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16 
Greenhouse Gas Emissions, Climate 
Change, and Disproportionate Burden 
This chapter discusses the greenhouse gas (GHG) emissions that would be 
generated by the Proposed Project, evaluates the consistency of the 
Proposed Project with the New York City and New York State GHG climate 
goals, and discusses the resilience of the Proposed Project to the projected 
effects of climate change. 

Introduction 
Empire State Development (ESD) is proposing to redevelop approximately 59 acres of vacant and 
underutilized State-owned land within the Creedmoor campus on the parcel located at 79-25 
Winchester Boulevard, Queens, New York 11203 (Queens Block 7880, part of Lot 1, the Project Site). 
More specifically, the Project Site would be redeveloped with up to approximately 3 million gross 
square feet (gsf) of mixed-use space, including residential, open space, neighborhood retail, 
community facilities, educational uses, and parking (the Proposed Project).   

This GHG emissions and climate change assessment follows the guidelines in the 2021 CEQR 
Technical Manual, New York State Department of Environmental Conservation (NYSDEC) Policy on 
Assessing Energy Use and Greenhouse Gas Emissions in Environmental Impact Statements, and the 
requirements under the Climate Leadership and Community Protection Act (CLCPA), including 
NYSDEC Commissioner Policy #49 Climate Change and DEC Action (CP-49). CLCPA Section 7 
provides that when “considering and issuing permits, licenses, and other administrative approvals 
and decisions, including but not limited to the execution of grants, loans, and contracts, all state 
agencies, offices, authorities, and divisions shall consider whether such decisions are inconsistent 
with or will interfere with the attainment of the [CLCPA’s] statewide greenhouse gas emissions limits.” 
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As discussed in the CEQR Technical Manual, increased concentrations of GHGs are changing the 
global climate and resulting in wide-ranging effects on the environment, such as rising sea levels, 
increases in temperatures, and changes in precipitation levels. Although the contribution of a 
proposed project’s GHG emissions to global GHG emissions is small when compared to the scale and 
magnitude of global climate change, certain projects’ contribution of GHG emissions still should be 
analyzed to determine their consistency with the New York City and New York State GHG reduction 
goals. According to the CEQR Technical Manual, a GHG emissions assessment is typically conducted 
for larger projects undergoing an Environmental Impact Statement (EIS), especially projects that 
would result in development of 350,000 square feet or greater. The Proposed Project would result in 
the total development of approximately 3 million gross square feet (gsf). Therefore, a GHG emissions 
assessment is warranted. 

First established in 2010 and updated in 2022, DEC Commissioner Policy #49 Climate Change and 
DEC Action (CP-49) provides guidance to agency divisions, offices, and regions regarding the 
incorporation of climate change considerations into agency activities. In 2022, NYSDEC revised CP-49 
to reflect requirements under the CLCPA. The policy requires the consideration of impacts to 
Disadvantaged Communities (DACs). There are no designated DACs within the Proposed Project site 
or the study area within a one-half mile perimeter around the site. Therefore, the Proposed Project 
would not negatively affect DACs and would not result in a disproportionate burden. Therefore, no 
further assessment of DACs per CLCPA is required. The policy also requires consideration of future 
climate risks, in accordance with the Community Risk and Resiliency Act of 2014 (CRRA). Although 
the Project Site is located outside of the existing floodplain and the projected floodplain with the 
likely effects of climate change, measures that would be incorporated to make the Proposed Project 
more resilient to the likely climate change effects are described. 

Principal Conclusions 
The Proposed Project would not result in a significant adverse impact related to greenhouse gas 
(GHG) emissions, climate change and disproportionate burden. Following CLCPA approach to 
quantifying GHG emissions and the methodology provided in the CEQR Technical Manual, the 
Proposed Project would emit an estimated 67,548 metric tons of carbon dioxide equivalent (CO2e) 
per year, with approximately 76 percent of those emissions resulting from the Proposed Project 
buildings and 24 percent of the emissions resulting from mobile sources. There are no designated 
Disadvantaged Communities (DACs), as required to be considered under CLCPA, within the Proposed 
Project site or the study area within a one-half mile perimeter around the site. Therefore, the 
Proposed Project would not negatively affect DACs and would not result in a disproportionate 
burden. 

