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Overview

This report has been written for the Sheridan Hollow Alliance for Renewable Energy (SHARE), a coalition
of individuals, experts, organizations, and environmental justice advocates committed to decarbonizing New
York’s center of government, the Empire State Plaza.

For over a century, the state has relied on the combustion of fossil fuels or garbage within Sheridan Hollow,
a community of color, to heat and now cool government buildings in Albany. In 2019, SHARE successfully
convinced the New York Power Authority (NYPA) to abandon plans for installing combustion turbines in
Sheridan Hollow that would have shackled the Capitol complex to fossil fuels long into the future. Although
modest steps have been taken since then to reduce energy loads and the amount of gas burned at the Sheridan
Avenue Steam Plant (SASP), more needs to be done.

Our report outlines feasible renewable energy strategies that can be implemented locally to heat and cool the
Empire State Plaza and thereby eliminate the need for fossil fuel combustion at the SASP. This includes a
discussion of proven geothermal technologies and thermal load sharing techniques. We also provide real-
world examples of large-scale renewable heating and cooling projects that have been built elsewhere,
including other states that have converted their capitols to modern geothermal technology. While this report
does not advocate for any one design, it demonstrates the broad diversity of heat exchange technologies that
are available and what can be achieved through innovation. Renewable heating and cooling solutions should
be combined with building efficiency measures to limit thermal loss, and will likely require infrastructure
improvements on- and off-site to support greater electric loads. Greening the larger electrical network to
which the Empire State Plaza is connected is beyond the scope of this report.
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l. Introduction

A History of Environmental Injustice

Sheridan Hollow is a low-income community of color
located in a geographic hollow of downtown Albany,
approximately one-half mile from the Empire State Plaza.
Since 1911, the community has been exposed to
combustion emissions from a steam plant located on
Sheridan Avenue, originally built to heat the state Capitol
with high-pressure steam delivered through a tunnel
underground. Burning coal, oil, and now natural gas, the
combustion system has been expanded over time not only
to supply heat for the entire Plaza complex, but also to
create cold air with steam-driven chillers. Most of the
system is over 50 years old. Because the facility relies on
super-heated steam for space heating and for cooling, the
plant burns gas throughout the year.

Sheridan Avenue Steam Plant

In 1981, a garbage incineration plant known as ANSWERS? was built next door to supplement steam
production for the Plaza. Despite numerous reports of health problems within the surrounding community,
ANSWERS continued to operate until 1994 when black soot from the facility fell on the snow-covered lawn
of the Governor's mansion, causing the Governor to shutter the plant. Today, several current and former
residents of Sheridan Hollow attribute high rates of cancer in the neighborhood to the exposure of family
members to pollution from the facility. While ANSWERS has been shuttered for 30 years, the community
still suffers from the burning of fossil fuels to create steam for the Plaza. Ending environmental injustice
requires eliminating this source of pollution.

New York Accused of Racism on Incinerator Site:
Blacks were told the plant posed no hazard. Blackened snow

at governor's mansion brought action.
i{ March 06, 1994 | NEKESA MUMBI MOODY | ASSOCIATED PRESS

ALBANY, N.Y. — Eor the last 12 vears, officials have assured residents of a predominantly black
1 neighborhood in Albany's inner city that a trash-burning incinerator was no health threat

1 But less than three weeks afier the incinerator's emissions blackened the snow at the nearby governor's

| mansion, the incinerator was shut down.

For Emily Grisom and others, the garbage-burning incinerator had been a longstanding irritant and an example
of environmental racism.

Grisom has lived on the same block as the state-owned incinerator since it began buming trash in 1981. In the
summer, she has had to close her windows because of the stench of burning garbage. And. on certain days at
certain times, she said she and her neighbors suffered from stuffed-up noses.

Grisom said she knows at least 10 neighborhood children who suffer from asthma, and she links their problems
to the incinerator.

