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P.W. GROSSER CONSULTING Vo

Written Testimony on Draft Amendment (New Local Law) to the NYC Charter
to Facilitate Development of Geothermal Energy in New York City

June 11, 2012
Public Hearings on Int. No. 694

Good morning, Chairman Gennaro, Council members and invited guests. Thank you very
much for the opportunity o address you today regarding facilitating the development of
geothermal heat pump systems ("GHP systems”) in New Yark City.

My name is John Rhyner. | am a licensed Professional Geologist and Senior Manager with the
engineering consulting firm of P.W. Grosser Consulting, Inc. (PWGC), with main office in
Bohemia, Long Island, New York, and satellite offices in Manhattan, Connecticut, and
Syracuse.

I have read the proposed legisiation and was exiremely encouraged. My firm has been in
the forefront of the geothermal industry in the NYC metropolitan area for over 20 years.
Personally, | have worked exclusively in the geothermal industry for nearly 12 years, all the
while advocating for greater recognition and adoption of the technology. As a practicing
geologist, my parficular expertise is in the area of evaluating the feasibility and designing the
portion of a GHP system that is connected to the ground through drilled boreholes or wells,

| have had the fortunate opportunity to collaborate and interface with numerous city
agencies in advancing this fechnology in the city. | have been working with the NYC
Department of Design and Construction for over 10 years, with my present firm and previous
employer. The DDC has been a pioneer in the development of geothermal energy in the
city throughout this time. Besides assisting the DDC with implementing the technology on
several projects, | am the lead author of an update of DDC's Geothermal Heat Pump
Manual, originally published in 2002, This document has been a widely referenced “go to”
document for the industry, not only locally but nationally as well. We hope 1o see the
updated version published by year’s end.

As the Council has stafed and no doubt will be echoed by others giving their testimony
today, compared o conventional HVAC systems GHP sysiems offer fremendous benefits for
residents of the city. These benefits include reduced annual energy usage, peak demand
reduction offering reduced ufility costs, and elimination of on-site fossil fuel combustion, air
pollution and greenhouse gas generation which benefifs us all. The large summer peak load
reduction offered by geothermal heat pumps benefits local utilities through reduction of
capacity expansion, increased grid reliability, and reduced operating costs. The annual level
electrical load also offers better utilization of the power plants and grid throughout the year.

ACEC

Ascrsacan okt or Dot nond Cormran iy
Paar Reviewed Member

P.W. Grosser Consulting, Inc = P.W. Grosséf éd'r‘n'éulﬁng Engineer & Hydrogeologist, PC
630 Johnson Avenue, Suite 7 » Bohemia, NY 11716 « Branch Location - Seatfle, WA
PH 631.589.6353 « FX 631.589.8705 « www.pwgrosser.com



PWGC S

Strategic Environmental Engineering Solutions

Specific to New York City’s urban character, the following additional benefits should be
considered:

« Components of a GHP system are entirely underground (loop field/wells) and within
the building.

» There are no noisy roof-top chillers or cooling towers to detfract from the city skyline or
impact occupants in adjoining buildings.

« For the above reascns, GHP systems are ideal for landmark structures with pitched
roofs or other limitations and restrictions on exterior improverments as dictated by the
New York City Landmarks Preservation Commission. Moreover, these structures can be
retrofitted for central air-conditioning rather than window units which defract from
their aesthetic character.

e GHP technology can offer air conditioning to Landmark buildings (many of which are
city owned) that have gone without for thelr lifetime, offering fuller use of these
sfructures.

o GHP technology can facilitate wider adoption of other sustainable technologies
including green roofs and solar PV installation since there is no associated rooftop
eguipment,

New York City is in the forefront of consiruction of LEED certifled buildings. It is clear from the
literature sources | have reviewed that ¢ large percentage of buildings achleving LEED
certification incorporate GHP systems in their design, owing o the LEED energy credits that
can be achieved due to the energy efficiencies of the fechnology. The same is frue for Net
Zero Energy Buildings in the literature. Wider adoption of GHP technology in the city can help
to secure the city’s high ranking in LEED and Net Zero building development.

The GHP industry is "home grown” and creates local jobs:

« The mgjor global geothermal heat pump manufacturers starfed and operate in this
country,

« Every geothermai system requires involvement of numercus design disciplines and
construction frades.

¢« Involved in system design are mechanical/HVAC engineers, geothermal engineers,
geologists, hydrogeologists and geotechnical engineers.

» On the construction end are mechanical, electrical, civil and plumbing confractors
and weli drillers.

« Much of the materials used in consiruction derive nationally, for example the
geothermal heat pumps and casing. drilling mud, and grout used for well
construction.

P.W. Grosser Consuliing, Inc « P.W. Grosser Consulting Engineer & Hydrogeologist, PC 2
430 Johnson Avenue, Suite 7 » Bohemia, NY 11716 « Branch Locaiion - Seattle, WA
PH 631.589.6353 « FX 631.589.8708 » www.pwgrosser.com



PWGC

Stentepic Environmental Enginsering Selutions

Fwould like to make four points regarding the concept of geothermat subzones based on
geoclogic and hydrogeologic conditions in the proposed legisiation,

1. While subsurface geologic and hydrogeologic conditions are indeed a critical
controliing factor on the type(s) of geothermal system suited, they are only one of
many site-specific, project-specific, ond owner-specific considerations,

2. Geothermal heat pump systems are viable in virtudlly all geclogic conditions present
throughout the city, wherever there is sufficient open outdoor area to install enough
geothermal wells to meet the building’s heating and cooling demand.

