the connecting conduit, and dispense with the brackets now
required to fasten the unit to the side of a building. We can encourage or require the design for new
buildings to include a sleeve in which the external unit can be installed.

® For the New York City Panel on Climate Change 2015 Report Executive Summary, see the January
2015, Volume 1336, Annals of the New York Academy of Sciences:
http://onlinelibrary. wiley.com/doif10.1111/nyas. 12591/full
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February 27, 2015

Testimony before The NY City Council Environmental Protection Committee
Hearing on Site-Sourced and Stored Renewable Energy by Haym Gross, Architect

The NYC 2030 District exploratory committee is established to form an Architecture 2030 District in
New York Cify. Architecture 2030 is a national nonprofit organization which works toward dramatic
reductions in fossil fuel consumption and greenhouse gas emissions from buildings and cities. The
Architecture 2030 Challenge fargets call for phased reductions in fossil fuel consumption to 50% in
existing buildings and full carbon nevirdlity in new buildings and mdjor alterations, with lower
transportation emissions and water consumption, by the year 2030.

2030 Districts have been established in eight major US cities, encompass over 170 million square feet of
real estate, and cooperate in & growing network to advance sustainable energy and resource
management goals at the disirict scale. The proposed NYC 2030 district is structured as a private /
public parimership of property owners, civic organizations and communily stokeholders to achieve
broad sustainability and public hedlth benefits through improvements in building energy performance
and reductions in fossil fuel consumption, carbon emissions and air pollution. The parinership will share
resources and information, aggregate financing, collective action and public support, advocate for
sustainable policies, and collaberate to spur technical innovation, adoption of best practices and
environmental progress. The NYC 2030 District will deliver energy cost savings and improved property
values fo its members, while combating climate change on an urban sedle.

The Architecture 2030 organization facilitates emerging districts through a variety of support services
and provides an established process for monitoring building energy performance. Successful 2030
Districts have been concentrated in ceniral business districts, are based upon the business case for
energy cost savings and the value of environmental benefits, driven by the voluntary participation of
properly owners, civic inslitutions and community stakeholders in a contiguous geographic area, and
are sponsored by an established governance structure such as a BID or neighborhood alliance.

The NYC 2030 Disfrict exploratory committee proposes to establish a 2030 District through a process
of consultation with local businesses, community organizations, civic institutions, and elected officials

to be located in an area comprising a portion of a dense NYC commercial district with adjacent
residenticl, instifutional or industrial zones. We propose to include dffilicted areas as satellites to the
2030 District in order to reach a diversity of populations and income groups; to engage community-
based non profits; and to promote broad impact of innovation and wide implementation of both
sustainability and resilience goals. We believe that the NYC 2030 District can provide a platform for
advancing the objectives of Mayor DiBlasio’s ‘One City Built to Last’, including adoption of positive
behaviors and best practices through community engagement and consiructively competitive interaction
befween stakeholders. The district will offer a living laboratory to demonsirate and test innovative
approaches to aggregated energy efficiency projects, cooperdtive renewable and distributed energy
generalion, accessible off-grid emergency power, integration of sustainable energy technologies and
design sirategies and silo-busting pilot projects fo acheive commen solutions to the challenges of
sustainability, resilience and equity.

The NYC 2030 District exploratory commitiee and the allied NYC Eco Disirict working group are
working to initiate a NYC sustainability district program . The technical and market-oriented sirengths of
the 2030 District siructure will be combined with the Eco District model’s community-oriented focus to
compose a flexible program to address the sustainability chalienges faced by all of NYC's communifies.



NYC2030District

exploratory committee
nyc2 03 Odistrict@gmail.com

October 31, 2014

NYC 2030 District Outline

The NYC 2030 District exploratory committee is established to form an Architecture 2030 District in
New York City. Architecture 2030 is a national nonprofit organization which works toward dramatic
reductions in fossil fuel consumption and greenhouse gas emissions from buildings and cifies.

2030 Districts have been established in seven major US cities, encompass over 100 million square feet
of real estate, and cooperate in a growing network to advance sustainable energy and resource
management goals at the district scale. http://architecture2030.0rg/

The proposed NYC 2030 district is structured as a private / public partnership of property owners,
"civic organizations and community stakeholders to achieve broad sustainability and public health benefits
through improvements in building energy performance and reductions in fossil fuel consumption, carbon
emissions and air pollution. The partnership will share resources and information, leverage financing and
public support, advocate for sustainable policies, and collaborate to spur technical innovation, adoption
of best practices and environmental progress. The NYC 2030 District will deliver energy cost savings

and improved property values fo its members, while combating climate change on an urban scale.