" ... (But) no one's looking at that." she said. "They have not bothered, because this area is 99% black. They
have never bothered. If it was in a white community, five or 10 kids. they would say. 'That's outrageous.' "

ANSWERS Refuse Derived Fuel (RDF) Building

1 ANSWERS is an acronym for Albany New York Solid Waste Energy Recovery System.



Rejection of NYPA Fossil Fuel Microgrid

SHARE was formed in 2017 in response to a proposal
by the New York Power Authority (NYPA) to install
two large 8 MW gas-fired turbines in the former
ANSWERS building in Sheridan Hollow to produce
electricity and supplemental heat for the state Capitol
and Empire State Plaza complex. The proposed turbines
would have operated continuously and increased the
amount of fossil fuel combustion from state facilities in
Sheridan Hollow by nearly 50%. Moreover, NYPA’s
plan would have shackled government operations in
Albany to fossil fuels and perpetuated environmental '
injustice within the community long into the future. Empire State Plaza

Unwilling to accept this outcome, SHARE met with state agencies, energy experts, legislators, and
community leaders to explore what could be done instead. SHARE’s Science Committee also produced a
technical report in July 2019 titled Meeting Energy Needs of the Empire State Plaza Without Fossil Fuels
that exposed serious errors in NYPA’s analysis and recommended alternatives.?

As the result of SHARE advocacy, the legislature halted NYPA’s original proposal and reallocated funding
for improvements that could reduce the Empire State Plaza’s carbon footprint and pollution in Sheridan
Hollow. Instead of installing turbines that would have increased fossil fuel combustion in the community,
NYPA replaced one of five 4500-ton steam-driven chillers at the Plaza with a 6000-ton electric chiller, and
reconfigured data center operations to be cooled by a smaller dedicated electric chiller system. Giving
cooling load priority to the new equipment, NYPA predicted that this would reduce the need for gas
combustion at the steam plant by 18%. New emergency generators were also installed with improved
pollution control. By replacing older lighting throughout the Plaza complex with efficient LED fixtures,
NYPA was able to compensate for the electricity demand associated with electric chillers. The Office of
General Services (OGS) also announced it will offset 50% of the Plaza’s average annual electricity with solar
panels installed on land it owns in Oneida County.

Efforts made so far to reduce the Empire State Plaza’s carbon footprint are commendable. However, more
needs to happen. The ongoing combustion of fossil fuels in Sheridan Hollow to provide comfortable office
space for the Governor and legislature flies in the face of climate and justice goals of the state. On the other
hand, by decarbonizing the Plaza and eliminating the need for a giant fossil-fueled steam plant on Sheridan
Avenue, New York leaders can demonstrate that they are sincere about making statewide deep
decarbonization a reality.

The following is a discussion are technologies that, if implemented, would directly reduce fossil fuel
combustion in Sheridan Hollow.

2 Meeting Energy Needs of the Empire State Plaza Without Fossil Fuels, SHARE Science Committee, July 2019.
https://sharealbany.org/wp-content/uploads/2019/07/SHARE-science-report-7-11-19.pdf
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1. Renewable Heating and Cooling

By far, the greatest opportunity for applying renewable energy at the Empire State Plaza is by replacing its
outdated steam-based system of heating and cooling—one that requires fossil fuel combustion throughout the
year—with efficient state-of-the-art geothermal heat pump technology and effective thermal advantage load
sharing. This would not only dramatically reduce the Plaza's carbon footprint, but also eliminate—once and
for all—a major source of pollution from a community which has suffered with combustion emissions to
serve government buildings in Albany for more than a century.

Triple Digit Gains in Efficiency

The fundamental advantage of a heat pump is that it moves, rather than creates thermal energy. Instead of
burning fossil fuels to produce warmth, a heat pump collects existing heat from the environment—either the
ground, water, or air—and transfers it into a building. Conversely, for cooling, a heat pump transfers thermal
energy within a building to the outside environment which functions as a heat sink.