As noted in the Design Guidelines, ESD would require all new developments on the Project Site to 
obtain Enterprise Green Communities Certification or meet a higher green building standard such as 
Passive House for residential building performance. With the Proposed Project buildings designed to 
be all electric (with the associated emissions decreasing as the electric grid transitions to renewable 
energy per CLCPA requirements), along with other sustainability measures that would be included in 
the Proposed Project design, the project would support the applicable New York City GHG reduction 
goals and the goals of the CLCPA. In addition, all new developments on the Project Site would be 
designed to be resilient to the likely effects of climate change. The Proposed Project would not 
prolong the reliance of fossil fuels and would not impede the City or State from achieving the climate 
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commitments. Therefore, the Proposed Project would be consistent with the CLCPA and the City’s 
GHG emission reduction goals. 

Background and Methodology 

Pollutants of Concern 
GHGs are those gaseous constituents of the atmosphere that absorb infrared radiation (heat) emitted 
by the Earth’s surface, the atmosphere, and clouds. This property causes the general warming of the 
Earth’s atmosphere, or the “greenhouse effect.” Some GHGs, such as carbon dioxide (CO2), occur 
both naturally and are emitted into the atmosphere through human activities (anthropogenic).  

The CEQR Technical Manual lists six GHGs that may warrant analysis: CO2, nitrous oxide (N2O), 
methane (CH4), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). To 
present a sum of all emitted GHGs, emissions of each gas are expressed in metric tons of carbon 
dioxide equivalent (CO2e) and added together. CO2e is a unit representing the quantity of each GHG 
weighted by its Global Warming Potential (GWP), a measure of a GHG’s effectiveness as a climate 
change driver, using CO2 as a reference. GHGs have different effects on the planetary climate. For 
example, methane is 21-25 times worse for the planet then CO2 in the longer term (100 years) and 84 
times worse than CO2 in the shorter term (20 years). The International Panel of Climate Change (IPCC) 
updates the GWP values as scientific models improve and as the atmosphere changes and publishes 
the updates in their Annual Reports (AR). 

The key GHGs that would result from the Proposed Project and their GWPs are presented in Table 
16-1. 

Table 16-1 Global Warming Potential (GWP) for Primary Greenhouse Gases 

Greenhouse Gas Common Sources 100-Year GWP 20-Year GWP 

CO2 - Carbon Dioxide Fossil fuel combustion, forest clearing, 
cement production 1 1 

CH4 - Methane 

Landfills, production and distribution 
of natural gas and petroleum, 

anaerobic digestion, rice cultivation, 
fossil fuel combustion 

21 84 

N2O - Nitrous Oxide Fossil fuel combustion, fertilizers, nylon 
production, manure 310 264 

Note: The 100-year GWPs above are based on the Intergovernmental Panel for Climate Change (IPCC) Second Assessment 
Report (SAR). The IPCC has since published updated GWP values that reflect new information. However, GWP values from the 
SAR are still used, in accordance with the CEQR Technical Manual to maintain consistency in GHG reporting. The 20-year 
GWPs derived from the IPCC Fifth Assessment Report (AR5) are provided above, as in accordance with CLCPA. 

› Carbon Dioxide (CO2). CO2 results from the combustion of fossil fuels (oil, natural gas, and 
coal), solid waste, trees, and wood products, and from other chemical reactions (e.g., 
manufacture of cement). CO2 is removed from the atmosphere (or “sequestered”) when it is 
absorbed by plants as part of the biological carbon cycle. Although not the GHG with the 
strongest effect per molecule, CO2 is by far the most abundant and, therefore typically included 
in GHG assessment. 
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› Methane (CH4). CH4 is emitted during the production, transport, and combustion of fossil fuels, 
such as coal, natural gas, and oil. Methane emissions also result from livestock and other 
agricultural practices, as well as by the decay of organic waste in municipal solid waste landfills 
and wastewater treatment facilities.  

› Nitrous Oxide (N2O). N2O is emitted during agricultural and industrial activities, as well as 
during the combustion of fossil fuels and solid waste.  

› Fluorinated Gases. Hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride are powerful 
synthetic GHGs that are emitted from a variety of industrial processes. Fluorinated gases that are 
GHGs are used as substitutes for ozone-depleting substances (e.g., chlorofluorocarbons [CFCs], 
hydrochlorofluorocarbons [HCFCs], and halons). 