The Architecture 2030 organization provides free assistance to facilitate emerging districts through
consultation and technical assistance, organizational and marketing materials, and access to a variety of
support services. The organization serves 2030 District management with key resources such as
contract document templates and an established process for monitoring building energy performance.
Successful 2030 Districts have been concentrated in central business districts, are based upon voluntary
participation by property owners, civic institutions and community members in a contiguous geographic
areq, and are sponsored by an established governance structure such as a BID, community planning
board or neighborhood alliance. hitp://www,2030districts,org/

The NYC 2030 District exploratory committee proposes to establish a 2030 District through a process
of consultation with local residents, institutions, businesses and elected officials. The district will be
located in an area comprising o portion of a dense NYC commercial district with adjacent residential,
institutional or industrial zones. We propose to include affiliated areas as satellites to the 2030 District in
order to reach a diversity of populations and income groups; to engage community-based non profits;
and to promote broad impact of innovation and wide implementation of both sustainability and
resilience goals. We believe that the NYC 2030 District can provide a plaiform for advancing the
objectives of PlaNYC, including overcoming obstacles to adoption of positive behaviors and practices
through community engagement and constructively competitive interaction between stakeholders.

The district can offer a stage to demonstrate and test innovative approaches to aggregated energy
efficiency projects, cooperative renewable and distributed energy generation, accessible off-grid
emergency power, and integration of sustainable energy technologies and design strategies.

The NYC 2030 District is proposed as a central element of a sustainability district program to be
developed in conjuncfion with a complementary Eco District model, toward the establishment of an
expanded citywide process of energy and resource management policy implementation. The focused
technical and market-oriented strengths of the 2030 District structure may be combined with other
frameworks to compose a flexible sustainability program to address the challenges faced by all of
New York City’s diverse communities and neighborhoods.
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NYC 2030 District Six Month Project Development Phase

Month T & 2:
1. Initiation of District Formation Process with Assistance of Architecture 2030 Organization
2. Completed Interactive Group Website
3. Established Outreach Strategy & Implementation Plan
4. Hiring and Commencement of Administrative Assistant Activities
5. Initiation of Outreach Plan for Solicitation of District Partners and Sponsors
6. Development of Districi Management Infrastructure with Architecture 2030 Organization
7. Preliminary Solicitation of NYC District Board of Directors and Board of Advisors
Month 3 & 4:

1. Continuation of Outreach Plan with Target of Signing First Property Owner / Area Alliance /
Civic Organization Partner

2. Preliminary Framework of District Management Infrastructure Complete { Financing, Energy
Monitoring, Stakeholder Communication )

3. Continuation of Outreach Plan with Target of Signing of Additional Two Property Owner / Area
Alliance / Civic Organization Partners

4. Review of Potential District Site Selection with Architecture 2030 Organization

Month 5 & é:

1. Completion of Outreach Plan with Target of Signing Total of Five Property Owner Members
plus Securing Area Alliances as Governance Pariners

. Consultations with NYC Agencies to Prepare District Establishment Process and Discuss Schedule
of Project Rollout

. Completion of District Site Selection Process

Establishment of Board of Directors and Board of Advisors

Signing of 2030 District Charter between Stakeholders with Architecture 2030 Organization

. Publication of NYC 2030 District Planning Report including Budget and Action Plan

Project Rollout in Coordination with NYC Agencies & Architecture 2030 Organizatio

N

N o oaw

NYC 2030 District Exploratory Committee:

Alan J. Gerson, former NYC Council Member, Sierra Club NYC Executive Commitiee

Rick Bell, FAIA, Executive Director of AIANY

Nancy Anderson Ph.D, Executive Director, Sallan Foundation

Wendy Brawer, Designer, Founding Director of Green Map System

Vincent Martinez, Director of Research & Operations, 2030 Inc./Architecture 2030

Christine Condit, VP, GPS-Environmental, Markit

Neil Weisbard, Counsel, Pryor Cashman LLP

David Bergman, Architect, Sustainable strategist, Adjunct faculty at Parsons School