Like a refrigerator, a heat pump uses electricity, which operates
a compressor, and Carnot-cycle thermodynamics to maximize
thermal energy delivered per volume. However, since heat is
transferred rather than created, efficiencies exceed 100%. In
fact, a well-designed ground- or water-source geothermal
system typically achieves a Coefficient of Performance (COP)
between 3 and 5, corresponding to heating efficiencies of 300%
to 500%. This means that three to five times as many BTUs of
beneficial thermal energy is provided compared to the amount
of electricity required to run the system.

HeatPump _

Ground-Source Geothermal

Several techniques exist for thermal exchange with the outside environment. A common method involves
drilling vertical geothermal bore-holes that allow for the transfer or thermal energy to and from the earth
through the circulation of a fluid in a closed-loop. Each well is typically a few hundred feet deep and,
depending on the geologic formation, may also provide thermal storage. (Another technique involves
installing a horizontal loop field within an excavated area, though this typically requires more land.)

Vertical closed loop system
(NYSERDA)

Heating mode Cooling mode



large-scale district projects in which buildings are linked
together—one of the largest being Ball State University in
Muncie, Indiana. Examples of district projects in New York
State that employ ground-source technology include Skidmore
College in Saratoga Springs and Cornell University on Roosevelt
Island in New York City.

‘uv-»‘

Ground-source geothermal at Skldmore College

Aside from greater efficiency, an advantage of ground-
source geothermal heat pump technology over air-source
heat pumps is that all outdoor infrastructure is below the
surface. This makes it invisible and highly resilient. Wells
can be located within open greenspace areas and
courtyards, under sidewalks, and beneath parking lots
without interfering with aesthetics or creating any
permanent surface impact. They can potentially even be
drilled directly below buildings.

A concern previously raised by NYPA is that construction
R % ) impacts associated with drilling geothermal wells might be
Roosevelt Island Cornell Tech campus too "disruptive" at the capital. However, such technology

showing public open space where has been successfully deployed throughout the world,
geothermal wells are located including within urban environments far more challenging

that Albany.

For example, the 1 Java Street project is a mixed-use high-rise development with
834 apartment units currently under construction on less than 3 acres in
Brooklyn.? Utilizing 320 boreholes, each 500 ft deep, the project will be the
largest residential project in the state to use geothermal heat pump technology
when completed in 2026. ¥

This follows on the heels of Brooklyn’s 471,000
square ft Coney Island beachside complex at 1515
Surf Avenue. Employing 150 geothermal
boreholes as well as wastewater energy transfer,
the two-tower 463-unit project was recently

completed with the expertise of Egg Geo.* : J..
1 Java Street Coney Island construction

3 https://www.canarymedia.com/articles/geothermal/why-this-nyc-apartment-complex-will-use-a-giant-underground-heat-
pump ; https://www.lendlease.com/us/projects/1-java-street/

4 https://www.enr.com/articles/54782-towers-rise-atop-largest-nyc-geothermal-energy-system ;
https://www.habitatmag.com/Publication-Content/Green-ldeas/2023/2023-May/City-s-First-Multi-Family-Geothermal-
Building-Rises-on-Coney-Island
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Perhaps the most striking example of geothermal technology in New York
City is Saint Patrick’s Cathedral on 5" Avenue and 51% Street in Manhattan.
In 2017, the historic church building replaced its system of steam heating and
1960's era air-conditioning with a modern geothermal system, drilling vertical
wells that are over 2000 feet deep. Saint Patrick's Cathedral is comparable in
size to the New York state capitol building.

Construction is a regular part of city life.
Moreover, with respect to "disruption,” it
should be apparent that the existential threat of
disruptive climate change resulting from the
continued consumption of fossil fuels is of far
greater consequence.