The assessment for the Proposed Project focuses on emissions of CO2, N2O, and CH4 (expressed in 
metric tons of CO2e), as the Proposed Project would not include major sources of HFCs, PFCs, or SF6. 

Policy and Regulations on GHG Emissions and Climate Resilience 
The following provides the climate requirements and policies at the federal, state, and local levels to 
provide context of the information provided herein. 

Federal 

The U.S. Environmental Protection Agency (EPA) enforces the Clean Air Act (CAA), which regulates air 
emissions, including GHG emissions. The EPA issued an endangerment finding in 2009 under Section 
202(a) of the Clean Air Act, which stated that GHGs threaten public health and welfare, providing the 
basis for regulating these emissions. 

The U.S. Department of Energy (USDOE) is responsible for the country’s energy policy and research, 
including efforts to reduce GHG emissions through energy efficiency and renewable energy 
technologies. The USDOE also regulates energy production and consumption, including the 
standards for energy efficiency in buildings. 

Recent federal policy and investment have been established to support energy modernization, 
reduce dependency on fossil fuels, and reduce GHG emissions. This includes the Inflation Reduction 
Act, which expands tax credits for initiatives such as clean energy, electric vehicles (EVs), and energy 
efficiency; and the Infrastructure Investment and Jobs Act (2021), which provides investments in 
energy modernization, transportation, and building decarbonization. Executive Orders 13990, 
Protecting Public Health and the Environment and Restoring Science to Tackle the Climate Crisis,1 and 
14008, Tackling the Climate Crisis at Home and Abroad,2 seek to lower GHG emissions and 
strengthen the climate resilience of infrastructure against the impacts of climate change. 

 
1  Executive Order 13990, Protecting Public Health and the Environment and Restoring Science to Tackle the Climate Crisis, 86 Fed. Reg. 7,037, 

January 20, 2021. 
2  Executive Order 14008, Tackling the Climate Crisis at Home and Abroad, 86 Fed. Reg. 7,619, January 27, 2021. 
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State 

In 2019, New York State enacted the CLCPA per which the NYSDEC adopted 6 NYCRR Part 496, 
Statewide Greenhouse Gas Emission Limits,3 which contains limits on the emission of GHGs in 2030 
and 2050 as a percentage of 1990 emissions. The rule established 410 million metric tons of carbon 
dioxide equivalent emissions (million metric tons CO2e) as the 1990 baseline and, per the CLCPA, the 
State committed to the following requirements: 

› 40 percent GHG emissions reduction from 1990 baseline level by 2030 (60 percent of 1990 
emission levels, which equates to 246 million metric tons CO2e); and 

› 85 percent GHG emissions reduction from 1990 baseline level by 2050 (15 percent of 1990 
emission levels, which equates to 61 million metric tons CO2e). 

The CLCPA also establishes a goal of net zero emissions across all sectors of the economy by 2050 
(the remaining 15 percent achieved through GHG emissions offset projects).  

Part 496 applies to all emission sources in the State, although it does not itself impose compliance 
obligations. Other relevant State policies and guidelines include the following: 

› Guide for Assessing Energy Use and Greenhouse Gas Emissions in Environmental Impact 
Statements 

› Energy Conservation Construction Code 
› Climate Action Council Scoping Plan. The Scoping Plan is the framework for how New York will 

reduce greenhouse gas emissions and achieve net-zero emissions, increase renewable energy 
use, and ensure all communities equitably benefit in the clean energy transition.4 

› Part 490 Projected Sea-Level Rise 

As part of New York State’s commitment to reducing the embodied carbon of building and 
infrastructure projects, the GreenNY Council has issued guidance on reporting and disclosure of 
commonly used construction materials (identified in the guidance), per Executive Order 22.5 The first 
phase of GreenNY Council Embodied Carbon Guidance focuses on data collection of material 
quantities and Environmental Product Declarations (EPDs). 

New York State is also developing an economywide Cap-and-Invest Program to meet the 
requirements set forth in the CLCPA. It is anticipated that large-scale GHG emissions sources and 
distributors of heating and transportation fuels will be required to purchase or obtain allowances for 
the emissions associated with their activities. Proceeds from the Cap-and-Invest auctions will be 
invested to bolster carbon reductions and help ensure the Cap-and-Invest Program is affordable for 
all New Yorkers and delivers benefits to disadvantaged communities. Proceeds will support critical 
investments in climate mitigation, energy efficiency, clean transportation, and other projects, in 
addition to funding an annual Consumer Climate Action Account that will be distributed to New 
Yorkers to mitigate potential consumer costs associated with the Program.6 

 
3  Title 6 of the New York Codes, Rules and Regulations, Chapter IV: Quality Services, Subchapter I: Climate Change, Part 486, Statewide 

Greenhouse Gas Emissions Limits, as established in the Climate Leadership and Community Protection Act, Chapter 106 of the Laws of 2019 
(Environmental Conservation Law Article 75-0107). 