3. Design of each geothermal system requires a site-specific study of the subsurface
geologic and hydrogeociogic conditions. We start by referencing the extensive
publicly-availabile resources developed by the U.S. Geological Survey and follow-up
with site-specific test drilling.

4. For DDC’'s Geothermal Heat Pump Manudl, we have built on the USGS data by
mapping areas of the city where the three main geotharmal system fypes--open loop,
standing column wells, closed loop~-are viable based on the mapped geologic
conditions (see illustrations on following page).

Fwould also ke to inform the Council of cutting-edge research completed by the NYC
Economic Development Corporation (EDC) and Columbia University that directly addresses
today’s topic. | was fortunate to have parficipated in this effort. Columbia graduate
students developed an energy model of electrical consumption and heating and cooling
demand for the existing structures on each block in the city. My part was to select the most
suitable type of GHP system based on geologic conditions and fo estimate the available
arecs 1o drilt and the associated thermal capacity of the ground beneath. Geothermal
viability was determined by relating the available ground thermal capacity to the buildings’
demand on that particutar block. The significant conclusions reached by Columbia follow.
The geothermal feasibility map devetoped by Columbic is also presented in a following

page.
1. The residential market for geothermal is enormous, ranging from over 75% of total
square footage in the Bronx to nearly 95% in Staten island (excluding Manhattan).

2. The commercial market ranges from over 20% in the Bronx to almost 50% in Staten
island (excluding Manhattan).

3. The outer boroughs have the larger geothermal potential due to greater open
outdoor space for drilling and lower densities.

4. Over 900,000 buildings could be feasibly served.

For these reasons, the sfudy of geothermal subzones would seem unnecessary and there
may be better uses of the resources at hand,

PW. Grosser Consulting, Inc » PW, Grosser Consutting Englneer & Mydrogedciogist, PO 3
630 Johrson Avenug, Suite 7 « Bohermnia, NY 11716 » Branch Location - Ssattte, WA
PH 631.589 6353 » FX 631.580.8705 » www D Osser.com
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Strategic Environmental Engineering Solulians

g0 into rock
- Depth in Brooklyn and
Queens is limited where
protected Lloyd Aquifer
®is

PW, Grosser Consulting, Inc » PW, Grosser Consuliing Engineer & Hydrogeoiogist, PC 4
630 Johnson Avenue, Suite 7 « Bohernia, MY 11716 + Branch Location - Seaftie. WA
PH 6315896353 « FX 631.589.8705 » www DwOIosserncom
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Strategi Environmenta! Enginsaring Solulions

Generai;zeé":Faaszb;_i;tyi of G;. oun d""Saurce

Note: dark green = "likely Feasible” and yellow is *Probably Feasible”

Columbia recommended that the city should consider the following:
1. Subsidize fraining of suppliers for GHF systems—engineers, architects and confractors
(thait is not already provided by NYSERDA)
Approve GHP training for NYC Workforce Investment Board grants.

Provided the building meets inifial feasibility screening, sponsor/subsidize more
detailed site analysis and a cost/benefit assessment.

4. Conduct feasibility studies for EDC buildings.
Ease permitting requirements by city agencies.
Analyze third-party models for applicability in NYC,

These would be my recommendations as well. You may be aware that the EDC Energy

office sponsoring the Columbia research was disbanded and | am not aware of the status of
these recommendations.

In sumimary, the market potential and feasibility of GHP systems in New York City is
tfremendous. | have experienced willingness with all of the city agencies | have declt with

PW. Grosser Consulting, he » PW. Grosser Consulting Enginesr & Hydrogeolagist, PC 5
&30 Johnson Avenue, Suite 7 » Bohernia, NY 11714 » Branch Location - Seatile, WA
PH 631.589 6383 « FX 631 5808705 » www [pwiosser.com



Strasegic Enviranmental Enginearing Solufions

over the past ten years to consider the merits and special considerations for this technology,
including DDC, DOT, DEP, EDC, DCAS, and Parks. Besides the private sector opportunities,
New York City as the largest landlord in the city has a unigue opportunity at hand. The city’s
building stock is huge. through EDC’s properties and builldings managed by the Department
of Citywide Administration. DCAS is currently implementing energy performance confracts
on some of their buildings. | understand they were to require contractors fo consider GHP
technology. | am also pleased that NYC Schootl Construction Authority and the city Board of
Education have decided 1o use the technology for the first time In their first Net Zero bullding
application at P.5, 62R in Staten Island,

| will leave the Councit with a concern and a suggestion. First, the proposed legislation
mentions @ NYCHA project in the works on East 28t Street that is schediuled o be converted
", fo geothermal heat and hot water,” This raises a red flag to me because the types of
GHP systems feasible in Manhattan must be used for both heating and cooling to balance
the thermal load on the earih.

Secondly, the city should be vigilant over distinguishing the type of geothermal technology
that is feasible in this area--that is "ground-source geothermal heat pumps.” There is much
confusion between ground-source geothermal energy and “hot rock” geothermal, which is
used in the western United States, iceland and Hawdaid, for example, but not in the eastern
United States. Ground-source geothermal is a solar derived resource and is used exclusively
for space conditioning and domestic hot water production. Whereas, hot rock geothermal
energy derives from deep within the earth and can be used directly for heating or to drive
turbines to generate electricity.

| appreciate the opportunity to submit this testimony. | will be glad o answer any guestions
you may have about this issue.