Significantly, Oklahoma has been operating its state
capitol, a 400,000 sq ft building with six floors, with
geothermal technology for almost 30 years. The closed-
loop system uses 370 geothermal bore holes and
replaced a combustion-based steam plant.®

The state of Michigan also recently renovated its
capitol with a closed-loop geothermal system.® Much
like New York’s historic capitol building,
Michigan’s capitol is a large 200,000 sq ft structure
built in the late 19" century which had been heated
by forced steam produced using fossil fuel
combustion. Notably, the entire conversion, which

required a new central utility plant and 272 boreholes g m il ‘
drilled to a depth of 500 ft, was built in about o lﬂ 'U Wm mr )

eighteen months.

Mlchlgan state capitol building

5 https://files.climatemaster.com/Ic314-climatemaster-commercial-oklahoma-capital-building-case-study.pdf

6 https://www.lansingstatejournal.com/story/news/2021/04/12/update-geothermal-heritage-hall-projects-michigan-
capitol-downtown-lansing-2021/7121422002/ ; https://www.loringengineers.com/news/michigan-state-capitol-
project-wins-acec-mw-honor-award/ ; https://www.youtube.com/watch?v=n-7XYykJ6hs ; SHARE communication with
Robert Blackshaw, Executive Director of Michigan State Capitol Commission on December 19, 2023.
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According to Michigan authorities, a 25% reduction in total utility costs have been realized even with the
addition of a 40,000 sq ft visitor’s center. Employing 500 skilled workers in various building trades
including plumbing, excavation, and electrical, the project was completed in 2021.

It is not possible to estimate how many ground-source wells would be needed for a multi-structure complex
like the Empire State Plaza by simply counting BTUs required for heating and cooling today, since this does
not account for efficiencies achievable with a fully integrated design that incorporates thermal load sharing
and other techniques. It is also likely that the best design could involve a combination of geothermal heat
sinks and sources, such that well bores may be just one component. An in-depth analysis by professionals
with experience in the design and retrofit of complex systems will be required to identify the most effective
strategy moving forward.

Likewise, identifying suitable locations for geothermal wells near the Empire State Plaza will require
detailed analysis. However, it is apparent that several potential areas may be available around or even
beneath the building complex if this type of solution is pursued.

East lawn of the NYS Capitol View from the Corning Tower Lincoln Park in Albany

Water-Source Geothermal

Among the various options that exist for geothermal heating and
cooling in Albany, perhaps most interesting is the possibility of

using the Hudson River as a heat sink and source. This concept !
was first described in a 2017 article by Jay Egg titled "CHP L
Project for Empire State Plaza Misses the Mark™ that appeared
in the trade journal Renewable Energy World.” A closed-loop
water-source geothermal system operates fundamentally the
same way as a ground-source system, except that heat exchange
occurs with a body of water using submerged coils or plate
exchangers. Alternatively, an open-loop system would involve
drawing water from the river and bringing it to heat

exchangers located at or near the Plaza. Empire State Plaza seen from Hudson

Water-source geothermal systems are very practical because they eliminate or reduce the need for ground-
source wells, cooling towers, and other facilities that may be costly and occupy space.

7 https://www.renewableenergyworld.com/solar/chp-project-for-empire-state-plaza-misses-the-mark/#gref
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Nashville Airport in Tennessee is an example of a very large
public complex like the Empire State Plaza that was successfully
converted to geothermal heating and cooling using lake-plate heat
exchangers at a nearby quarry. At an even larger scale, the city of
Drammen in Norway built a geothermal system that obtains heat
from sea water to serve more than 200 commercial buildings.

Nashville Airport

Significantly, the Empire State Plaza already pipes water in from the Hudson River for several purposes: to
create steam at the Sheridan Avenue Steam Plant, for Rankine cycle cooling required to operate steam-driven
centrifugal chillers in the Central Air Conditioning Plant (CACP), and for removing heat from chillers at the
CACEP. It is therefore likely that the same conduits—or passageways that carry them—can be repurposed for
conveying water to a set of electric-driven heat pumps for both heating and cooling.