Matithew Ferguson PE, LEED AP BD+C, CEM

Ting Chin, AIA, LEED BD+C, NCARB, Linearscape Architecture, Asst. Professor, CUNY CityTech
William Schacht, Architect, Faculty Member of Newman Institute at Baruch College

Ben Rosenblum, Principal, Ben Rosenblum Studie, Environmental Designer and Sustainability Consultant .
Rory Christian, New York Director, Clean Energy, Environmental Defense Fund

Max Driscoll, AIA, LEED AP BD+C, Director of Sustainability, Croxton Collaborative Architects, P.C.
Honey Berk, Director of Technology, CUNY Building Performance Lab

Haym Gross, Architect
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2030 Districts, currently representing over 100 million of square feet, have been
formed in Seattle, Cleveland, Los Angeles, Denver and Pittsburgh. These Districts
demonstrate that energy, transportation emissions, and water reductions can be achieved
through collaboration, leveraged financing, and shared District Member Resources.

1 s

£

istrict

c e T T S
P © CLEVELAND

AOIRDBISTRICTY

Lios Angeles 2030 District Denver 2030 District Cleveland 2030 District



NEWBUILDINGS, MAJOR RENCOVATIONS, AND NEW INFRASTHUCTURE:

Energy Use: an immediate 60% reduction below the National average,
with incremental targets, reaching carbon neutral by 2030.

Water Use: An immediate 50% reduction below the current
District average.

COR2e of Auto and Freight: An immediate 50% reduction below the
current District average.

EXISTING BUILDINGS AND INFRASTRUCTURE OPERATIONS:

Energy Use: A minimum 10% reduction below the National average by
2015 with incremental targets, reaching a 50% reduction by 2030,

Water Use: A minimum 10% reduction below the District average by
2015, with incremental targets, reaching a 50% reduction by 2030.

CO2e of Auto and Freight: A minimum 10% reduction below the
current District average by 2015 with incremental targets, reaching a
50% reduction by 2030.
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2030 Districts are as naturally diverse as the communities they represent. Private
sector leadership is key, keeping groups well connected to market realities and
solutions. Support from the public sector is also needed. A successful 2030 District
ig a public-private partnership.

PROPERTV OWNER /PROPERTY MANAGER OR DEVELOPER:
An individual or entity that owns, manages and/or develops real estate within a
2030 District boundary.

BERVICES OTAHEHOTLDER:

An individual or entity that provides services within a 2030 District boundary.
Examples include architects, engineers, energy services companies (ESCOs),
utilities, and contractors.

COMMUNITY ETARBEHOLDER:

A non-profit, government entity or community organization. Examples of a
Community Stakeholder include, industry and/or professional organizations,
local green building councils/USGBC chapters, city, county and state agencies,
and community groups.An individual or entity that provides gservices within a
2030 District boundary. Examples include architects, engineers, energy services
companies (ESCOs), utilities, and contractors.
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2030 Districts leverage strategic parmerships with professional and community
stakeholders to provide building owners, property managers, developers and
professional gservice providers with the education, services, tools and support
needed to accomplish the performance goals of the District.

PHOPHEHRTY CWHER AND MANAGERS
Through District membership, building owners, property managers, and developers
are given access to a suite of regsources, tools and opportunities to improve and add
value to their assets. Member are granted access to:

Assessment of current building performance relative to 2030 District goals
Anonymous benchmarking against local peer buildings
Guidance for moving towards 2030 District goals

Training and ongoing support through educational workshops on tools and
begt practices

Innovative software platforms to track and analyze performance

In-kind member professional services and contributions, including project
scoping and feasibility

Influence on District-related policy issues, including incentives



PROFASSIONAL STAKEFHOLDERS
Through District membership, professional stakeholders have opportunities
to reach an engaged audience of developers, property owners and property

managers as they assess efficiency upgrades for their properties. They

also gain access to the most up-to-date information regarding potential

new and renovation projects within the 2030 District. Professional
stakeholder can also provide guidance and influence to permitting and policy
revigions that are consgidered to incentivize 2030 Challenge projects.

COMIMUNITYSTAREHOLDERY

Through District membership, community stakeholders can expand
their reach and network to better fulfill their mission. 2030 Districts
are not meant to replace or compete with existing programs, but
rather to leverage and expand programs and initiatives of community
stakeholder to reach an eager market of potential implementers.



g

e
3%%:‘2%%

i
% “@”%@, T

.