Sincerely,

John W, Rhyner, P.G., LEED AP
Senior Project Manager, P.W. Grosser Consuiting

PW. Grosser Consulting, Ine « P.W. Grosser Consulting Enginaer & Hydrogedologist, PC 6
630 Johnson Avenue, Sulte 7 » Boheralo, NY 11716 = Branch Locatlon - Secdtie, WA
PH 631.589.6363 » FX 431.560.8705 « www poQIossercom
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Geothermal National & International Initiative Inc.
Washington, DC
PO Box 145, Springfield, PA 19064

A Triple £ Solution Provider
“"The Road to 30%" - Qur Industry Goal

Energy Independence, Environmental Security and £conomic Prosperity!

Good morning, Chairman Gennaro, Council members and
invited guests. Thank you very much for the opportunity to
address you today regarding facilitating the development of
geothermal heat pump technology in New York City.

My name is Jack DiEnna and | am the Executive Director of
the Geothermal National & International Initiative (GEO-NII)
and the Marketing Chairman of the International Ground
Source Heat Pump-Assoc. (IGSHPA) and a former Director
of the Geothermal Heat Pump Consortium (GHPC). |
currently consult to the New York State Energy Research
and Development Authority (NYSERDA) and have worked
with them since 2000 in the development of GHP technology
in NY State. '

| have read the proposed legislation and | applaud your
efforts but | would suggest that this could be stronger. There
are over 100 projects in the five boroughs currently in
operation so to study geothermal subzones seems
redundant. To design a geothermal system there must be
studies done by the engineer or installer evaluating the
thermal properties of the ground that the ground lcop heat
exchanger will be installed in, so a better use of resources
would be to establish standards for the instailation of these
systems in the five boroughs. Our industry does have
accreditations, certifications and standards already in place
that we can share with you.

Sao-mi. 2007 The Read to 30%



Geothermal Heat Pumps (GHPs) use the earth’s thermal
properties, in conjunction with electricity, to provide heating
and cooling to facilities such as schools, hospitals, office
buildings and houses. It does this by using the “Energy |
Under Our Feet”, the energy we already own, to deliver
space conditioning and water heating to these facilities. This
technology offers the Triple E solutions of Energy
independence and security, Environmental stability and
Economic prosperity.

A recent study conducted by the Rockefeller Foundation and
DB Climate Change Advisors makes the point that buildings
consume approximately 40% of the world’s primary
energy and are responsible for 40% of the global carbon
emissions. They also state that “upgrading or replacing
energy consuming equipment in buildings offers an
important capital investment opportunity, with the potential
for significant economic, climate and employment benefits.”
They go on to say that an investment of this type of initiative
could yield more than $1 Trillion of energy savings over 10
years, equivalent to savings of approximately 30% of the
annual electricity spend in the US.” According to a report
from the US Department of Energy, 40% of the energy used
in buildings is for space conditioning and water heating.

The State of Maryland recently passed Senate Bill 652 which
effectively makes GHPs an accepted technology available
for Renewable Energy Credits (RECs) under the State’s
Renewable Portfolio Standard (RPS). This action recognizes
GHPs as a renewable energy source, (that does not need
the sun to shine or the wind to blow and works 24 / 7) giving
utilities credit for the thermal load avoided.

Geo-mif. 2007 The Road to 30%



| have recently done a survey of projects installed in NJ and
after reviewing the work of just two design professionals that
they have collectively designed and installed 52,000 tons of
- capacity which accounts for over square feet.

The New York City residential market comprises over 66% of
the total floor area and the institutional market accounts for
another 9.8% in the five boroughs. This points to a major
opportunity for GHPs to make a dramatic impact in these
markets.

| have discussed two of the solutions, Energy independence
& security and Environmental stability but the most important
one, | believe is Economic prosperity. The workforce for
this technology is comprised of 90% “Green” collar workers
and 10% “White” collar workers. In a recent industry survey
we found that a commercial project touches 22 job
classifications. This does not include the pipe or compressor
manufacturer.

Currently | am working with NYSERDA to bring professional
development training to NY State and create a stronger
sustainable infrastructure. | am also in discussions with
some of the PSC Commissioners who support the expansion
of GHP technology in NY State.

[ have included with this testimony a report that the GHPC
did for NYSERDA in 2003 in which we identified 106 GHP
systems installations across. the state, which accounted for a
total of 17,387 tons of heating and cooling and served over
6.6 million sq. ft. of facility space. These systems reduced
demand by 15.3 MWe and accounted for 128.3 MWt. The
report also shows fossil fuel savings, carbon reduction and
barrels of crude saved.

(Fea-nii. 2007 The Road fo 30%



In conclusion, | appreciate the opportunity to address the
council and discuss the various benefits that this technology
would afford your constituency. | would leave you with one
last thought and that is: Geothermal Technology is beyond
“GREEN’ it is “GOLD” sitting right below the ground outside
your building. Thank you.

John (Jack) P DiEnna Jr. Executive Director
Geothermal Nationai & International Initiative
idienna@geo-nii.org
610-659-4998

Geo-nii. 2007 The Road fo 30%



LUMBING

.?33:23»”&2 3__5 : TESTIMONY OF TERENCE O’'BRIEN BEFORE THE
;' ENVIRONMENTAL PROTECTION COMMITTEE OF THE
NEW YORK CITY COUNCIL ON JUNE 11, 2012 ON INT.
No. 694

Good Afternoon: My name is Terence O'Brien; Deputy
Director of the Plumbing Foundation of the City of New
York, Inc. which is a clearinghouse and educational forum
for the entire plumbing industry. The Plumbing
Foundation is a nonprofit association of licensed
contracting firms, engineering associations,
manufacturers, and suppliers whose mission is to ensure
the public health through the enactment and enforcement
of safe plumbing codes. I am here today to testify in
support of Intro. No. 694 which will establish a study on
the benefits of using geothermal technologies. Hopefully
this study will foster the use of geothermal energy for
heating, cooling, and hot water in many buildings-in NYC

thereby making the City more “Green.”