4  New York State, Climate Act, New York’s Scoping Plan, https://climate.ny.gov/resources/scoping-plan/ 
5  New York State, Executive Order 22, https://www.governor.ny.gov/executive-order/no-22-leading-example-directing-state-agencies-adopt-

sustainability-and  
6  New York State, Cap-and-Invest, https://capandinvest.ny.gov/ 

https://www.governor.ny.gov/executive-order/no-22-leading-example-directing-state-agencies-adopt-sustainability-and
https://www.governor.ny.gov/executive-order/no-22-leading-example-directing-state-agencies-adopt-sustainability-and
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Local 

New York City’s long-term comprehensive plan for a sustainable and resilient New York City, which 
began as PlaNYC 2030 in 2007, and continues to evolve today as OneNYC, includes GHG emissions 
reduction goals, many specific initiatives that can result in emission reductions, and initiatives aimed 
at adapting to future climate change impacts. The goal to reduce citywide GHG emissions to 30 
percent below 2005 levels by 2030 (“30 by 30”) was codified by Local Law 22 of 2008, known as the 
New York City Climate Protection Act (the “GHG reduction goal”). The City also has announced a 
longer-term goal of reducing emissions to 80 percent below 2005 levels by 2050 (“80 by 50”), which 
was codified by Local Law 66 of 2014, and has published a study evaluating the potential for 
achieving that goal. More recently, as part of OneNYC, the City has announced a more aggressive 
goal for reducing emissions from building energy down to 30 percent below 2005 levels by 2025. 

In May 2019, the New York City Council enacted Local Law 97 of 2019—the Climate Mobilization Act. 
For most buildings that exceed 25,000 gsf (excluding electricity/steam generation facilities, rent-
regulated accommodations, places of public worship, and city-owned properties), the City has 
established annual building emission limits beginning in 2024 and would require the owner of a 
covered building to submit annual reports demonstrating the building is in compliance with the 
current GHG emission limits. For buildings not covered under the GHG emissions limits, owners may 
either demonstrate compliance with the current limits or implement specified energy conservation 
measures where applicable. Additionally, New York City’s Local Law 154 of 2021 prohibits the onsite 
combustion of fuels that emit more than 25 kg CO2/ MMBTU. 

Executive Order 23 of 2022, Clean Construction, is aimed at using lower embodied carbon 
construction materials and reducing construction waste, recognizing that the embodied carbon from 
cement manufacturing is responsible for an estimated 8 percent of global GHG emissions and the 
embodied carbon from iron and steel production accounts for approximately 7 percent of global 
GHG emissions. 

There are also local initiatives related to assessing the potential local impacts of global climate change 
and development strategies to make existing and proposed infrastructure and development more 
resilient to the effects of climate change. The initiatives include the work of the Climate Change 
Adaptation Task Force that the City launched in 2008 and the work of the New York City Panel on 
Climate Change (NPCC) composed of academic, policy advisors, and agencies to develop climate 
change projections of New York City. The 2009 Climate Risk Information report was prepared by the 
NPCC as part of PlaNYC to advise the Mayor and the Task Force on the potential climate change 
impacts on infrastructure including the effects of temperature, precipitation, rising sea levels, and 
extreme weather events. The NPCC developed projections using the Intergovernmental Panel on 
Climate Change (IPCC)-based methods to generate model-based probabilities for temperature, 
precipitation, sea level rise, and extreme events including coastal flooding in the 1 percent annual 
chance floodplain for the 2020s to the 2080s. These projections were developed using 16 global 
climate model (GCM) simulations and three GHGH emission scenarios. The NPCC released Climate 
Change Adaptation in New York City: Building a Risk Management Response in 2010 to serve as a basis 
for climate change adaptation in the City. In June 2013, the NPCC published Climate Risk Information 
2013: Observations, Climate Change Projections, and Maps, which outlines the most recent NPCC 
future climate projections. The NPCC regularly assesses climate change projections and updates those 
projections regularly. The resulting reports serve as a guide in the City’s policymaking process.  
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The City has started preparing for extreme climate events, as outlined in the: Natural Hazard 
Mitigation Plan, Coastal Storm Plan, Heat Emergency Plan, Debris Management Plan, Power 
Disruption Plan, Winter Weather Emergency Plan, and Flash Flood Emergency Plan. Additionally, the 
New York City Department of Environmental Protection (NYCDEP) issued several plans aimed at 
evaluating and implementing adaptive strategies for infrastructure, and the Department of City 
Planning (DCP) developed the Waterfront Revitalization Program (WRP), which serves as the City’s 
principal coastal management tool and established the City’s policies for development and use on 
the waterfront. DCP also published the Zoning for Coastal Flood Resiliency (ZCFR), a series of zoning 
changes for developments on the floodplain. 