DISTRICTS

FEYE, .. £ SR TS = A

e 2U0A0 LISTTrICTE

NI A iV P IR o N

¢ N . e %;’%;%%%
FEay ek al ot o b g

é@%%% %«2@&&%& S ﬁ%&e@ %5%&2%

All 2030 Districts will benefit from the following partnerships, support, and
services from 2030 District Network:

Technical support and related services;

Strategies for cost-effective reductions in energy and water consumption, and
commuter transportation approaches to reduce CO2Z emissions;

A 2030 District website interface;
A 2030 District Owner/Manager Database;

Participation in 2030 District conference calls, summits, webinars and capacity
building workshops;

2030 District publications and other available information;

Strategies and funding mechanisms for 2030 District stafl;

Alist of “Best Practices for Property Owners and Managers Outreach” and the
creation of written and/or video content that covers the significance of the 2030

District approach and “Benefits of, and Needs Met, by 2030 Districts”;

Assistance with data evaluation and the design of actual District-specific support
services;

A comparison of similar efforts and potential collaborations;

A standardized “tool kit” to help cities create new Districts;

A process for establishing District and building benchmarks;

A benchmazrking study of similar efforts and potential collaboration;

Access to NationalField software to share best practices and increase collaboration
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The 2030 Districts + EcoDistricts Collaboration

A Shared Vision

There Is recognition among urban sustainability leaders that the district or precinetis an important
scale for addressing sustainability performance and outcomes, whether it be reducing carbon
emissions, improving our natural systems, creating green jobs, or building community action.

Progressing sustainability at a district scale is now critical for cities to transform into places of
opportunity and prosperity, as it is a scale small enough to facilitate rapid innovation, yet large
enough to have a significant impact beyond district boundaries.

The efforts of 2030 Districts help reduce greenhouse gas emissions from buildings at a district scale,
realizing the benefits of muitiple building owners, operators, and occupants werking together to
share resources, leverage financing, and implement collective strategies. Guided by targets set
within the 2030 Challenge for Planning, deep reductions are being scught across building energy and
water use, and transportation emissions. The work of 2030 Districts is:
+  Focused on High Performance Buildings and Building Retrofits;
*  Engaging with individual building owners and managers, building sector professionals, and
community representatives, and is private sector led;
«  Tracking metrics and performance in the following areas: building energy and water use,
and transportation emissions; and
+  Reporting on aggregated building and district wide performance against set metrics and
performance goals with incremental milestones,

EcoDistricts is an organization seeking to accelerate susiainability at a district level, using a model
based upon strong stakeholder engagement and district governance and creating a pipeline of
projects that reduce ecological footprint, promote community action and civic entrepreneurship,
generate green jobs, promote equity, and identify and embrace place-making. The work of
EcoDistricts is:
+  Focused on place-based development typologies, including brownfield and major
redevelopment, campus and neighborhood revitalization projects;
»  Engaging with plan makers and policy makers, community representatives, financiers, and
developers;
¢ Uses eight “Performance Areas” across the full sustainability spectrum to inspire and guide
sustainability project opportunities; and
«  Uses a performance tool called the "EcoDistricts Framework” to allow projects to develop a
roadmap for planning, designing, financing, delivering, and monitoring EcoDistrict projects.

There are a range of areas where 2030 Districts and EcoDistricts can work together to further create
shared value from a collective vision on district development and transformation, including:

»  Projectand Resource Development

+  Training

+  Marketing and Communications

*  Funding Opportunities

Local 2030 Districts and Ecolistricts are encouraged to partner and work together to leverage and
enhance the work of both initiatives and recognize that their efforts are complimentary.
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COMMITTEE ON ENVIRONMENTAL PROTECTION
Site-Sourced and Stored Renewable Energy Conference

Presented by Rory Christian
Environmental Defense Fund

February 27, 2015 Public Hearing
New York, NY

My name is Rory Christian and | am with the Environment Defense Fund (EDF), a non-partisan
environmental organization with more than 750,000 members nationwide. EDF is dedicated to working
towards innovative, cost-effective solutions to environmental problems, building on a foundation of
rigorous science, economics, and law.