Since its establishment in 1986 the Plumbing

Foundation has worked diligently to ensure that the



plumbing industry has as little a “carbon footprint” on New
York City as possible. The plumbing industry has
historically utilized environmentally friendly materials and
technologies. Geothermal and solar technologies for
heating, cooling, and hot water are the next waves of
innovation that will help the plumbing industry lessen the
City’s “carbon footprint”. Licensed Master Plumbers have
the training and skills to ensure that these new
technologies are installed properly while at the same time
guaranteeing safety and making the City more “green.”
Any technology that can lead to less energy usagé, and
water consumption, for heating/cooling/ or to generate hot

water is fully supported by the Foundation.



mountain ./4;'1- Com!ifioning 8’ ﬂeah'ng Corp.

AUTHORIZED M DEALERS
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COMMERCIAL AIR CONDITIONING - HEATING - VENTILATION - ELECTRICAL WORK

735 SOUTH BROADWAY
HICKSVILLE, N.Y. 11801

516-935-0149
Fax 516-932-9677

Good afternoon I am James McKeon owner of Mountain air conditioning & heating corp.
started the company in 1980 after graduating from Farmingdale's HVAC collage program in
1977and working in the field for four years some of my experience is as follows

+ Rooftop package unit replacement and new installation 1-1/2 to 100 ton

+ Chilled water systems service and replacement

+ Small ammonia systems (certified by Robur Corporation Servel Gas A/C)

+ Geothermal Heating and Air Conditioning (certified by International Ground Source Heat
Pump Association)
Water tower service and replacement to 500 tons
Gas fired heating (certified by nat-grid)
Critical timing jobs (replaced the A/C systems that cool the GSO and ESO main Control
rooms at KEYSPAN)

* * o

ELECTRICAL

+ Building management control systems
+ General electrical wiring (T.O.B. Master Electrical License No. 00886)
Generator installations Gas and Oil fired (Installed a 400 KW generator for Cedarbrook
CC) .
+ UPS installations ( Installed 300 KVA UPS system at ADP corp.)
Primary and secondary feeder installation

REFRIGERATION
General refrigeration service and installation (EPA approved universal)
Ice machine service and installation
Walk in boxes installed and serviced
Ice skating rinks installed and serviced (Installed the first Ice Rink in Saudi Arabia)
In 1994 I was asked to design build the replacement of the HVAC systems in the nat-grid
office building in brentwood this was my first exposure to Geo-thermal systems, I studied
the systems and design criteria and was able to install the 180 tons for the building. This job
was published in the trade publication THE NEWS 5/15/95 Later years I installed Geo-
thermal equipment in the Hewlett office building of nat-grid and the Riverhead office
building of nat-grid. I designed and oversaw the installation of 30 tons of geothermal
equipment for a residence on 86™ street in Manhattan using a standing Coulomb well that
saves the home owner thousands of dollars on the project by eliminating the need for a
rooftop water tower and boiler in the basement as well as allowing the roof to be used as a
garden and freeing up the space that would be required to run the chimney up the six floors
to the roof. I have been the project manager for other geothermal jobs on the island using
the builders contractors when requested.

*

* 4+ ¢ ¢ o
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Testimony presented to the New York City Council
Committee on Environmental Protection

Oversight: The Potential of Geothermal Energy Use in New York City
and
Int. 694, A Local Law to amend the New York city charter,
in relation to facilitating the development of geothermal energy.

June 11, 2012

On behalf of the New York Chapter of the American Institute of Architects and its nearly 5,000
architect and affiliate members based in Manhattan it is our distinct pleasure to offer testimony
on this important issue. We support the goals of Intro 694 which if enacted would require a study
to identify the most suitable subzones in the city for the use of geothermal energy for building
heating, cooling and electricity generation and the identification and tracking of public and
private projects which are utilizing or expect to utilize geothermal energy. For almost nine years
we have operated the Center for Architecture at 536 LaGuardia Place in Greenwich Village with
geothermal ground source wells providing all of the energy for cooling of our 15,000 square foot
space,

When AIA New York created the Center for Architecture in 2003, green issues were at the
forefront of our design. As a client the American Institute of Architects decided that a
geothermal system was worth the initial investment - mostly the cost of well-drilling in
Manhattan schist. The system was designed by Michelle Norris, P.E. of Norfast Engineering
working with Andrew Berman Architect. Each of our two wells took a week to dig, as a drill
descended 1,260 feet through the sidewalk, gravel, soil and bedrock - deeper than the Empire
State Building is tall. The drilling, a relatively noisy activity, took place only in the afternoons to
mitigate intrusive acoustical annoyance in a community of late nights and later mornings. Set-up
and moving of the drilling rig in the street and hay bales for water containment took an
additional week. One lane of traffic remained open, and the sidewalk, protected by safety
barricades, also stayed open for passage throughout the drilling period.

The Center's geothermal system has two wells that provide an energy-saving boost for the heat-
exchange method in both cooling and heating modes. Heat pumps use the 53 degree Fahrenheit
or 12 degree Celsius geothermal environment as a reservoir from which heat is extracted in
winter and into which heat is transferred in the summer - far more efficient than a conventional
air-exchange system in which heat pumps extract heat from freezing air in the winter and transfer
heat into warm air in summer. Water in the wells circulates back to ground level. During system
operation, water moves cyclically through a 2520-foot path, transferring heat from the heat
pumps to the bedrock surrounding the well along the way. Here it regulates the temperature of
the air in the meeting rooms, galleries and offices of the Center for Architecture.

