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About DCAS

The Department of Citywide Administrative Services (DCAS) provides
effective shared services to support the operations of New York City
government. Its commitment to equity, effectiveness, and sustainability
guides its work with city agencies on recruiting, hiring, and training
employees; providing facilities management for 55 public buildings;
acquiring, selling, and leasing city property; purchasing more than

$1 billion in supplies and equipment each year; and implementing
conservation and safety programs throughout the city’s facilities and
vehicle fleet.

Learn more at nyc.gov/dcas

About DEM

The DCAS Division of Energy Management is at the forefront of the City’s
energy conservation and sustainability efforts. It oversees more than
10,000 utility accounts for City government agencies across 4,000 public
buildings. It implements creative solutions to reduce energy consumption,
promote energy efficiency in public buildings, and to generate clean
energy on City-owned properties. The division manages a $700 million
annual energy supply budget and a $3 billion 10-year capital budget to
develop and implement programs to achieve the City’s One City: Built

to Last strategy of an 80% reduction of greenhouse gas emissions and
carbon neutrality by 2050.

Learn more at nyc.gov/dem
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https://www1.nyc.gov/site/dcas/index.page
https://www1.nyc.gov/site/dcas/agencies/energy-management.page
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This report was prepared in compliance with the requirements of

Local Law 24 of 2016 (LL24). Under LL24, the Department of Citywide
Administrative Services (DCAS) is required to assess the solar photovoltaic
(PV) potential of all City-owned buildings over 10,000 gross square feet
once every two years. Special focus is given to identifying and quantifying
potential capacity at solar-ready buildings, which are defined as buildings
that have roofs that are no more than 10 years old and are in fair or good
condition. The 2020 Solar-Readiness Assessment is the third biennial
assessment pursuant to LL24 and data represented herein is current as of
December 31, 2020.

The City of New York is required by Local Law 97 of 2019 (LL97) to reduce
green-house gas (GHG) emissions from City government operations 40%
by 2025 and 50% by 2030 compared to a Fiscal Year 2006 baseline. As

of the end of Fiscal Year 2019, the most recent year for which the Mayor’s
Office of Climate and Sustainability has published the annual Greenhouse
Gas Inventory, the City had reduced GHG emissions from City government
operations by 23%." Installing solar PV power generation capacity is a

key component of the City’s GHG reduction strategy, and the City has

set an aggressive target to install 100 megawatts (MW) of solar PV at City
facilities by 2025.

The City has reached a critical inflection point in its pursuit of the 100
MW by 2025 solar installation goal. Following an initial period of rapid
growth, in which the City increased installed solar PV capacity ten-fold—
from less than 1 MW in 2014 to more than 10 MW by 2018 —the City’s
solar development efforts have faced challenges achieving greater scale
over the past two years. The City has made major strides in addressing
these challenges, however, and is now poised to undertake a new wave
of rapid growth that will put the City on track to achieve 100 MW by 2025.
See Table 1 in section Solar Progress for more details on how DCAS has
addressed challenges to solar PV development.

'The City had previously achieved GHG reductions as high as 28% relative to the FY
2006 base year. This high mark was achieved in FY2017, nearly reaching the City’s
prior goal for reducing City government emissions 30% by 2017. Emissions increases
since 2017 are attributed largely to changes in weather and increases in the carbon
intensity of the electric grid.



For over a decade, the City of New York has positioned itself as a global
leader in sustainability policy and action. Through the implementation

of groundbreaking legislation and policy focused on supporting clean
energy generation and improving energy efficiency across sectors, the
City of New York has become a model for communities across the nation
and around the world. The City’s efforts have been driven by its vision

to achieve carbon neutrality by 2050.2 Since originally establishing this
goal in 2014, the City of New York has renewed its efforts to address
climate change with even more ambitious commitments. In line with

the consensus needed to avoid the worst impacts of climate change,
Mayor de Blasio joined with a multitude of cities and states across the
United States to adopt the goals of the Paris Climate Agreement through
Executive Order 26.

As such, New York is accelerating its carbon neutrality efforts to achieve
greater reductions in the nearer term. Additionally, the mayor has
committed City government to install 100 MW of solar at City facilities

by 2025. The past two years have seen additional stacking of mandates
beginning with LL97 and the Climate Mobilization Act. LL97 requires

City government to go further and faster than the private sector. City
government is required to achieve a 40% reduction by Fiscal Year

2025 and a 50% reduction by Fiscal Year 2030 from a Fiscal Year 2006
baseline. In contrast, full private sector compliance is expected to yield
approximately a 40% reduction by 2030 from a 2005 baseline. Since 2019,
the City has also committed to acquiring 100% clean electricity by 2025.
The energy consumed by buildings is responsible for about two-thirds of
New York City’s GHG emissions and the City’s facilities (stationary assets)
constitute over 90% of City government related emissions and so, the City
has committed to leading the way in its own buildings.

DCAS and its Division of Energy Management serve as the hub for

energy management and emissions reductions for the City government
portfolio and has focused its efforts and investments on the City’s various
stationary assets that include buildings, streetlights and traffic signals, and
water supply and solid waste facilities. To ensure that City agencies are
equipped with the resources that they need to succeed, DCAS is working

2 All GHG reductions are from 2005 levels.
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with agencies to identify and implement projects and actions that they will
have to undertake to meet the City’s energy and emissions goals. DCAS
provides agency partners with Technical Guidance, Strategic Planning,
Contracting, Energy Management Professionals, Training and Behavioral
Change, Enhanced Operations and Maintenance, Energy Efficiency
Interventions, Distributed Clean Energy Generation, and Utility Services.

Since efforts to scale up solar PV began in 2014, installations at City-
owned facilities have grown from less than 1 MW to over 12 MW in 2020,
with 41 additional MW of solar PV projects actively in construction or in
development as of December 31, 2020. Despite this exponential growth,
several barriers still exist to achieving 100 MW by 2025. In its 2018 solar-
readiness report, DCAS found that approximately 30 MW across over 400
facilities were solar-ready and over 1,400 facilities were categorized as not
solar-ready. Since 2018, DCAS has been actively working with its agency
partners to identify additional solar-ready sites and begin development

of identified sites. The active project portfolio size has grown from
approximately 18 MW in 2018 to 41 MW in 2020.