Thank you for the opportunity to testify today to discuss how densely poputated cities like New York can
generate energy without poliuting the air or destroying to troposphere. The New York State Public
Service Commission {PSC) is in the midst of an initiative that will usher in a new era of choices for energy
users throughout the state of New York. This initiative, known as “Reforming the Energy Vision” has
heen heralded as a revolutionary reimaging of the relationship between utilities and energy customers
that wili lead to a future where consumers can produce their own power

fns this proposed future, distributed generation in the form or solar and wind power as well as battery
storage will play a central role in reshaping the average consumers relationship with energy. But fossil
fuel based distributed generation will also play a role and have the potential to exacerbate local
environmental conditions in communities throughout NYC. As the state moves forward with these
initiatives, NYC must take steps in preparing for a future where all sources - hoth renewable and fossil
fueled - can be effectively integrated into the city while managing the impact on the health and welfare
of New Yorkers., With that in mind, EDF recommends:

1. the City of New York place an emphasis on energy efficiency for all building types
review permitting requirements should for adjustments that will accommodate clean energy
and battery storage options

3. establishing platforms through which all New Yorkers can benefit

Background

Climate change presents a clear and present danger to the U.S. and to the world. The World
Metecrological Organization confirmed that 2014 was the warmest year in recorded history. This meant
that fourteen of the fifteen warmest years on record have all occurred in the 21" century. The costs of
climate disasters continue to increase and severe weather events continue unabated. Our friends in the
City of Boston are stifl digging cut of an unprecedented series of sterms.,



The U.S. Globa! Change Research Program has determined that if carbon poliution is notreduced, it is
likely that American communities will experience increasingly severe climate impacts, including: rising
levels of dangerous smog in some of our cities—which will lead to an increased risk of respiratory
infections, more asthma attacks, and more premature deaths; increased risk of illness and death due to
extreme heat; more-intense hurricanes and storm surges; increased frequency and severity of flooding;
increases in insect pests and in the prevalence of diseases transmitted by food, water, and insects;
reduced precipitation and runoff in the arid West; reduced crop yields and livestock productivity; and
more wildfires and increasingly frequent and severe droughts in some regions.

U.S. Secretary of Defense, Chuck Hagel, said in November that “Climate change does not directly cause
conflict, but it can add to the challenges of globat instability, hunger, poverty, and conflict. Food and
water shortages, pandemic disease, disputes over refugees and resources, more severe natural disasters
~ all place additional burdens on economies, societies and institutions around the world.”

Energy Efficiency as a Primary Solution

In light of the clear and present danger climate change represents, The New York City Council is wise to
take steps to understand how site-sourced and stored renewable energy can play a role in improving
both the environment and the ability of New York City to be resilient in the face of future extreme
weather events. Before a'ddressing site-sourced and stored options, it is important to address energy
efficiency.

The International Energy Agency views energy efficiency as “a way to increase the productivity and
sustainahility of saciety, primarily through the defivery of energy savings. The impact of energy
efficiency measures can go far beyond energy savings, and energy efficiency improvements can be an
important contributor to economic growth and social development.” The benefits from energy
efficiency affect both the end users and society writ large. Local benefits include lower energy bills,
improved health, well-being and soclal development, reduced air pollution. These are benefits that can
accrue to all New Yorkers, particularly low income New Yorkers where energy costs represent a
proportionately higher percent of monthly expenses when compared to other income levels. The
societal benefits include enhanced property values, lower greenhouse gas (GHG) emissions and higher
productivity, to name a few,

Addressing energy efficiency reduces the energy needed to perform everyday functions deemed
necessary for our modern life, and reduces the need for site-sourced and stored renewable energy
source. Developing programs which promote energy efficiency for all building types will reduce the
need for energy supplied through traditional sources, while increasing the effectiveness of site sourced
and stored options to be deployed in the future. ’

Streamline Permitting Requirements

The wide array of buildings in the city, coupled with various technologies and applications create an
environment where no one solution is likely to dominate. To foster the expansion of these new



technologies in the variety of options will reguire of solutions, to foster the expansion of these sources
in NYC, flexibility and transparency will be key.