This is one of the first geothermal installations in New York City. Since the start-up of the
system, the Center has proudly displayed our mechanical systems to all who want to see. We
have saved money and done a small part to save the environment, keeping our space comfortable
year round.

536 LaGuardia Place
New York, NY 10012
212 683 0023
info@aiany.org
www.aiany.org



To put the cost into perspective, the Center for Architecture at 15,000 GSF construction and fit
out cost $3 million. The Geothermal System cost $100,000 which was largely offset by a grant
from the New York State Energy Research Development Association (NYSERDA).

There are several reasons why this system became the choice for the Center for Architecture:

o It consumes over 30% less energy than a conventional air-cooled condenser-type air
conditioning system;

¢ It did not require any exterior equipment such as large heat transfer grilles on the fagcade
of the building;

o It did not require adding a cooling tower to the roof of a fully-occupied building with
seven floors of live-work lofts above the ground floor;

o [t was installed as new technology in the retrofit of the existing building;

e Because the system is entirely internal, it has no noise impact on the street or on adjacent
buildings; and

o It was estimated that, given the projected costs of heating and cooling the Center for
Architecture by conventional means, the geothermal system would pay for itself in less
than three years.

In conclusion we offer our continued support and professional expertise with efforts to allow for
the expanded use of geothermal energy in New York City, and commend the New York City
Council for putting forth this legislation and for holding this oversight hearing. We invite
members of the Committee on Environmental Protection to the Center for Architecture in the
coming months to experience the geothermal energy system first-hand.

Respectfully submitted,
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Center for Architecture |

EXPLANATION OF THE GEOTHERMAL SYSTEM

The Center for Architecture employs geothermal heat exchange for heating
and cooling. This is an energy efficient technology.

How does Geothermal work?

Geothermal heat exchange s based on the fact that the ground temperature in New -
York stays at 52 to 55 degrees Fahrenheit year round. Two 1260 foot deep wells have
been drilled at the Center into the Earth. These wells naturally fill with ground water,
The groundwater is pumped out of the bottom of the well and circulated through a heat
plate which is located In a mechanical room. The heat plate connects to heat pumps,
which contain compressors. The heat pump is able to reject heat in the summer and
accept heat in the winter. Alir is blown over water that is cooled or heated via the heat
pumps and distributed through the Center in ductwork. ‘

The water that has been extracted from the bottom of the well is returned to the top of
the well. The 6inch diameter well is called the standing column, and Is a closed loop.
At no time is the water from the earth mixed with any other water or materials; it is
simply pumped out of the well, passed through the piping of the heat plate and returned
to the well.

There are a number of reason why this system was selected for the Center for
Architecture including: the system consumes significantly less energy than a
conventional condenser type air conditioning system, the system does not require large
heat transfer grilles in the fagade of the building, and this system was able to be
installed as a new technology in a retrofit of an existing building.

This is the first geothermal heat exchange system used for a public space in New York
City. NYSERDA has given the Center for Architecture a grant helping to offset the cost
of the initlal system installation. The geothermal heat exchange system is part of the
Center for Architecture's employment of sustainable design principles, technologies and
materials.
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HIGH PERFORMANCE SYSTEMS

GEOTHERMAL AT
THE CENTER FOR
ARCHITECTURE

Rick Bell, FAIA,

AlA, New York Chapter

loyce Lee, AlA

NYC Office of Management and Budget

If architecture is to be grounded in the earth, the Center
for Architecture has achieved just that by going 1,240
feet into the bedrock of Manhattan. Spurred by a grant
from the New York State Energy Research and
Development Authority (NTSERDA), Architect Andrew
Berman, AlA and Engineer Michelie Moris, PE have
designed an energy efficient heat pump system that has
few, if any. counterparts in the region in a publicy acces-
sible building,

The Center for Architecture, the new home of the
Arnerican Institute of Architects {AlA) New York
Chapter and the MNew York Foundation for
Architecture, is located in the beart of Greenwich
Village in New York City. The 536 LaGuardia Place
tocation had been chosen because of the demographics
of movement by architecture and design firms towards
Lower Manhattan, as well as the AlA’s desire to have

a storefront presence, The Center's mission of civic
engagerment is exemplified by Chapter events involving
the public sector, collaboration with a wide variety of
other professional organizations and not-forproiit groups
and a range of exhibitions pertaining to the public realm,

Daylight penetrates deep into the ground floor “public
resource center” lobby, the “coramon room’™ kbrary and

THE COSTS AND BENEFITS OF HIGH PERFORMARNCE BUILDINGS

two subterranean levels containing galleries and a lecture
hall. Transparency and accessibility are recurrent themes,
The design is the antithesis of an | 8th century gentle: .
man's cubhause or its later day equivalent. The glazed.
storefront facade strives to engage evaryone, from
students and community residents living nearby to the
overseas cuiture seeker who studies the New York City
subway map to find the Center just south of Washington
Sauare Park.

Why Geothermal?

From the context of design, why celebrate a geothermal
systern when most of it is hidden underground? The
answer is deceptively simple: its design appeal stems .
from the system serving a much needed cooling and-
heating function without the usual dutter of mechanical:
equipment and the predictable noise of the fans at the
rocftop. This design freedom can be particlarly valuable.
in urbran buildings with restricted roofop accessand in,
the renovation of historicaly significant structures where: "1
the roofscape cannot be alterad.