Notably, this could actually reduce thermal impacts on the
Hudson River by eliminating waste heat associated with the use
of steam at the SASP. Although the river is used today as a sink
for removing heat at the CACP, this thermal effect would also -
likely be reduced since the existing chillers would be replaced by — we=
modern heat pumps and integrated into a more efficient system of | - -~

thermal load-sharing throughout the complex. (See subsequent B
discussion of this.) Cold-climate lake-plate exchanger

Misplaced fear that water-based heat exchangers could freeze, stop working, or break down are refuted by
the fact that such systems have been effectively designed and deployed throughout the world, including in
climates much colder than Albany. Moreover, even if it were found that the Hudson will not provide
effective heat exchange for a few days or weeks in the winter, this does not preclude using it for this purpose
the rest of the year. It is possible that some combination of water-source and ground-source technology may
be the best approach for the Plaza.

Aquifer-Source Geothermal

Another potential heat sink and source for
geothermal exchange is the aquifer. This
concept involves pumping ground water
from one or more wells into a heat
exchanger and discharging back to the
aquifer in an "open-loop™ configuration. A
variation of this approach is to extract
from the aquifer and discharge to a surface
water body. This open-loop technique is a
common and very effective method for
accomplishing thermal exchange. Cooling in summer Heating in winter

=




Relating to this is the concept of Aquifer Thermal Energy Storage (ATES)
whereby the underground aquifer and surrounding rock provide a mechanism
for storing and recovering thermal energy on a daily or seasonal basis.®
Notably, research suggests that ATES could be geologically viable in about
half of Germany, so it is worthy of exploration.

The state of Colorado employs aquifer-source geothermal technology to cool x
its capitol using an open-loop system installed in 2013 which involved drilling = 3
just two 850 ft wells.® :

Geothermal installation
at Colorado capitol

Colorado state capitol

A good example of aquifer-source geothermal with surface
water discharge is the Galt House East Hotel and Waterfront
Office Building complex in Louisville, Kentucky.® A large
complex like the Empire State Plaza, the project provides
heating and cooling for hotel rooms, apartments, a large office
building, and other public areas totaling 1,740,000 sq ft of
conditioned space. The system, which serves both new and
retrofitted buildings, extracts 2800 gallons per minute of ground
water from four 130 ft wells to fill a 140,000-gallon reservoir
used for thermal exchange. Discharge is through stormwater
conveyance to the Ohio River. Galt House & Waterfront Complex

Infrastructure Heat Exchange and Recovery

Finally, a form of heat exchange particularly applicable within an urban setting involves the use of municipal
infrastructure, such as water mains, stormwater drainage, and even sewer lines. In fact, heat recovery from
wastewater can be particularly effective because of the temperature gradient. Essentially any flowing volume
of water or wastewater can serve as a potential heat sink or source.

8 https://www.kit.edu/kit/english/pi 2022 101 great-potential-for-aquifer-thermal-energy-storage-systems.php ;
https://geothermal-energy-journal.springeropen.com/articles/10.1186/s40517-022-00234-2

% https://www.colorado.gov/pacific/capitol/geothermal

10 https://www.geothermal-energy.org/pdf/IGAstandard/WGC/1995/3-pinckley.pdf
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I1l. Thermal Advantage Load Sharing, Thermal
Storage, and Thermal Energy Networks

In addition to geothermal technology, which provides for efficient heat exchange between a building and the
outside environment, an important consideration for any large-scale system like the Empire State Plaza is
how heat transfer and circulation occurs within the complex itself. This is because the amount of thermal
energy within different rooms or buildings inside of a large complex can vary widely at any given time due
to various factors such as solar loading, occupancy, and internal sources of heat (a computer data center, for
example). Consequently, a conventional heating and cooling system often relies on combustion heating in
some areas at the very same time that other areas are being cooled with forced-air.

Through the use of thermal advantage load sharing, these inefficiencies can be avoided by moving thermal
energy from areas with excess heat to those parts of a complex where additional heat is needed. Any system
that provides a common thermal loop, or separate cold and warm water loops with thermal exchange
between them, has the capacity to accomplish this. Likewise, with thermal storage it is possible to retain
heat energy in reservoirs of warm (or cold) water, which can be used later. It may also be possible to build-
up a certain amount of seasonal storage within the bedrock that surrounds closed-loop geothermal wells.