This report, which was prepared in compliance with the requirements

of LL24, assesses the solar PV potential of all City-owned buildings

over 10,000 gross square feet as of the end of the calendar year 2020.3
The 2020 Solar-Readiness Assessment is the third biennial assessment
pursuant to LL24. This report also highlights strategic actions and recent
accomplishments that have advanced the City’s progress toward meeting
the 100 MW by 2025 goal.

3DCAS continually updates its solar deployment figures on the DEM homepage.



https://www1.nyc.gov/site/dcas/agencies/energy-management.page

The City has continued to expand its commitment to environmental justice
and a clean and healthy environment for all. In 2017, the City passed
Local Law 60 of 2017 (LL60) and Local Law 64 of 2017 (LL64) requiring
the City to, among other things, define environmental justice areas,
agencies’ responsibilities, and recommendations for greater utilization of
renewable energy in disadvantaged communities and study investments
made in the utilization of renewable energy in environmental justice areas.
In 2019, the City passed the Climate Mobilization Act and local laws
concerning clean energy, including Local Law 92 of 2019 (LL92), Local
Law 94 of 2019 (LL94), Local Law 181 of 2019 (LL181), and Local Law 183
of 2019 (LL183). Each local law is part of an overall strategy to equitably
decarbonize the city by 2050.

New York City (NYC) Solar Policy

One City Built to Last

New York City set the goal of installing 100 MW of solar PV at City-
owned facilities in One City Built to Last, the ambitious framework
for achieving an 80% reduction in GHG emissions by 2050, through
transforming New York City’s buildings. At the time of publication in
2014, the City reported a total installed capacity at City facilities of
only 0.7 MW. As of 2020, the City’s portfolio grew to 12 MW, with
41 additional MW of solar PV projects actively in construction or in
development.
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Local Law 24 of 2016

The City passed LL24 to enhance public awareness of the City’s
efforts to install 100 MW of solar by 2025. Under LL24, DCAS

is required to assess the solar PV potential of all City-owned
buildings over 10,000 gross square feet once every two years.
Special focus is given to identifying and quantifying potential
capacity at solar-ready buildings, which are defined as buildings
that have roofs that are no more than 10 years old and in fair or
good condition. This 2020 Solar-Readiness Assessment is the third
biennial assessment pursuant to LL24.




Environmental Justice

Building off the City’s One New York: The Plan for a Strong and Just

City published in 2015, the City passed two local laws in 2017 designed
to assess the distribution of environmental benefits and burdens and
consequent health impacts in New York City, and develop a environmental
justice (EJ) plan to advance EJ goals and more fully involve communities
in environmental decision-making.

Local Law 60 of 2017

LL60 requires the City to conduct a comprehensive EJ study
identifying the locations and boundaries of EJ areas within the City,
describing “environmental justice concerns” affecting the city, and
identifying data, studies, programs, and other resources that are
available and that may be used to promote “environmental justice
concerns.”

Local Law 64 of 2017

LL64 requires the establishment of an EJ Interagency Working
Group (IWG) and EJ Advisory Board. It requires the IWG to
develop a comprehensive Environmental Justice Plan that provides
guidance on incorporating EJ concerns into City decision-making,
identifies possible citywide initiatives for promoting EJ, and
provides specific recommendations for City agencies to bring their
operations, programs, and projects in line with EJ concerns. The
plan must also include recommendations for legislation, policy,
budget initiatives, and other measures to address environmental
justice concerns which could include, among other things,
increased utilization of renewable energy.

Climate Mobilization Act

The Climate Mobilization Act is a package of laws passed by the New York
City Council in 2019. LL97, the building emissions law, is the centerpiece
of the package. The package includes other important laws related to
reducing greenhouse gas emissions, including the establishment of a
Property Assessed Clean Energy financing program, sustainable roofing
requirements, and a mandate to assess energy storage potential at City
buildings. Specific components of the Climate Mobilization Act that impact
the advancement of solar PV and other forms of clean energy are outlined
below.



Local Law 97 of 2019

Passed as part of the 2019 Climate Mobilization Act, LL97 requires
facilities over 25,000 square feet in size to reduce their emissions
by 40% by 2030 and by 80% by 2050. In addition, it requires City
government operations to reduce its emissions 40% by 2025 and
50% by 2030. This law is unique and novel in its aim, because it
targets existing buildings and requires owners to achieve a GHG
cap per square foot based on a building’s occupancy group. Other
similar laws have been passed worldwide but target only new
construction projects.

Local Laws 92 & 94 of 2019

LL92 and LL94 require sustainable roofing systems in new
construction, and when existing roofs are expanded or replaced
inclusive of the roof decking. A sustainable roofing system is
defined as a solar PV system, a green roof, or a combination of
both. DCAS anticipates over 40 projects in the next five years
which will have to comply with the laws. According to a 2019
Mayor’s Office of Climate and Sustainability analysis, LL92 and
LL94 are estimated to result in up to 35 MW of new solar capacity
annually across public and private buildings.*

Local Law 181 of 2019

LL181 requires DCAS to publish a citywide feasibility study in

2021 examining the installation and use of utility-scale energy
storage systems. The study will review the existing technologies
for storing potential, kinetic, chemical, electromagnetic, thermal,

or other types of energy, including compressed air, flywheels,
batteries, superconducting magnetic storage, and ice storage.
Over the next few years, deploying energy storage in conjunction
with the expansion of solar PV will be crucial to achieving the City’s
sustainability and resiliency goals.

4 Mayor’s Office of Sustainability, Solar and Green Roofs, Local Laws 92 & 94, 2019,
https://be-exchange.org/wp-content/uploads/2019/10/20191001-LL92.94-Sustainable-

Roofs.pdf



https://be-exchange.org/wp-content/uploads/2019/10/20191001-LL92.94-Sustainable-Roofs.pdf
https://be-exchange.org/wp-content/uploads/2019/10/20191001-LL92.94-Sustainable-Roofs.pdf

Local Law 183 of 2019

LL183 requires DCAS to publish a citywide feasibility study in 2021
identifying the types of city-owned buildings where solar water
heating and thermal energy systems may be appropriate and cost-
effective. The results of this study should help inform where solar
water heating systems and thermal energy systems are a cost-
effective solution to replace or reduce the use of traditional fossil-
based heating systems.