Climate Change Benchmarks 

A number of benchmarks for energy efficiency and green building design have been developed. For 
example, Enterprise Green Communities provides a framework for sustainable building practices for 
affordable housing development, providing two levels of certification for developments that meet or 
exceed the criteria. The Leadership in Energy and Environmental Design (LEED) system is a 
benchmark for the design, construction, and operation of high-performance green buildings that 
includes energy efficiency components. EPA’s Energy Star is a program designed to identify and 
promote energy efficient buildings, facilities, and homes and encourage the purchase of energy 
efficient appliances, heating and cooling systems, office equipment, lighting, home electronics, and 
building envelopes.  

Methodology 

GHG Emissions 
According to the CEQR Technical Manual, a GHG emissions assessment is typically conducted for 
larger projects under review in an EIS, especially projects that would result in development of 350,000 
square feet or greater. The Proposed Project would result in the total development of approximately 
3 million gsf on the Development Site, therefore a GHG assessment is appropriate. 

A project’s GHG emissions under CEQR are assessed in two steps: first, GHG emissions of the 
Proposed Project are estimated, and second, the Proposed Project is evaluated for consistency with 
the City’s goals for reducing GHG emissions. The CEQR Technical Manual recommends that the 
project’s emissions be estimated with respect to the following main emissions sources: on-site 
operational emissions (direct and indirect); mobile source emissions (direct and indirect); and, when 
applicable, construction emissions and emissions from solid waste management. 

Operational and mobile source emissions were quantified for this analysis. Emissions associated with 
construction are described qualitatively. Construction emissions would include emissions from 
construction equipment, construction worker and delivery vehicle trips, and emissions associated 
with the production and transport of construction material, such as concrete and steel (embodied 
carbon emissions). Typical construction emissions and emissions associated with embodied carbon 
can account for about 10 years of building operational GHG emissions. The actual emissions of CO2e 
could vary depending on the efficiency of building operations and efficiency and use of sustainable 
practices during construction. As noted in Chapter 12, Solid Waste and Sanitation, the Proposed 
Project is not expected to fundamentally change the City’s solid waste management system, 
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therefore, no estimate of emissions from solid waste management is warranted. Management of 
construction waste that would result from the Proposed Project is discussed qualitatively. 

Building Operational Emissions 

Emissions associated with building energy use were calculated using the annual energy consumption 
estimates for the With-Action condition (see Table 13-3 in Chapter 13, Energy), EPA’s eGRID 2022 
emission factors for electricity7 (as the Proposed Project buildings would be all electric), and CLCPA 
20-year GWP from AR5 (for consistency with CLCPA). The electricity transmission and distribution 
losses were included. Future emissions are expected to be lower, as building energy efficiency 
improves and as the electric grid transitions to generating power from renewable energy sources, 
with a State goal of a zero-emission electric grid by 2040 (also the Proposed Project’s build year). 