The Stanford Energy Systems Innovations (SESI)
project, completed in 2015, is a premier example of
these techniques. Prior to that time, Stanford

University found that the majority of its energy for ot
heating and cooling had been spent on combustion e
heat—from a gas-fired CHP steam plant—that
occurred simultaneously with Carnot-cycle cooling. ,
The SESI project eliminated this steam plant and & <& wp
replaced it with a system that transfers heat between » \‘%
different parts of the campus through cold and warm : ‘;;,\*“
water loops, a central heat exchanger, and water ’
reservoirs for thermal storage.

Stanford
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Even without drilling any geothermal Stanford University Heat Recovery
wells to exchange heat with the

outside environment, Stanford found
that thermal load sharing and storage
provided significant heat recovery, L

allowing the new system to be 70 - i U‘""“ YA TY
percent more efficient than the one it
replaced.!* (See yellow region plotted

Wik,

Cooling eat 53%

mmbtu

0

over a year in the adjacent graph.) In a HTtmg WRecov»ery . o
future phase, the university plans to 000 W“vf dis L ' ‘ 1

add a geothermal system to eliminate

combustion heating completely. As o

previously mentioned, the Galt House o= o W ¢ ¥ F & # ¢ @ ¥

project in Louisville, KY also utilizes
thermal load sharing and storage.

Significantly, when BTUs are transferred within a building complex, heating and cooling systems that utilize
thermal advantage load sharing require less heat exchange with the outside environment. This can potentially
produce effective overall COPs that are upwards of 8 to 10.1? In the case of the Empire State Plaza, it could
also reduce the amount of external geothermal infrastructure needed.

The relevance of this is seen in the
adjacent graph, which depicts a bell-
curve distribution of temperatures within
Albany over the course of a year. For the
a0 Plaza, it is very possible that temperature
regulation can be achieved using thermal
load sharing and storage much of the
time, with external heat exchange only
Heating Cooling required during peak "shoulder" periods.

' Peaks Peaks This is further supported by the fact that
‘ ‘ | ‘ ‘ | the Plaza is "cooling dominant™ most of

5: ) ..”” ||..__, the year and that the Hudson River
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Temperature Bins chillers in the CACP.

Albany, NY: Temperature Bin Hours (totaling 8,760) annually)

Hours in Each Bin

By installing modern electric heat exchangers (“'reverse chillers™) and designing an effective system of
thermal load sharing between cold and warm water loops, it is very likely that heating and cooling needs of
the Empire State Plaza can be met entirely without fossil fuels. However, even if it were determined that a
small amount of supplemental heat from combustion may be needed on very cold days, the performance
benefits of such a system based on geothermal heat and cooling are tremendous.

11 Stanford SESI project: https:/sesi.stanford.edu/ ; see also
https://www.enr.com/articles/39005-editors-choice-best-energyindustrial-stanford-energy-system-innovations
12 Based on Building Efficiency System Tool (BEST) modeling by Hydronics Industry Alliance showing
dynamically increased COPs of equipment in a thermal advantage state. http://www.iapmo.org/HIAC
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Thermal Energy Networks (TENSs) extend these techniques even farther by sharing thermal energy among
multiple buildings connected by hydronic loops that may tap into a variety of thermal heat sink, source, or
storage resources. Not only applicable to buildings within the Empire State Plaza complex, in the future such
networks could become the backbone of an integrated renewable heating and cooling system for downtown
Albany, including potentially Sheridan Hollow itself.