A recent example is the New York City Department of Buildings efforts to accommodate the 100 kilowatt
wind turbine at the Sims Metal Management recycling plan in Subset Park, When the permits for the
turbine were submitted in 2010, the Department of Buildings didn’t have a process for commercial-scale
turbines — thought it does have a process for building-moeunted wind turbines. A protocol was
subsequently developed in 2011, and the Department of Buildings should be commended for quickly
addressing this need, but as we hurdle towards a future where large portions of the city could be
positioned to deploy a wide array of clean energy solutions, steps should be taken to ensure that the
permitting process and other City regulations are developed to keep pace with change, lest they stifle
innovation and delay progress.

Uniting all New Yorkers

New York is a city of renters. With roughly 50% of building inventory dedicated to affordable or rent
controlled housing, a significant portion of the city may experience obstacles in pursuing site sourced
and stored renewable energy solutions. As with many things in life, pursuing opportunities as a group
can be far more effective than when pursued as an individual, and the City Council can help facilitate the
process by heloing to establish a framework through which communities can come together and in the
pursuit of these new options.

Two existing platforms come to mind that have proven their value in other cities throughout the
country, The EcoDistrict and Architecture 2030 district models. With established, functioning districts in
Seattle, San Francisco, Los Angeles, Boston and Atlanta, these two programs have helped revitalize
communities and put them on the path towards greater energy efficiency, increased sustainability,
improved resiliency and improving overall quality of life of the inhabitants.
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Set clear and compelling policy goals
Modernize the Grid
Incent Infrastructure Investment

Focus on Energy Efficiency and place
renewables where it makes most sense

Manage customized energy solutions for
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B Member of the Mayor's Green

Buildings Technical Working
Group

Committed to ensuring the
success of reducing GHG
emissions from the energy used
fo heat, cool, and power our city’s
buildings by 30 percent over the
next decade
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¢ Gas Distribution
¢ Oil-to Gas
¢ Pipe Replacement

Energy Efficiency
¢ Natural Gas and Hydrogen Vehicles
Renewable Natural Gas

In October 2011,

¢ Distributed Generation and Fuel Cells | Newsweek listed
National Grid as the top

¢ The Future green utility in its 2011
- Green rankings report.

& Holonic Energy Grids
¢ Ca ‘EUE"m

Carbon from Air and CO2 Pipelines)
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National Grid officially crossed the “Half
Way Mark” for CLEAN HEAT Program
completion as of July 2013

As of December 2014 National Grid has
converted 498 #6 & #4 oil buildings to
Natural Gas with an additional 82
converted (in Progress): for a total

of 580 since the launch in late April of
2011 — leaving slightly over 1/4 to go

Iin addition, National Grid continues to its
efforts to aggressively convert the few
remaining Clean Heat eligible on Staten
island to help create "NYC's First Green
Borough”

We continue to actively work to help
convert all eligible customers from all
grades of Oil including #4 & #6 to Natural
Gas wherever adequate infrastructure
exists




Queens Natural Gas Reliability Project

$100M investment will modernize our gas
infrastructure and provide:
¢ $100M+ Energy costs savings over 15
years
¢ Environmental benefits of reduced CO,
emissions by 9,000 tons / year
¢ Enhanced reliability and availability of
natural gas
& Supports NYC Clean Heat Initiative
¢ 900 jobs sustained
¢ Adds add $77.6 million to local GDP.
¢ Project expected to be completed by

Spring.2016




Methane is a greenhouse
gas, and National Grid

is investing in our
infrastructure to reduce
methane emissions.
Overall in the United States,
emissions from natural gas
distribution networks have
dropped 22% since 1990,
even as the number of
customers served has
increased by 32%.

[




¢ Needs
¢ Varied gas composition
¢ Higher pressures and flows
¢ New Materials
¢ Retention
¢ Robotic Inspection
¢ Re-habilitation and Upgrading
¢ Pipe-in Pipe Explorer
Internal Spray Liner HeERer

s TOKYO GAS




¢ Summary: Policy recommendations to =7 Al

Usinig teas, Doing more,
y

i
£

double U.S. economic productivity of
energy by 2030 |

¢ Scope: All sectors of the economy —
buildings, transportation, industry, power
generation, and connections between
these sectors.

invest in energy productivity in all sectors of the economy.

¥4 % o g, § o H w RV -SES U TN iefis P . kil s g d
tioderniza LB infrastrucivre, builtings, ransportation, and

& Recommendations —

Educate consumers, business leaders and policy makers o

Nat[Onag G nd:s 20 1 5 spcourage smarter energy use.