Utility Policy

The regulatory landscape for clean energy continues to evolve in New York
State. One major development that has occurred over the past several
years is a framework to incentivize clean energy and distributed energy
resources based on the value that they provide to the electrical system.
This framework is known as the Value of Distributed Energy Resources
(VDER).

Value of Distributed Energy Resources (VDER)

The New York State Public Service Commission established a
mechanism to transition to a new way of compensating distributed
energy resources (DER), like solar power. This mechanism, called
VDER or the Value Stack, is an alternative to net energy metering,
which provides customers who generated excess solar energy with
a credit that was worth the full retail rate of a delivered kilowatt-
hour (kWh). VDER primarily compensates projects based on the
contribution to avoiding utility-based capital investments and

the degree to which a project can deliver energy when electric
supply is constrained. It also provides compensation related to the
avoidance of GHG emissions. The City continues to advocate for
equitable and cost-effective ways to increase solar deployment

in New York City by reducing costs of grid interconnection and
adequately compensating solar and storage based on the benefits
they provide to New York City’s communities. Future changes in
DER compensation may impact cost-benefit evaluations and the
locations for development.




As of 2020, the City has installed approximately 12 MW of solar PV
capacity across 87 buildings.>® This solar portfolio is estimated to
produce over 13 million kWh annually on average, which is enough to
supply the electricity needs of over 3,000 New York City residences.
Completed installations are estimated to reduce GHG emissions by more
than 3,800 metric tons of carbon dioxide annually. This is the equivalent
to taking an estimated 830 cars off the road each year.

Figure 1. Progress Towards 100 MW —2018 vs. 2020
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Still there is much work to do. This first portion of solar deployments
faced many challenges as the solar industry in the city was still
evolving. Challenges primarily manifested in two ways: (1) a challenging
construction environment and (2) barriers in deployment approaches.
Table 1 below highlights the various difficulties experienced and
measures to mitigate continued risk.

®Completed and In Progress project metrics are as of November 2020.
6 Completed project metrics are detailed in the Appendix starting on page 1.
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Table 1. Overcoming Challenges to Solar Development

General

Challenge

Specific Challenge

Mitigation Measure

Type

Complex
Construction
Environment

Intricate Local Regulatory
Landscape:

New York City’s dense building
stock, stringent health and
safety codes, public design
requirements, and heavy
demand for construction
services have led to higher
installation costs and longer
development timelines for solar
PV compared to other regions.

Increasing Collaboration,
Expertise, and Efficiency:

Since 2018, DCAS has
collaborated with the Mayor’s
Office of Climate and Sustainability
and the Fire Department to develop
clear and standard regulations

for the safe installation of rooftop
PV systems. DCAS DEM has also
significantly expanded the capacity
of its Clean Energy Team by adding
four new staff members who
possess combined experience in
the solar industry of over 20 years.
Additionally, DCAS is developing

a process of proactively assessing
facilities with roofs that will age

out of solar-readiness for potential
implementation prior to crossing
the 10 year threshold.

Complex
Construction
Environment

Shortage of Qualified
Interested Developers:

The complex regulatory
environment associated with
solar installations, combined
with complicated procurement
requirements and a booming
construction industry, decreased
the available pool of qualified
firms responding to municipal
solicitation.

Increased Outreach:

DCAS has strengthened its
outreach to solar developers, the
National Electrical Contractors
Association, and Local Union
No. 3 International Brotherhood
of Electrical Workers (IBEW) to
increase the pool of skilled union
labor available to perform solar
installations.

14




General

Challenge

Specific Challenge

Mitigation Measure

Type

Complex
Construction
Environment

Shortage of Solar-Ready
Buildings:

The City has an insufficient
supply of solar-ready buildings
to reach the 100 MW target

by 2025 through rooftop solar
alone. Nearly 70% of roofs

are older than ten years and
therefore unable to host a

solar PV system for its 20-year
lifespan. Furthermore, buildings
deemed solar-ready per the
requirements of LL24 may still
face obstacles to development,
including structural or electrical
infrastructure limitations and
excessive shading.

Replacing Roofs and Finding
New Sites:

DCAS has begun partnering with
City agencies to co-fund strategic
roof replacements in tandem with
solar projects.

DCAS is also developing large
scale projects at City parking lots
and infrastructure sites, including
Water Resource Recovery
Facilities (WRRF).

DCAS is considering creative
solutions for the non-viable solar-
ready facilities, including elevated
canopies and other usable non-
roof space (ground-mounted and
parking canopies).

Complex
Construction
Environment

Disruptions Due to COVID-19:

The City was forced to suspend
construction and development of
dozens of solar projects between
March and July of 2020 due

to the Coronavirus Disease 19
(COVID-19) pandemic. The City
expects ongoing impacts to the
program in 2021.

Perseverance and Creativity:

DCAS took advantage of the
spring work stoppage to conduct a
strategic review of its clean energy
portfolio. The review assessed
common project development
challenges, including site
electrical and structural feasibility,
permitting and interconnection
delays, construction quality,

labor relations, and other issues.
DCAS has incorporated lessons
learned and new practices into its
development process to expedite
future projects.

Construction and development
activities restarted in July 2020;
since then, through December
2020, DCAS has added more than
1 MW of capacity.

15




General
Challenge

Specific Challenge

Mitigation Measure

Type
Deployment
Approach

Challenges Adopting Private
Sector Delivery Methods to the
Public Sector:

The City has faced challenges
adapting private-sector solar
business models—particularly
design-build contracting and
third-party tax equity financing—
to its complex procurement
process.

New Contracting Approaches:

DCAS’s new Pre-Qualified List
(PQL) for General Construction
Services includes some of the
region’s top solar developers.
DCAS is also developing
procurements for design,
construction, and O&M services.
These procurements will facilitate
both in-house and public work
project development approaches.

DCAS is partnering with the Power
Authority of the State of New

York (NYPA) to develop a multi-
site PPA and eliminate tax equity
contracting complexities and
design-build limitations.

16




General

Challenge

Specific Challenge

Mitigation Measure

Type

Deployment
Approach

Competing Investment Needs
and Project Dependencies:

City agencies often have other
capital projects that they must
appropriately sequence with
solar installation. Furthermore,
implementation of solar projects
often depends on the execution
of roof replacements or larger
capital projects, with any project
delays impacting the timeline for
delivering solar.