Using the fatent heat storage capacity in the earth isan . ..~
effective way 10 reduce the urban heat istand effect, The
geothermat systems efiminate the need for rooftop cook
ing towers which refeases heat into the atmosphere. It/

is also good news 1o local botanists when the constant
evaporative effect from the cooling towers is absent,
thus allowing better survival apportunities for plant:
species nearby the building. :

An article by Peter Hall in the May 2004 issuz of
Metropolis magazine described the geothermal syst
at the new Center for Architecture, Hall's description,
"a network of white plastic pipes gurgles and glzzles
around a heat pump like the arteries of a newly 2
planted heart” hints at the organic importance of th



geothermal system 1o the new spate. When the AIA
“decided to move from its uptown aerie at the New
York Design Center at 200 Lexington Averue, green
fssues were at the forefront of site analysis, program
development and architect selection.

" The location purchased by the AlA, across from Neil
Estern's statue of Fiorello LaGuardia, presented significant
challenges. A storefront with a 5,000 square foot floor
plate came with baserment and cellar levels of equivalent
area. These dark and damp spaces were barely usable
for storage. An east-facing storefront allowed light to
penetrate into the former poster shop interrupted by
colurng and randomly placed interior partitions, But
the possibifities seerned unlimited. An open two-stage
design competition was organized with a program brief
that stressed creative environmental solutions. The eight
green Criteria in the program included the requirement
10 “embrace design features that combine environmen-
tal and educational value!" The competition winning firm,
Andrew Berman Architect, went beyond the program
reqquiremnents 1o open up the three levels of space to
natural fight, enhancing visibility and transparency of AlA
operations and Center activities.

The design entails rernoving almost 2000 square feet of
concrete slab to ¢reate double and triple-height lecture
and gaflery spaces, resulting in 12,000 net square feet
with a permissible occupancy approaching 500 people.
The AIA as client, along with their architects and engj-
nears, considered early-on the use of geothermal heat
exchange lor both heating and cooling, There are several
reasons why this became the choice for the Center for
Architecture:

* It consumes over 30% less energy than a conven-
tional condensertype air conditioning system

« It does not require large heat transfer grilles on the
facade of the building

« It preserves alf the valuable window openings and
daylighting opportunities on the ground floor

+ 1t could be installed as new technology in the retro-
fit of an existing building

+ it did not require adding a cooling tower to the
roof of an occupied bulding with seven floors of
ive-work lofts above the ground floor

Tre 65-10n system designed by Michelle Noris, PE of
Morfast Consulting Group, with advice from William
Bobenhausen, FAIA (then of Steven Winters Associates,
now president of Sustainable Design Collsborative, LLC)
i the first geothermal heat exchange installation used
for a public space in New York City. The closed-loop
system has standing column wedls, which extract cool
water from the bottom of the well and replace the
heated water at the top. The heat axchanger has two
fluid loops: the ground water loop and the secondary
ioop. The heat exchanger functions to isolate the ground

THE COSTS AND BENEFITS OF HIGH PERFORMANCE BUILDINGS

HIGH PERFORMANCE SYSTEMS

water from the heat pumps and piping, preventing
potential sediment problems in the heat pump coils.
The Center has several other features to erhance energy
efficiency. The heat pumps are zoned by use, so only
occupied spaces are heated and cooled accordingly.
The fresh air supply fan and the secondary water pumps
are both on varfatile frequency drivas. Such modular
efficiency is particularly well suited to a building with
daily schedules and occupancy as varied as the Center,

The grant from NYSERDA significantly offset the $100.000
cost of the driling of the two wells, each 1,260 feet deep.
With proper permitting from the City's Department of
Transportation and Department of Environmental
Protection, the well drilling tock place over a three-week
period in the summer of 2003, shortly bafore the Center
for Architecture opened to the public on Octeber 7th,

Each well took a week 1o dril, with the refatively notsy
activity taking place only in the afternoons to mitigate
intrusive acoustical annoyance in a Village community of
late nights and later mornings. Set-up and moving of the
drilling rig in the street and hay bales for water contain-
ment took an additional week, One lane of traffic
rermained open, and the sidewalk in front of the Center,
protected by safety barricades, also stayed epen for
passage throughout the drilling period.

Other Examples

Buildings can become pedagogic tools for their inhabi-
tants and visitors. For example, in Boston, where the
mayor has recently convened a green building task forge,
Richardson's Trinity Church is being renovated by Goody
Clancy Architects, who have incorporated wells dug deep
under Copley Square. Mechanical equiprment could
clearly not have been added to the top of this fandrmark
structure visible on all sides from the public square,

In the New ork region, geothermal systerms are found
in a variety of buildings, including the Bard College
Performance Arts Center by Frank Gehry and the
1400 Fifth Avenue aflordabie housing project developed
in Harlem by Fuall Spectrum, The Front Street residen-
tial project by Cook + Fox Architects brings geothermal
to market rate housing in Lower Manhattan's South
Street Seaport historic district. The new Queens
Botanical Gardens administration building by BKSK
Architects will break ground this vear with the latest
geothermal instaliation.