Importantly, New York has positioned
itself to become a leader in thermal energy At ; N, i p—
networks by passing legislation in 2022 ¥ ('\;37;;';;
that allows thermal energy in hydronic —
pipelines to be a sellable commaodity,

Thermal Energy Networks (TENSs)

si_mil_ar to how electricity gnd n_atural gas 2':.’;";’;’ =3 \ - Bidemaia &
distribution occurs today.* This could Storage | —

even potentially enable the City of Albany
to benefit from the sale of heat from its
municipal sewer and wastewater treatment
system, while supporting the construction
of geothermal district heating and cooling . N
networks throughout the state capital. Deep Direct_3y." OEDEEIS
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IV. Phasing

We recognize that sequencing the necessary conversions involved in a project of this scale is a formidable
task, especially since the Plaza must remain operational during the transition. But as with Ball State
University and other major institutions that have transitioned away from fossil fuels, success is possible with
proper planning and involvement by those with experience in these types of complex large-scale endeavors.
We recommend development of a comprehensive master plan and schedule for implementation.

There may be several workable approaches for phasing in renewable
solutions. But in any scenario, replacement of the Plaza's 50-year-
old steam-driven chillers—which are approaching the end of their
life—with modern electrically-driven heat pumps that are capable
producing chilled or warm water is key. Existing chillers at the
CACP use water from the Hudson River as a heat-sink, so it may be
possible for this same water to also function as a source of heat
extraction—if not always, then much of this time. This could be
augmented or replaced with closed-loop ground exchange or open-
loop withdrawal from the aquifer if those are better sources than the
river during cold months. Heat exchange with municipal water,
wastewater, or stormwater infrastructure is also possible.

Maintenance of old CACP chillers

13 https://www.phcppros.com/articles/15882-new-yorks-thermal-energy-networks-law ; https://geothermal.org/our-
impact/blog/new-york-approves-landmark-thermal-network-legislation
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= NYPA has taken an important first step by replacing one of five
steam-driven chillers at the CACP with an electric-powered

“ chiller and by installing a smaller dedicated chiller for data center
operations. By replacing the remaining steam-driven chillers with
electric-powered heat pumps, steam production at the antiquated
gas-fired steam plant in Sheridan Hollow can be reduced over
time and eventually eliminated.

Chillers for heat and cooling at Ball State University

The Plaza’s existing chilled water loop can probably be retained for cooling. However, for heat, existing
steam or hot water radiators may need to be replaced with appropriately-sized convection heating that
utilizes a warm water loop connected to heat pumps at the CACP. Heat exchangers between the chilled water
and warm water loops can also be phased in to support heat recovery and thermal load sharing. If it is
determined that the Plaza would benefit from thermal storage, water reservoirs (or additional ground-source
wells) can be integrated into the system. We note that the lowest parking level beneath the Plaza has
significant space and vertical clearance, which could be a useful location for this. Another approach that
could be applicable to parts of the Plaza may involve forced-air heat pumps within some buildings or rooms,
with connection to the chilled and warm water loops, or to a common loop, for heat exchange.

V. Conclusion

For over a century, the steam tunnel between Sheridan Hollow and government buildings in Albany has been
an instrument of segregation, separating those who receive the benefits of energy from people who bear the
brunt of pollution caused by its consumption. SHARE supports 21% century solutions that can achieve New
York's bold climate objectives and eliminate, once-and-for-all, the disproportionate exposure of Sheridan
Hollow residents to harm. Understandably, a project of this size and complexity may need to occur in phases.
However, it is critical that steps be in a forward direction, reduce the combustion of gas in Sheridan Hollow,
and contribute to a foreseeable future in which normal daily energy needs of the Plaza can be met without
fossil fuels. Moreover, progress must occur at a timely pace, responsive to the climate crisis.

Ending environmental injustice and taking real action on climate change requires a departure from ways of
the past. By earnestly pursuing renewable heating and cooling solutions for the state's center of government,
New York can establish itself as a model of true innovation for the nation and the world.

We are now faced with the fact that tomorrow is today.

We are confronted with the fierce urgency of now. In this unfolding conundrum
of life and history, there is such a thing as being too late. This is no time for
apathy or complacency. This is a time for vigorous and positive action.

Martin Luther King, Jr.
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