Supportive New Policies:

LL92 and LL94 require installing
solar PV systems or green roofs
at new buildings and major
renovations. DCAS is partnering
with agencies to operationalize
this policy and support efficient
delivery of solar within existing
project contexts. DCAS has
partnered with the National
Renewable Energy Laboratory
(NREL) to develop best in

class specifications and O&M
procedures, as well as is working
on an O&M contract to reduce
building operators’ maintenance
concerns.

Deployment
Approach

Unique Project Economics:

New York City government
benefits from low-cost electricity
supplied by NYPA, which means
that offsetting utility bills doesn’t
have the same financial return
as it might have for private
sector entities. Combined

with the complex construction
environment and the challenges
public sector projects face in
accessing tax incentives, the
economics of public sector solar
projects may be less attractive
compared to development at
private sites or energy efficiency
interventions.

Financing Innovation and
Economies of Scale:

The City and NYPA are partnering
on a PPA model that will allow
the monetization of federal

tax incentives to benefit the

City without entering complex
agreements with third-party
developers.

17




General

Challenge Specific Challenge Mitigation Measure
Type
Deployment | Workforce Development: New Project Labor Agreement
Approach Clean energy jobs are vital for Solar:
to the City’s Green New Deal In August 2020, the City signed

goals. Additionally, these jobs a PLA with the Building and
are coveted by the City’s world- | Construction Trades Council of

class building trades and by Greater New York (BCTC) and
organizations that foster career Local Union No. 3 IBEW that will
pathways for economically increase the size and skill level of
disadvantaged individuals. the solar workforce, while fostering
However, the City lacked a inclusive career pathways in clean

framework to promote workforce | energy.
development objectives in
project procurements.

This first portion of clean energy projects has provided considerable insight into the
specific challenges and complexities associated with deployment of solar PV across

the municipal portfolio, as well as the potential opportunities to scale-up project

delivery. Working with a broad set of stakeholders to better understand the challenges
and opportunities, DCAS has implemented numerous risk mitigation strategies and is
prepared to scale up solar installation rates significantly with a strong pipeline of projects
through 2022.

DCAS has completed onsite engineering studies at over 100 locations since 2016. The
studies include assessments of roof condition, structural systems, electrical service, soil
conditions, interconnection requirements, shading potential, and regulatory requirements.
These engineering studies are critical in determining each site’s feasibility, capacity
potential, technology selection, and have led to a series of new projects. In the spring

of 2019, DCAS launched construction at several public schools, with installations
continuing to ramp up through 2022 at buildings across all five boroughs. In total, as of
2020, there are 41 MW worth of solar projects in progress across 171 buildings.’

"In Progress installations are defined as sites with solicitations out awaiting bids or under
contract for design and/or construction.

18



Assessment Process

Figure 2. Example of PV System Model

. AL To prepare this third assessment

; ; : 17 ANLOA of solar-readiness, DCAS collected

data on the roof age and condition

of over 1,900 City buildings that are

operated by 22 City agencies. For
every building identified as solar-

| ready, DCAS utilized a professional-

grade solar PV modeling tool

to produce a preliminary solar

system layout like the one

pictured to the left. Each layout

utilized standardized equipment

Proposed layout of a 285 kW solar PV specifications and complied with

system for the solar-ready property P.S. spacing and setback requirements

36 (R036) in Staten Island, which DCAS from the NYC Construction Code
created using a PV modeling tool. .
and Fire Code.

After completing preliminary layouts, DCAS utilized location-specific
weather data and shading analyses to yield estimates for installed kilowatt
(kW) capacity, annual kWh production, and associated GHG emissions
reductions for each solar-ready site. DCAS also reviewed and refined PV
system models at solar-ready sites that were identified prior to 2019 to
reflect updated equipment standards and current rooftop conditions.

DCAS also collaborated with key agency partners to obtain insights about
their building portfolios and to transition solar-ready sites into the pipeline
for project development. In addition, DCAS reviewed agencies’ five-year
capital plans to identify existing buildings that are scheduled to have roof
replacements or major renovations, as well as to identify new construction
opportunities. DCAS worked especially closely with the Department of
Education (DOE) and the School Construction Authority (SCA) to refine the
assessment of the City’s public-school portfolio, which accounts for 48%
of all buildings evaluated in this report. Furthermore, DCAS collaborated
with the Department of Environmental Protection (DEP) to examine
WWREFs and the potential space for solar installations over aeration tanks,
settling tanks, and other open areas. Lastly, DCAS asked agencies to
report their inventory of parking facilities—both ground level lots and
garages—and modeled those spaces for preliminary capacity estimates.
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Solar-Ready Sites

DCAS evaluated 1,914 buildings that do not have an installation
completed or in progress for solar-readiness.®® DCAS classified 251

of these buildings (20 MW) as solar-ready in 2020, compared to 413
solar-ready buildings (30 MW) in 2018. Figure 3 below illustrates the

key sources of change between 2018 and 2020. The largest and most
promising source of change was that 66 sites, totaling 10 MW, transitioned
from the 2018 Solar-Ready category to the 2020 In Progress category

and three sites had solar PV installations completed after 2018, totaling
0.4 MW. Another source of change was the reduction of solar-readiness
due to the aging of roofs beyond the 10-year cut-off as defined in LL24,
that resulted in the removal of 74 buildings (6 MW) from solar-readiness.
Furthermore, 22 sites (1 MW) were removed due to further research that
revealed building construction originating from 1920 or earlier, before

the advent of structural codes. Altogether, these roof age-related issues
resulted in the removal of 96 buildings (7 MW) from solar-readiness.
Unsuitable roof conditions caused an additional 10 buildings (0.3 MW) to
be removed from solar-readiness. These reductions were partially offset by
the addition of 15 buildings (2 MW) that received roof replacements and 13
newly constructed buildings (1 MW). An important distinction to make is
that roof age alone is not a guarantee that a building can or should receive
solar PV, as some buildings with roofs less than 10 years old may not be
good candidates if the roof has existing issues.

8 Solar-Ready project metrics are detailed in the Appendix starting on page 35.

°Solar-readiness is achieved when a facility is 10,000 sq. ft. or greater in size and
has a roof 10 years or younger in good condition. Furthermore, solar-ready sites are
considered to be those without solar PV previously installed or currently in progress.