Mobile Source Emissions 

The number of annual weekday and weekend vehicle trips by mode (cars, taxis, trucks, ambulettes, 
and school buses) that would be generated by the Proposed Project was calculated using the 
transportation demand assumptions developed for the analysis presented in Chapter 14, 
Transportation. The assumptions used in the calculation include average daily weekday and 
weekend person trips and delivery trips by proposed use, the percentage of vehicle trips by mode, 
and the average vehicle occupancy. Travel distances for ‘Other NYC’ boroughs (applicable to parts of 
the City outside of Manhattan) shown in Tables 18-5 and 18-6 of the CEQR Technical Manual were 
used in the calculations of annual vehicle miles traveled by cars and taxis. The average truck trip was 
assumed to be 38 miles, in accordance with the CEQR Technical Manual. Table 18-7 of the CEQR 
Technical Manual was used to determine the percentage of vehicle miles traveled by road type and 
the mobile GHG emissions calculator provided with the manual was used to estimate GHG emissions 
from the car, taxi, and truck trips associated with the Proposed Project. Emissions that would result 
from ambulettes and school buses associated with the Proposed Projects were calculated based on 
information developed for similar projects and EPA emission factors. The emissions calculated using 
CEQR Technical Manual Tables 18-5 and 18-6 are based on 100-year GWPs, shown in Table 16-1. As 
noted in the table, CLCPA uses 20-year GWP values (also shown in Table 16-1) to address the 
greater short-term impact of methane. Reducing methane emissions is increasingly recognized as 
important and urgent. On a larger scale (e.g., city), emissions calculated using 20-year GWPs can be 7 
to 8 percent higher than emissions calculated using 100-year GWPs. The contribution of methane to 
overall emissions (percent methane) is approximately three times higher when using 20-year GWPs 
than when using 100-year GWPs. 

Value of Carbon (Social Cost of Carbon) 

CLCPA directed NYSDEC to establish a value of carbon for use by New York State agencies. The value 
of carbon is a monetary representation of the impact of a marginal change in GHG emissions, usually 
expressed in terms of dollars per ton of a GHG. NYSDEC’s Establishing a Value of Carbon, Guidelines 
for Use by State Agencies8 notes that the value of carbon should be considered as part of a full 
assessment of the impacts described within the CLCPA, including disproportionate burden to 

 
7  USEPA, 2022 eGRID, https://www.epa.gov/system/files/documents/2024-01/egrid2022_summary_tables.pdf 
8  New York State Department of Environmental Conservation, Establishing a Value of Carbon, Guidelines for Use by State Agencies, 

https://extapps.dec.ny.gov/docs/administration_pdf/vocguide23final.pdf  

https://extapps.dec.ny.gov/docs/administration_pdf/vocguide23final.pdf
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disadvantaged communities, as well as to public health and the environment, in accordance with 
SEQRA. 

Where appropriate, the NYSDEC recommended the use of the federal U.S. Interagency Working 
Group’s (federal IWG) damages-based value of carbon, also referred to as the social cost of carbon 
dioxide, methane, nitrous oxide, and other GHGs. NYSDEC issued the federal IWG values in 2020 
dollars per metric ton of emissions (adjusted for inflation) along with estimates based on additional 
discount rates for carbon dioxide, methane and nitrous oxide. NYSDEC recommended that NYS 
entities provide an assessment using a central value that is estimated at the 2 percent discount rate 
as the primary value for decision-making, while also reporting the impacts at 1 and 3 percent to 
provide a comprehensive analysis. After the NYSDEC established a value of carbon for use by New 
York State agencies, EPA issued new social cost values based on updated modeling and a revised 
approach to discounting.  

As NYSDEC has recognized the EPA values to be the best available information the EPA values are 
used in this assessment. 9 For the 2040 build year, the EPA established social cost of carbon ranges 
from $173 to $431 per metric ton of CO2, or $267 per metric ton of CO2 using the central discount 
rate of 2 percent (all costs reported in 2020 dollars).  

The social costs provided by EPA increase over time and are reported to 2080. A cumulative value of 
carbon over 40 years of project operation is presented in this assessment, using the cost of CO2 for 
the GHG emissions calculated in CO2e, an approximation made since the Proposed Project emissions 
are based on CEQR Technical Manual emissions factors that are provided as CO2e, rather than for 
individual gases. Although the Proposed Project emissions would decrease over time, as the 
electricity used by the Proposed Project buildings become increasingly generated from renewable 
sources and as the Proposed Project generated vehicle trips become increasingly taken by electric 
vehicles, the value of carbon presented in this assessment conservatively does not take these likely 
future changes into account and it should therefore be considered as an upper bound. 