Orther projects on the drawing board include Kensington
Library and Weeksville historic house fram the high
performance buildings portfolio at the New York City
Department of Design and Construction. More
recently, the system is also being considered at Fort
Tryon Park by the New York City Parks Departrment
because of the potentlal microclimate improvement for
flora and fauna nearby.
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Technology of the Future?
The fact that geothermal systems are starting to be used
more widely in New York City and the region is remark-
able. Even more remarkable i that this relatively simple
technology is seen as futuristic. The City, alang with
MYSERDA, was farsighted enough to have given capital
suppert to the creation of the Center The advice and
consultations from the NewYork City Economic
Development Corporation, the Department of Buildings
and the Department of Cultural Affairs were invaluable,
Visitors to the Center for Architecture who witness the
quiet pipes at work and feel the cool air wafting frealy
+ inside on a hot summer day can only say that they have
seen the future, and the future is here,

Rick Bell 5 executive director of the New York Chapter of the
American Institute of Architects, AL the AIA, Rick has worked to
raise the profile of the architectural community on public policy
fssues, including accessibility, preservotion, quality based sefec-
tion, and sustainable design. He previously wos chief orchitect
and Assistant Commissioner of the NYC Depariment of Desipn
& Construction, where he had responsibility for design excellence
and helped create the City's High Perforrrance Bullding Guidalings,

Joyce 5. Lee serves as Chief Architect at the New York City
Office of Management and Budget and is o former board
member of the AlA New York Chapter, in 2002, she was chair
of the National AIA Cornmittee on the Environment, end most
recently received the AMA NYS President’s Award for Professional
Contribution.
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Mew York City Council

Committee on Environmental Protection - Public Hearing

Int. No. 894 — In Relation to facilitating the development of geothermal energy, The Potential of
Geothermal energy Use in New York City

Good morning Chairman Gennaro and distinguished members of the City Council. Tt is
truly an honor and pleasure to be here this afternoon to offer support for your efforts to
explore measures that will facilitate and increase the use of geothermal energy sources in

New York City.

['am Paui Bony, and I have over 25 years of experience focused on energy efficiency,
renewable energy and electric utility peak demand management. | am the Market
Development Director for ClimateMaster, an Oklahoma based manufacturer of geothermal

heat pumps with over 1,000 dealers and distributors across the U.S.

Based on my experience, this pending legislation will provide many benefits to the citizens

of New York City.

This legislation will save energy. Buildings use nearly 40% of all U.S. primary energy
with heating, cooling, and water heating accounting for nearly one half of this use.

Geothermal heat pumps can reduce this energy consumption by up to 50%.

This legislation will save consumers money. Families and businesses can benefit greatly
from energy efficiency upgrades including geothermal heat pumps that provide energy bill
reductions. With the high cost of heating fuels and electricity in New York City, ground
source heat pumps, combined with building efficiency upgrades, should easily allow

families and businesses to reduce their annual energy use by 50% or more.



This legisiation will create jobs. The mstallation of efficient ground source heat pumps
will generate employment for local labor. The installation of the geothermal equipment and
ground loops has to be done locally. It is impossible to import a ground loop from off
shore. Based on my experience as a geothermal contractor, a business installing 50 to 70
residential geothermal heat pump systems annually will employ 7 full time people in good
paying jobs. This does not inciude employment by other sub-contractors needed to provide
related services including energy audits, drilling ground loops, electrical work, carpentry,
and weatherization upgrades. With over 3 million housing units, the replacement of fossil
fuel heating systems with ground source technology will be able to generate construction

emplovment in New York City for many vears.

This legislation will reduce the city’s carbon foot print and summer peak electric
demand. Geothermal heat pumps provide significant peak load reduction and improved
clectric system load factor. This allows the electric utility to provide energy efficiency to
their rate payers and reduce the need for expensive new generation, without pufting pressure
on electric rates. These energy savings also provide approximately 10 metric tons of annual

carbon savings per home per vear.

In conclusion, ClimateMaster is very supportive of this legislation. I am convinced that it
will provide great benefits to the millions of citizens of New York City and serve as a

leadership example to city governments across the U.S.

Thank you for giving me the opportunity to share my comments with you this afternoon. 1
will close my testimony with a short presentation on ground source heat pumps and look

forward to answering any questions vou may have.
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O Crention of New, local “Green-Tech™ In(fu‘:n-v
# Nationnd Leadership Position i GHI Instalbtions
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Significantly Reduce Cirbon Foeiprint '

= Roduce Peak Léﬂdsi on Electricity Genersiory

= Consesve Notural Gas and Fuel O

& Ra:'duce Businesses’ and iImnmmmr 5§ L“ﬁiim (mis =
*Stimul.ite The memm\f

Impmud Adr ()u,més {roduee combustion ensfss uris)

MW“M*”*WM%“%’%W

EDtip:/iresidential. i;hx%‘li%i{:n‘lil‘;iar {:m"n
AW, g.uo-«:xcimxsg?{, g
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ClimateMaster Savings Calculator

Your home profile

City ! Providance

New York

HomeType

Existing

Conditioned Spacelsg FTY

1800

Insulatien and Air Leakage

Average

HVALC Equipmant Age

>15 years old

HVAL Equipiment Efficiancy

Standard

Heating Typs

Fuel Oi

Whaiter Haating Type

Electtic

Energy Efiency Improvements

CGesthernal Heating and Cooling System

with Hot Water Generator

insulation and Air Leakage Lovel Upgrade Good
Appllance Type Upgrade Mone
Lighling Tvee Upgrade Hone
Utitity Rates for New York
Winter Summer Unit of Meastrs

Eloctricity 0.6 0.8 kW

Hatural Gas 1.48 1.79 Therm

Proparia 3.28 3.19 Gallon

Fust Oil #,08 3.88 Gallon

http://residential.chmatemaster.com/sveale/scOT php?prine=1

6/8/2012



ClimateMaster Savings Calculator

Design Data
Winter Su.mmar Unit of ideasure
Outdoor Design Ternp 15 I[ g2 Deg F
Heating Degras Uays 4,880 Dag F
Earth Temp 54 Deg F
Current Bullding Load 39,800 28,000 Biushr
Upgrade Building Load 27,400 26,400 Bithr
Hot Water 84 Galiday
Heating Type 80% - Natural Braft
Cooling Type & SEER
s ;ﬂ [ Enp) @g yote
Total Heatitig Cooling  HoiWater  Appliance  Lighting
Existing Home frpc 33,188 RO 31,122 51011 $422
Geothermas Syslem $5,082 FF4E 2002 ol 1,611 3422
Geothermal System and Salected Upgrades $2874 518 £157 4768 1,011 423