Figure 3. Change in Potential Solar PV Capacity (MW) at Solar-Ready
Sites—2018 vs. 2020
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Roof Age refers to instances where roofs aged out of the 10 years or younger
threshold or where buildings were built before 1920. Construction (Inaccessible)

refers to sites that are currently under construction within their home agency due

to non-solar reasons. Ongoing construction projects render buildings inaccessible,
preventing them from being considered solar-ready. Other refers to instances of
missing information, unbuildable status, or issues with roof gross square footage. New
Information refers to changes in past reported information or the resolution of past
missing information. New MW Capacity refers to instances in which sites received a
new helioscope model that resulted in a larger MW capacity estimate than in 2018.




In Progress Sites

In Progress installations include Solar-Ready facilities that have been
vetted beyond the Solar-Readiness Assessment and have been added to a
portfolio actively being developed with estimated budgets projected. As of
2020, the City has initiated design or construction of solar PV projects at
171 facilities (41 MW) across nine City agencies, with expected completion
over the next two to three years.!" This represents an increase of 46 sites
and nearly 23 MW designated as In Progress compared to 2018. Taken
together, the amount of potential solar PV capacity at In Progress and
Solar-Ready sites has grown by nearly 13 MW and completed installations
have grown by over 1 MW since 2018, as depicted in Figure 4 below.

Figure 4. Solar PV Capacity (MW): In Progress and Solar-Ready
Sites—2018 vs. 2020
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"In Progress project metrics are detailed in the Appendix starting on page 13.



Non-Solar-Ready Sites

Of the 1,914 sites evaluated for solar-readiness in 2020, DCAS found
that 1,663 sites, or 87% were not solar-ready.'? Roof age was the

largest factor leading to non-solar-readiness. Approximately 66% of
evaluated sites exceeded the 10-year maximum roof age criteria for solar-
readiness and 38% of evaluated sites had roofs that were over 20 years
old. See Figure 5 for the distribution of roof ages in the 2018 and 2020
assessments, which illustrates the aging of the City’s rooftop portfolio.
Poor roof condition was also a major factor in non-solar-readiness.
Among the 1,663 non-solar-ready sites, 44% exhibited roof conditions
that could not support solar installations, an increase from 37% of sites in
2018. As the number of roofs getting older or experiencing performance
problems outpaced the number of new and refurbished roofs, the growth
potential for solar-ready sites decreased some between 2018 and 2020.
However, there may be an opportunity to reverse this trend in the coming
years if solar PV installations are paired with facility improvements. Roof
replacements present an opportunity to coordinate with both agency
partners and City construction partners. As facilities begin planning for
roof replacements —particularly if modifications to roof decking material
are required and thus trigger LL92 and LL94 —DCAS and agencies can
stage installation of solar PV to follow roof replacements, which would
result in new PV systems on roofs with the longest life expectancy and
further the City’s MW goals. See Figure 6 and Figure 7 for additional
details on the causes of non-solar-readiness in 2018 and 2020.

2Roof Assessment Findings are detailed in the Appendix starting on page 67.




Figure 5. Roof Ages Across All Sites—2018 vs. 2020
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Figure 6. Ratio of Solar-Readiness to Non-Solar-Readiness—2018 vs.
2020

2018 1,890 Assessed Sites 2020 1,914 Assessed Sites
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Figure 7. Reasons for Non-Solar-Readiness—2018 vs. 2020

2018 1,477 Not Solar- 2020 1,663 Not Solar-
Under Ccnditisn Only Ready Sites Under Other _ Condition Only Ready Sites
Construction 1% Construction 3% [ 2%
5% T 4% Tl l\‘
Ageand _ \
Condition ‘_Age Only
A d
36% —Age Only Cog:dei’t?on 49%
ab% 2%

Table 2. Summary of 2018 and 2020 Solar-Readiness Assessments

2018 2020

# of Sites # of Sites

Sites with Completed or In Progress Solar Installations

Completed 57 10.5 MW 87 12.0 MW
In Progress 125 18.4 MW 171 41.1 MW
Subtotal 182 28.9 MW 258 53.1 MW
Sites Assessed for Solar-Readiness

Solar-Ready 413 30.4 MW 251 20.5 MW
Non-Solar-Ready | 1477 N/A 1663 N/A
Total Assessed | 1890 30.4 MW 1914 20.5 MW

8 Other represents sites with an unknown building gross square footage, with green
roofs, or that were unable to be located. This method of classification was used in the
2020 analysis.




Solar-Readiness by Agency

Figure 8. Distribution and Capacity (MW) of Solar-Ready Buildings by

Agency
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Figure 9. Distribution and Gross Square Footage (GSF) of Assessed

Buildings by Agency'
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4 Assessed building totals refer to buildings with rooftops and do not include

completed and in progress projects.



Comparing the distribution and capacity of solar-ready buildings by
agency with the distribution and gross square footage of assessed
buildings by agency yields the following insights:

+ Agencies with larger buildings have a disproportionate share
of potential solar capacity:

For example, the Department of Sanitation (DSNY) operates just
3% of total solar-ready buildings, but these buildings account

for 8% of total potential capacity, the second greatest amount
among City agencies. DSNY facilities tend to be large warehouses
with ample roof space for solar PV, and DCAS is working closely
with DSNY to develop projects. On the other hand, agencies like
the Department of Cultural Affairs (DCLA) and the New York City
Police Department (NYPD) have a larger share of solar-ready
buildings, but less of the overall potential capacity because their
facilities tend to be smaller and have less available rooftop space.
Developing solar at these smaller facilities will nonetheless be
important to reaching the City’s goals, despite the fact that the
installations will likely be more expensive to develop.

« DOE’s portfolio continues to dominate, but broadening agency
participation is essential:

DOE represents by far the largest share of both solar-ready facilities
and solar-ready capacity and will continue to be DCAS’s biggest
partner. However, as more DOE sites are developed, DCAS must
advance projects with smaller agencies to reach the 100 MW goal.

+ Developing non-building solar installations is also essential:

While Figure 8 focuses on potential solar capacity at buildings,
certain agencies offer significant opportunities to develop solar
outside of buildings. DEP’s WRRFs and water supply infrastructure
sites will play a critical role in attaining the 100 MW goal. The
Department of Parks and Recreation (DPR), with a relatively large
share of both solar-ready buildings and capacity, will also become
a key partner in solar PV installations. Additionally, the Department
of Transportation (DOT), City University of New York (CUNY), and
Health + Hospitals (HHC) have a large number of parking lots and
garage structures that are excellent candidates for solar systems.