Climate Change 
As discussed in the CEQR Technical Manual, rising sea levels and increases in storm surge and coastal 
flooding are the most immediate threats in New York City for which site-specific conditions can be 
assessed. The Proposed Project is not located within a floodplain or a coastal area. In addition, the 
Project Site is not located within the projected 2050s 500-year floodplain, or within the New York City 
Coastal Zone boundary. As such, impacts from sea level rise and coastal hazards would not be 
considered a concern for the Proposed Project. However, impacts from stormwater and high heat 
could affect vulnerable populations, such as children, the elderly, and individuals with health 
conditions. To reduce impacts of climate change, the project design, as noted in the Design 
Guidelines, shall include measures to reduce the urban heat island effect, provide open, vegetated 
space, and green infrastructure standards, specifications, and guidelines.  

 
9  https://www.epa.gov/system/files/documents/2023-12/epa_scghg_2023_report_final.pdf  

https://www.epa.gov/system/files/documents/2023-12/epa_scghg_2023_report_final.pdf
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Assessment 

Building Operational GHG Emissions 
The Proposed Project would use electricity for its heating, hot water, ventilation, lighting, and other 
energy needs. Therefore, except for emergency equipment that would potentially be needed, no 
direct GHG emissions are associated with the operation of the Proposed Project buildings. The 
emissions associated with electricity use would occur off-site (indirect emissions). Those indirect 
emissions are the result of the current use of non-zero carbon fuels to produce electricity. In the 
future, it is anticipated that with the State and City goals, the electric grid would become increasingly 
decarbonized. The indirect emissions that would result from electricity use were conservatively 
estimated using the GHG emission rates from 2022 eGRID and transmission and distribution loss of 
5.1 percent for the NYCW region that includes New York City. The building floor area, energy use, 
and the resulting GHG emissions from each of the uses are presented in detail in Table 16-2. A total 
of 51,450 metric tons of CO2e per year would be emitted as a result of electricity use in the Proposed 
Project buildings (conservatively assuming that the electric grid would not be decarbonized by the 
Proposed Project build year and that instead emissions associated with electricity use would remain 
as they were in 2022, the latest year for which EPA published data, as of November 2024). 

Table 16-2 Building Operational GHG Emissions 

Proposed Use 

Building 
Floor Area 

(GSF) 

Annual 
Energy Use  

(MWh) 

Annual 
Energy Use 

Loss  
(MWh) 

Annual 
GHG 

Emissions  
(metric 

tons CO2e) 
Residential 2,365,000 87,817 4,719 37,270 

Affordable Supportive Housing 385,000 14,296 768 6,067 

Local Retail 76,000 4,818 259 2,045 
Community Facility – Recreation Center   50,000 3,674 197 1,559  

Community Facility – Older Adult Center   16,500 1,212 65 514 
Early Childhood Center     8,100 595 32 253 

Public School 120,000 8,818 474 3,742 
Total 3,020,600 121,229 6,515 51,450 

Mobile Source GHG Emissions 
The number of annual vehicle trips by mode (cars, taxis, and trucks) that would be generated by the 
Proposed Project was calculated using the transportation planning assumptions developed for the 
traffic analysis and presented in Chapter 14, Transportation. Annual vehicle miles traveled (VMT) 
ware estimated based on the weekday and weekend trips and the average one-way distances as 
shown in Table 18-6 and Table 18-7 of the CEQR Technical Manual. The average truck trip was 
assumed to be 38 miles as per the CEQR Technical Manual. Table 16-3 shows the projected VMT, as 
the basis for the GHG emissions calculations from mobile sources. 
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Table 16-3 Annual Vehicle Miles Traveled (Miles Per Year) 

Proposed Use Car Taxi Truck Total 
Residential 29,664,829 439,483 1,542,918 31,647,230 

Affordable Supportive Housing 3,035,672 29,073 415,545 3,480,290 
Local Retail 1,126,513 - 223,462 1,349,975 

Medical Office 1,024,128 102,339 46,170 1,172,637 
Community Facility 502,793 - 267,483 770,276 

Early Childhood Center 798,900 11,335 5,382 815,617 
Public School 845,029 3,646 328,320 1,176,995 

Public Open Space  31,259  1,445  694   33,397 

Total 37,029,123 587,320 2,829,974 40,446,416 

In addition, the annual emissions from the average of 31 daily school bus trips that would be 
generated by the proposed school were estimated by assuming 8 metric tons of CO2e per year per 
bus.10 

The VMT by car, taxi, and truck for each proposed use was attributed to freeway, arterial, and local 
road travel, using the percentages by road type for Queens (Other Boroughs) provided in Table 18-7 
of the CEQR Technical Manual. The mobile GHG emissions calculator provided with the manual was 
then used to calculate projected GHG emissions from the car, taxi, and truck trips associated with 
each Proposed Project use. The resultant GHG emissions are presented in Table 16-4. 