Ezisting Home

# Geothermal
{51% savings)

Geothermal and Upgrades
(55% savings}

$E000 -

FO0C

FHCE

FEODE

G0

3000 5

FEOQU

FTG

104

Headiri

http://residential climatemaster.com/sveale/scO1 php?print=1

Page 2 of 3

6/8/2012



LhimateMaster savings Lakculator Page 3 of 2

s e e ST W%’%%W’“J AR 5
W . - . ArnpaiEeerav CAncumphor i ilion 08 -

Ttk Hauting Cooling  Hot Water  Applkance  Lighting
Existing Home 154 108 H 2t 19 8
Gaothermat System £0 1¥ 4 1% 19 8
Gezothermal System and Sslected Upgrades 5 T 3 14 R g
Existing Home Geothermal Geothermal and Upgradas

i Bavings Healing [ Couotling B Hot Walsr Applianes L Lighting

notnrir el maeiat

Heantizng Cooling  HotWater  Appllance  Lighting
- . - ;

Existing Home 15

% i 3 3
Gaothermnnd System 53 2 I} 2 3 {
Geothermal System and Selected Upgindes & 2 a 2 3 i
Geotherma

Sysiem
and Selscted
Upgrdes

Qe car errels
4 metric tars

Ao driven
12008 irdtes
aewally thad
usts 25 ming
wridts sfanut 4
i o of
cortudi ey yegr

Geathermia
System

Existing Home

hitp://residential. climatemaster.com/sveale/scO1 php?print=1 6/8/2012
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TN
THE CITY OF NEW YORK

Appearance Card /)/\o{/
-I intend to appear atgyeak on Int. No. M Res. No.

in favor [J in opposition

Date: / ( { / / 7
v Ll Bl

Address: 726 Z/Q GC/G/O/{C; /0/ /\JYC
I represent: AM'ff(Ca'/l J/K{'/ {'y{‘(’ C/A/CL[{{(?(_S\

Address: é?é C& \(/C’\/C/ jO /]./VC

"THE COUNCIL |
. THE-CITY,OF NEW YORK,. S

- S A ppearance Card:
- I intend to. appear arMaak on Int. No.: @ ?C/ Res. No:
; Je T in favor [ in opposition
Date: G:/f/ /

o / (PLEASE anr)
 Neme: S CHENCE D Snze

Address:.

Nt R

- Address: VC/ L}@’% /d:’t §7Z Ny /\/'7 /(’Ca{ “

—THE COUNCIL
THE CITY OF NEW YORK

Appearance Card -

- . Res. No..

.~ ..Lintend: to appear_and.speak on:Int. No.:
e [ in favor  [J -in opposition:.

Date: m// / / } 2 |
(PLEASE PRINT) '

'N.m., ’(/‘ L /MM&A\ (0 uuwl
 Addvoss /A W 7 09" G-

‘- lrepresent fA C(Q(/(/ ”\]9 7;?‘ |
- Addrems’ /féo 29" XHU”/" A

" Please coinplete this card and return to the Sergeant-at-Arms. . . ‘ -




= b e e e T e

THE CITY OF NEW YORK

Appearance Card

I intend to appear and speak onInt. No. _~ Res. No.
] in favor [ in opposition

Date:

{PLEASE PRINT)
Nlme Q’CK (Bos/ 7 r”
Address: 0[[ Attoma Cr ‘7‘/1 @/(

I represent: MIATER Feu l n A e
o
Address: 7047 Afwe , T n/

_’ Please complete this card and return to the Sergeant-at-Arma ‘

e COUNCIL e,
THE CITY OF NEW YORK

Appearance Card

I intend to appear and speak on Int. No. _4 77 _ Res. No.
A in favor [J in opposition

Date: L 3o
(PLEASE PRINT)
Name: _—Jopo P b S oA Y

Address: 517 P)w[wu:b Cayrt Qe A Mﬂ’jﬁ"%

I represent: _QQM@J/;M/ 2 Zlinenon G2 Ty o 7T
Address:. ' Faures 47 Aot
; ress ) 4 y s

". ~* Please complete this card and return to the Sergeant-c-Arms ‘




e T A SRR - . 1 -5‘1':-«

T Cotea——=
THE CITY OF NEW YORK

Appearance Card

. Iintend to appear and -speak-on-Int. No. ﬁL Res. No.. - ..
: q infavor . [ in opposmon

Date: é"’//*jz
N A Nerri

. Address: ng ‘J_ijﬂ?um ﬁv’ahue

I represent: Qb‘j 6? ‘§§€V’C;-m§u I+xﬁﬁ
‘Address: /30 Jﬂﬁmfw ﬁl}a goﬁh’/ m. Aj y

.. Please complete thu card and return to. :he S‘ergeam-at Arms . . ‘

“THE COUNCIL
THE CITY OF NEW YORK

A ppearance Card |

I intend to appear and si)eak on.Int. No.: /- - Res. No.
: Qiin favor [ in opposition

Date: 6 S a

p (PLEASE PRINT)
. Name:. c// M (/ |
. Address: _@_64”5 Gt ,Qc(’ (Proarae (B

Irepresent f//aﬁc'f(" mgS?‘eﬁ _ : L
Address: '- 7.300 < v "/ C/H ..S/ d/f[()/hf-. (/ 7;/:(://

" i Please complete this'card and return to the Sergeant-at-Arms .- ‘