The following tables represent DCAS’s accounting of completed and in
progress solar PV installations (Table 3) and the solar-ready status of all
facilities evaluated (Table 4). Table 3 illustrates how large of a portion of
both completed and in progress projects are within DOE facilities. This
point is further highlighted by Table 4, which shows nearly half of solar-
ready facilities belonging to DOE. Since DOE represents such a large
share of facilities within the City’s building stock, DCAS will continue to
collaborate with DOE to deliver solar PV projects to schools.

Another key takeaway from both tables is that while few in number,
smaller agencies (agencies with either few facilities or relatively fewer
solar-ready facilities) also have the potential for contributing to the City’s
solar PV goals. DCAS has identified specific agencies that could expand
the City’s solar PV portfolio, including DPR, NYPD, DSNY, CUNY, the

Fire Department of New York (FDNY), and the Department of Homeless
Services (DHS). As the availability of ideal facilities (those with sizeable
roof space in solar-ready condition) dwindles as new systems are installed,
DCAS must shift focus to smaller facilities and work through some of the
challenges described in this report to reach the City’s 100 MW goal.




Table 3. Agency Breakdown of Sites with Completed or In Progress Solar Installations

Agency : Total In_Progress CEompIeted
(258 sites, 53.1 MW) (171 sites, 41.1 MW) (87 sites, 12.0 MW)

DOE 185 | 72% | 37.4 | 70% | 143 | 84% | 29.18 | 71% | 42 |48% | 8.21 | 68%
DPR 22 9% |033 |[1% |0 N/A | N/A N/A | 22 25% | 0.33 | 3%
FDNY 12 5% |05 |[1% 10 |[6% |0.43 1% | 2 2% |0.07 | 1%
DSNY 7 3% |249 5% |5 3% |239 |6% |2 2% | 0.1 1%
DCLA 6 2% 012 |0% |O N/A | N/A N/A | 6 7% (012 | 1%
DEP 6 2% |9.68 [18% | 4 2% |8.37 |20% | 2 2% | 1.31 | 11%
DOT 5 2% (044 1% |2 1% | 0.11 0% |3 3% |0.33 | 3%
BPL 4 2% |0.06 0% |4 2% | 0.06 0% |0 N/A | N/A | N/A
NYPD 3 1% (012 | 0% 0 N/A | N/A N/A | 3 3% 012 | 1%
CUNY 2 1% (055 |1% |1 1% | 0.24 1% | 1 1% [0.31 | 3%
DCAS 2 1% |0.24 | 0% 1 1% |0.23 1% | 1 1% |0.01 | 0%
EDC 2 1% [1.09 |2% |O N/A | N/A N/A |2 2% |1.09 | 9%
DOC 1 0% |0.01 | 0% 0 N/A | N/A N/A | 1 1% |0.01 | 0%
HHC 1 0% |0.06 0% |1 1% | 0.06 0% |0 N/A | N/A | N/A
ACS 0 0% |N/A |[N/A | O N/A | N/A N/A | O N/A | N/A | N/A
DFTA 0 0% |[N/A |[NA | O N/A | NJA [N/A | O N/A | N/A | N/A
DHS 0 0% |N/A |[NA | O N/A | N/A N/A | O N/A | N/A | N/A
DOHMH |0 0% |N/A [N/A | O N/A | N/A N/A | O N/A | N/A | N/A
FIT 0 0% |[N/A |[NA | O N/A | N/A N/A | O N/A | N/A | N/A
HRA 0 0% |[N/A [N/A | O N/A | N/A N/A | O N/A | N/A | N/A
NYPL 0 0% |N/A |[N/A | O N/A | N/A N/A | O N/A | N/A | N/A
OCME 0 0% |[N/A |[NA | O N/A | N/A N/A | O N/A | N/A | N/A
QPL 0 0% |N/A [N/A |0 N/A | N/A N/A |0 N/A | N/A | N/A

29
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Table 4. Agency Breakdown of Sites Assessed for Solar-Readiness

Total Assessed

Agency 1{o]3 : Solar-Beady
Solar-Readiness (251 of 1914 sites, 20.5 MW)
(1914 sites)

DOE 910 48% 109 43% 10.5 51%
NYPD 115 6% 17 7% 1 5%
FDNY 104 5% 7 3% 0.2 1%
DCLA 97 5% 18 7% 1 5%
DPR 85 4% 22 9% 1.4 7%
DEP 82 4% 1 0% 0.2 1%
CUNY 67 4% 11 4% 0.6 3%
DSNY 58 3% 8 3% 1.7 8%
DHS 54 3% 15 6% 1.3 7%
DCAS 53 3% 2 1% 0.2 1%
NYPL 52 3% 11 4% 0.5 2%
DOC 43 2% 1 0% 0 0%
HHC 43 2% 6 2% 1 5%
DOT 31 2% 1 0% 0.1 0%
BPL 30 2% 9 4% 0.5 2%
DOHMH | 24 1% 0 N/A N/A 0%
QPL 21 1% 8 3% 0.1 1%
ACS 16 1% 0 N/A N/A 0%
HRA 12 1% 1 0% 0 0%
FIT 10 1% 3 1% 0.1 1%
OCME 4 0% 0 N/A N/A 0%
DFTA 3 0% 1 0% 0 0%




2020 Assessment Findings

Based on the results of the 2020 Solar-Readiness Assessment, DCAS has
determined the following key takeaways:

Larger-scale opportunities are concentrated at a small portion of
buildings.

Of the 251 solar-ready sites identified, only 67 buildings (27 %) had an
estimated capacity of 100 kW or larger. Yet, solar capacities of 100 kW

or greater accounted for 69% of the 20 solar-ready megawatts. In other
words, the largest-scale solar opportunities are concentrated among a small
number of solar-ready buildings. Considering the fixed timelines and soft-
costs to develop and install a single solar installation, prioritizing the largest-
scale installations will yield the greatest amount of capacity at the least cost.
Equally notable is that 51% of solar-ready capacity is concentrated with
DOE buildings alone. Working closely with DOE and SCA will be crucial in
realizing the full solar potential of school facilities. Despite the available solar
potential, as many of the larger-scale sites advance towards development,
the pool of large facilities from which DCAS can draw from is dwindling.