Gas Energy Efficiency Incentive Support for
L & the

Ur_ban Future La_b_

Budget: $51 Million in NYC.
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& A series of US firsts for NYC
& First Commercial Transit Bus (Queens)

¢ First Original Equipment Taxi
(Ford Crown Victoria) Safe!

¢ Largest fueling station in
US when built in 1997

& Jackie Gleason Depot (Bkiyn)|
& 4 800 scfm, fills a transit bus m 3% min.

¢ Local Law #6 stimulated o
a new industry in NYC. &

¢ Bronx Community College; one
of first US technician training programs.

¢ Several R&D projects (e.g. hydraulic hybrid truck). —  rovora
¢ Fuel Cell Electric (Renewable Hydrogen) Vehicle Potential

12



¢ Renewable Natural Gas is an £, CLINTON
“Cellulosic Bio-fuel” as produced from T NTATVE
landfills, wastewater facilities , food waste, etc.

¢ NGV customers that contract
for independent supplies of
renewable gas can generate sswo
credits called RINSs. 30000
(1 RIN = 77,000 Btu | 4y) N

¢ Gas RINs traded for
$0.89 =$1.32/ GGE = (¢ |
$1.03/therm 2R

¢ S| Landfill (1988) New RFQ Cmm s o

EISA Legistated Renewable Fuel Volumes

B Additional :

Advanced Biofuels |
! = Cellulosic Fuels
120000

15000 | - Biodiesel

Millions of Gallens

£ 10000 Renewable Fuel

¢ 3-4 MMcf/day Pipeline Quality Gas o
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¢ National Grid and the New
York City Department of
Environmental Protection are
working together to deliver
renewable gas from the largest
wastewater treatment plant in
New York City which will be
supplemented by food waste.

¢ Once operational, the project
will inject enough gas to
provide heat to approximately
2,500 homes and reduce CO,
emissions by about 16,000

tons annually (equal to CO,
emissions of approximately 3,000 cars)

R
R

Picture of Newtown Creek wastewater treatment plant in Brooklyn, NY.

Source: New York City Department of Environmentai Protection
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Environmental
Protection

Newtown Creek — National Grid

Beneficial Use of ADG Project

Digesters

s

nationalgrid
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ERASSIONS BRLATIVE TO FUSLCRLL

¢ 90 MW at 130 customer sites
¢ New Options for Resiliency

¢ Combined Heat & Power Served by NGrid in NYC

FUEL CELL EMISSIONS vs. U.S. GRID EMISSIONS

10,008

_uS.GRID'

Kizngen Siug Wokalil Organic Partiugates
Chiidtos Dlozite Compaunds Mastsat

12.5 kW Fuel
Cells: Cinderella

Project

Brooklyn, 1968

P e e

5t. Vince

FERE RS Eu T A g 4R OT e EES

nt's using revolutionary “fuei cel

e tELH

[P

Verdant Power, East River

1993
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¢ Micro-Grid and
Holistic Energy

¢ Dynamic Energy
Cost
and Volatility
Management

Lumisolar, mantif..
Brooklyn Navy Yard

¢ Source
Flexibility/Reliability

Demand Response

e.g. Bloom Energy

¢ Clean Generatron

"Sam " Muraki, Tokyo.Gas,

Fyrgesisn
Fual Siation

pdrag
i”u(.,l c@:: H

Contiamimums
Solar PY¥
Fuet Salt

o
Infegrated
Contral

., Electricity
" Exchanga ¢
Hydrggen
Exchange
Themo
Exchange |

Giamass Power

Wikt Turbme |

Generation S
Sohools

Bistrict Heating &
& Cooling

lydrogen
Futst Bligtian

Hatrary

Bmm:ry

Retall Sho 5{:\‘ \
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Snal o
T ndivm CHE

ﬂnm

Residential Houses
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¢ Washing the Air!
¢ Dry and Wet Sorbants

¢ Example: Resin Filter -
Dr. Klaus Lackner gomeny)

Columbia University
¢ Carbonate resin fibers
¢ Reaction with water
¢ Produces a CO, stream

¢ CO, can be used for
commercial purposes or
liquefied for storage or
removed by pipeline (UK).

¢ Could cost down to $30/ton.

“Scientific American June 2019 :

PRSP
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