Figure 10. Capacity Ranges (MW) of In Progress and Solar-Ready
Buildings
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The City must proactively replace large rooftops to advance solar
development.

Given the insufficient supply of solar-ready rooftops, as well as the
continued aging out of significant portions of the City’s rooftop portfolio,
the City must proactively invest in roof replacements to unlock solar
potential and pursue solar installations in tandem. DCAS has categorized
approximately 80 facilities as high-priority sites for rooftop replacements.
These sites alone could yield nearly 14 MW of potential solar capacity.
Replacing the top ten largest rooftops and installing solar could yield
nearly 4 MW of capacity.

Rooftop solar alone is insufficient to achieve 100 MW by 2025.

The City cannot reach the 100 MW by 2025 goal through rooftop solar
alone. Even when accounting for planned and potential roof replacements
achievable by 2025, there is a need to advance non-rooftop solar PV
installations —including parking lot canopies, ground mounted systems,
and installations at infrastructure sites—as well as other opportunities to
achieve the 100 MW goal by 2025.

Figure 11. Total Available Rooftop Solar Capacity (MW)
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Environmental Justice and Strategic Deployment of Solar PV.

In 2017, the City passed LL64, which codified Environmental Justice Areas
(EJASs) for the City of New York and required City agencies to incorporate
environmental justice into citywide decision-making. DCAS found that 61%
of the 1,914 assessed buildings are in EJAs, with a nearly proportionate
60% of solar-ready buildings and estimated solar potential (11 MW) located
in EJAs. In addition, DCAS found that 39% of completed sites (7 MW) were
located in EJAs. Recognizing the need to advance environmental justice

in tandem with clean energy development and GHG mitigation, 66% of

in progress sites (29 MW) are located in EJAs, and DCAS will continue to
prioritize developing solar installations in these areas.

Figure 12. Environmental Justice Area Distribution by Site Count
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Figure 13. Environmental Justice Area Distribution by Capacity (MW)
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Figure 14. Solar Educational Program

Students at Global Learning Collaborative High School learn about solar systems as
part of the NYC Solar Schools Education Program.

DCAS is committed to working with its partners to deliver solar education
programs to students across New York City schools and building
pathways for green careers. In 2015, DCAS and the DOE Office of
Sustainability partnered with Solar One, an environmental non-profit with
extensive educational programming, to connect the City’s investments
in rooftop solar on school buildings to student learning and workforce
development. The NYC Solar Schools Education Program was born

out of this partnership and provides free training and standards-aligned
curriculum for teachers across all grade levels and subject areas. As of
2020, over 1,300 DOE educators and over 1,700 students participated

in the program and received hands-on activities and free materials to
integrate renewable energy and climate education in their classrooms.



Additionally, at 13 DOE Career and Technical Education (CTE) high
schools, skill-building training in solar PV design and installation are
integrated into electrical, engineering, and construction trades programs
to help build the City’s future renewable energy workforce. Nearly

1,000 CTE students have been trained to date. Expanding beyond the
classroom, in the summer of 2019, four CTE students gained real-world
work experience installing solar on DOE schools through paid internships
with a solar installer. DCAS and its partners are committed to growing
these educational programs and continuing to provide the next generation
with the skKills they will need to join one of the fastest growing industries in
the nation.

Since 2017, DCAS in collaboration with Solar One and the Fortune Society
has provided solar basics training and related vocational services to
cohorts at Rikers Island. Over 100 individuals have taken a two-day in-
site training course and 61 individuals have taken a five-day post release
training program. Of those who had taken the Solar One training, 19
individuals have been hired, with 10 of those placements being in the
construction or energy efficiency industries. The City is working with

the Fortune Society, NYC Small Business Services, project developers,
and individual unions to connect trainees facing barriers to traditional
employment with green jobs to decrease the recidivism rate in New York
City.
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To supplement solar PV generation and to stabilize the local power grid,
increased deployment of energy storage is a crucial part of the path
toward decarbonization in New York City.

Since 2016, DCAS has implemented the following strategies to expand
energy storage consideration at its facilities:

+ Requiring assessments of energy storage potential as part of the
planning for all solar PV projects

+ Including energy storage options in solar PV solicitations wherever
feasible and applicable

+ Increasing collaboration with Con Edison to identify energy storage
opportunities that would benefit the electric grid, while supporting
the sustainability and resiliency of City facilities

« Advancing resiliency projects for solar and storage systems at
facilities that do not have existing backup power systems and that
meet any of the following criteria:

o Have unreliable grid conditions

o Were impacted by severe weather

o Act as community focal points during emergency events
o Host emergency responders

DCAS has also worked closely with FDNY and the Department of
Buildings to adhere to the important fire, life safety, and technical
requirements for energy storage and to monitor industry trends,
particularly as new battery chemistries and technologies come to
market, and regulatory bodies gain a deeper understanding of the safety
considerations associated with the widescale deployment of these
systems. This close coordination will inform DCAS’s efforts to implement
energy storage systems that are safe, durable, cost effective, and
impactful.



Lastly, LL181 will require DCAS to perform a citywide energy storage
study to review the feasibility of energy storage systems for City
properties. DCAS is working closely with NREL and NYPA to develop this
study. The study will review the challenges and opportunities for energy
storage on public land. The coupling of energy storage with DER, like
solar PV, may extend the benefits of these distributed resources, provide
greater resiliency benefits, and improve local reliability. The City has been
advocating for market design changes at the New York Independent
System Operator and Federal Energy Regulatory Commission, like the
implementation of a hybrid aggregation market participation model, that
will promote the coupling of renewable DER and energy storage systems.
While some progress has been made, additional regulatory changes would
make this type of deployment more cost effective.




MIA 00} Ol AVMHLVd

o
X
O
-
m
O
-]
»n
>
<
O
U
L
>
o
<
9

Achieving the 100 MW by 2025 goal has meant overcoming significant
barriers and constraints. While unforeseen programmatic setbacks led to
slower than expected growth in the program’s early years, project delivery
mechanism developments made since 2015, and those currently in
development, have positioned DCAS at an inflection point for exponential
growth. As of 2020, DCAS has installed 12 MW of solar projects and is in the
process of delivering an additional 41 MW of installations. In terms of future
development, DCAS has measured City buildings and other properties’ solar
potential and identified up to 153 MW of gross resource potential (Figure 15).
Through research into site feasibility, agency coordination, and continued
development of delivery processes, DCAS anticipates the net resource
potential to be enough to meet the goal of 100 MW by 2025.

Building on lessons learned to date, DCAS’s pathway to 100 MW will
incorporate the following strategies:

+ Accelerate High-Priority Roof Replacements:

Roof replacements are vital to DCAS’s ability to scale up rooftop
solar. DCAS has identified a number of high-priority roofs for

roof replacements. Many of these facilities are at DOE schools
and DCAS will work with DOE and SCA to prioritize and support
these facilities for roof replacement and solar development.
Additionally, DCAS has funded solar PV systems through the
Department of Design and Construction (DDC) at DSNY facilities
currently undergoing roof replacements, or as part of agency plans
undergoing new construction. More than 80 MW of solar capacity
can be installed on rooftops by 2025, accounting for completed
and in progress projects as well as the additional potential of
solar-ready roofs, planned new roofs, and high-priority roof
replacements.

+ Develop Solar Canopies at Municipal Parking Lots and Garages:

Long expanses of asphalt parking areas not only increase the
urban heat island effect and stormwater runoff concerns, but also
are underutilized assets that could be made more productive,
attractive, and sustainable through the installation of solar PV
canopies. DCAS estimates that 14 MW of capacity in the form of
solar canopies can be developed at municipal parking lots and
garages throughout the five boroughs. DCAS is currently advancing
a Request for Proposal for its first parking canopy system and is
exploring feasibility for other future sites.



+ Develop Megawatt-Scale Solar at City-Managed Infrastructure
Sites:

Similar to parking lots, there is an opportunity to complement
rooftop solar utilizing the City’s owned and operated infrastructure
for megawatt-scale solar installations. WRRFs and other
infrastructure sites that have available space and can either

fully utilize solar power generated on site, or interconnect and
export power to the electric distribution grid, are candidates for
development. WRRFs present an opportunity to develop up to 15
MW of solar PV capacity. The City is currently partnering with NYPA
and DEP to develop over 7 MW of solar capacity at the Ward’s
Island WRRF, which will include rooftop and ground-mounted
installations, as well as systems on water treatment tanks and
processing infrastructure.

Figure 15. Completed, In Progress, and Potential Solar Capacity (MW)
by Project Category
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Figure 16. Historic and Projected Annual Phasing (MW) by Project
Category
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While establishing future solar PV projects and construction phasing is
important to reaching the 100 MW goal, DCAS can further assist these
efforts by improving relevant processes and resources, including:

Expand Contracting Channels for Design and Construction
Services:

Achieving the rate of growth needed to scale to 100 MW will
require the City to utilize all available procurement and contracting
channels and create new ones. DCAS developed a PQL for General
Construction Services that includes solar development work

and will issue solicitations in the coming months. DCAS is also
working with NYPA to procure renewable energy at schools, the
Wards Island Water Resource Recovery Facility, and other sites
via PPAs that are able to capture the value of federal tax credits.
DCAS is also exploring several other project delivery channels and
partnerships to ensure that it has sufficient capacity to reach the
100 MW by 2025 goal.

Prioritize Environmental Justice and Community Benefits:

DCAS will continue to prioritize environmental justice in the siting
of solar systems. In addition, DCAS can bolster the resiliency of
critical facilities and support equitable distribution of resources
through its clean energy program. As DCAS completes its first
generation of resilient solar projects, it will look for new sites and
high impact opportunities to promote resiliency and environmental
justice through its clean energy investments.

Develop the Clean Energy Workforce:

With the pace of change in the solar industry, DCAS is committed
to opening access to clean energy jobs while maintaining quality,
cost competitiveness, and efficiency. DCAS will continue to partner
with Local Union No. 3 IBEW of Greater New York, BCTC, the
National Electrical Contractors Association, community-based
workforce development organizations, and private developers to
strengthen and diversify the clean energy workforce.
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Operate and Maintain for System Longevity and Efficiency:

To achieve the aggressive GHG reduction goals set forth in LL97,
DCAS must efficiently operate and maintain its portfolio of solar
energy assets. Efficient operations and maintenance will require
state-of-the-art data analytics to predict system maintenance
needs, a skilled workforce made up of City government personnel
and contractors to conduct O&M activities, and ongoing financial
resources. DCAS has partnered with NREL to develop high-
quality equipment specifications, O&M best practices, and other
performance standards to improve the efficiency of existing
systems.



The City of New York has set forth an ambitious municipal renewable
energy goal. With 12 MW of solar PV completed and 41 MW more
underway. As of December 31, 2020, DCAS has laid a solid foundation for
solar project delivery. Reaching 100 MW will require significant focus and
effort to scale up solar project completions within the next five years.

As DCAS ramps up construction after the depths of the pandemic,

it is imperative to utilize all avenues of procurement to deploy solar

as quickly and efficiently as possible. DCAS is aiming to increase the
annual installation goal to 20 MW starting in 2022. While these goals are
technically feasible, and 41 MW are already in progress, to accomplish
these objectives requires sustained commitment from all parts of city
government to minimize challenges experienced to date. The DCAS team
has fostered close partnerships with DOE, SCA, DDC, and other agency
partners to streamline the solar rooftop design and construction process.
Additionally, DCAS is pursuing both Capital and PPA procurement
mechanisms to deploy multiple projects simultaneously. As DCAS
completes its active projects, it will develop new project bid portfolios
from the solar-ready roof list. Furthermore, with the recent NYPA PPA
project award, DCAS is beginning to design non-rooftop solar options
including solar canopies at Ward’s Island. While designing the Ward’s
Island installation, DCAS will apply this technical experience to begin new
non-rooftop projects with DEP, DOT, and other agency partners. Efficient
project deployment, multiple contracting mechanisms, and creative solar
designs will scale up the City’s installed solar capacity.

Installing 100 MW of solar PV by 2025 is an aggressive goal, and one
whose importance is underscored by the current COVID-19 pandemic.
This public health crisis illustrates how global and local challenges,
including climate change and its associated morbidities, can have
devastating impacts if not addressed head-on. By incorporating
environmental justice, workforce development, and forward-thinking
policy with clean energy projects, DCAS has positioned itself to achieve
meaningful goals in the realm of climate change and emissions reduction.
100 MW of solar will provide new renewable energy resources, while
mitigating the effects of climate change and providing a more sustainable
environment for all New York City residents.
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