Table 16-4 Annual Mobile Source GHG Emissions (metric tons CO2e) 

Proposed Use Car Taxi Truck Total 
Residential  9,292   123   2,227   11,641  

Affordable Supporting Housing  951 8   600   1,559  
Local Retail  353   -     322   675  

Medical Office 321 29 67 416 
Community Facility  157   -     386   543 

Early Childhood Center  250   3  8  261  
Public School  265  1  474   739  

Public Open Space  10   0   1   11 
Total  11,599   164   4,083   15,846  

With school bus emissions of 252 metric tons of CO2e per year, the total GHG emissions from the 
mobile sources attributable to the Proposed Project would be 16,098 metric tons of CO2e per year. 

Summary of Operational GHG Emissions 
Table 16-5 provides a summary of estimated annual operational GHG emissions that would result 
from the Proposed Project. 

 
10  Atlantic Yards Arena and Redevelopment Project DSEIS, 

https://cdn.esd.ny.gov/subsidiaries_projects/ayp/AtlanticYards/AdditionalResources/SEIS/4F_GreenhouseGasEmissions.pdf  

https://cdn.esd.ny.gov/subsidiaries_projects/ayp/AtlanticYards/AdditionalResources/SEIS/4F_GreenhouseGasEmissions.pdf
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Table 16-5 Summary of Annual GHG Emissions (Metric Tons of CO2e) 

Proposed Use 

Building 
Operational 
Emissions 

Mobile Source 
Emissions Total Emissions 

Residential  37,270   11,641   48,911  
Affordable Supportive Housing  6,067  1,559   7,626  

Local Retail1  2,045   1,091   3,136  
Community Facility  2,074   543  2,617  

Early Childhood Center  253   261  514  

Public School2  3,742   992   4,734  
Public Open Space  -    11   11  

Total  51,450   16,098  67,548 
Notes:  
1 Includes medical office. 
2 Includes mobile source emissions from school buses. 

Note that the building GHG emissions reported in Table 16-5 conservatively assume that grid 
electricity in 2040 and beyond would be produced using the same mix of fuels and renewable energy 
as in 2022. As it is anticipated that the State would make progress on decarbonizing the electric grid, 
the actual emissions once the Proposed Project is built would be much lower.   

In addition to emissions directly associated with energy use and use of fuel for transportation, CLCPA 
also requires consideration of upstream emissions. For the use of electricity in buildings, the 
upstream transmission and distribution losses were accounted for. While other upstream emissions 
were not quantified for the Proposed Project, this assessment acknowledges that upstream emissions 
associated with the use of fossil fuels (gasoline and diesel for cars) and fuels used to produce non-
renewable electricity are substantive. Upstream emissions are those associated with the production, 
processing and transport of fuels. For example, gasoline and diesel upstream emissions add 
approximately 24 percent to direct (tailpipe) emissions.  

New York State has a net zero emissions goal by 2050, which is supported by electrification of 
buildings and other stationary sources and vehicles, in conjunction with a zero-emission electric grid 
by 2040. With the state-wide implementation of CLCPA initiatives and attainment of goals, the 
Proposed Project emissions would also be minimal, as the Proposed Project would be all-electric and 
the electricity that would be used in the future would be generated from renewable or other non-
fossil fuel sources. With the planned electrification of the transportation sector, the vehicle trips 
generated by the Proposed Project are also anticipated to be compatible with the zero emissions 
goals in the future.  

Construction Emissions 
As discussed, construction emissions were not calculated but are estimated to be equivalent to 
approximately 10 years of operational emissions, including both direct emissions from construction 
vehicles and construction equipment, and embodied carbon. Embodied carbon emissions associated 
with the extraction, processing, and manufacturing of materials. Construction materials with high 
embodied carbon include concrete and steel, among others. For projects that elect to achieve the 
Enterprise Green Communities Certification to meet the Proposed Project’s high green building 
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standard requirement, the project would use concrete, steel, and insulation with a publicly disclosed 
EPD and aim to use materials with a lower carbon intensity.  

Construction of the Proposed Project would follow New York City regulations and codes for 
construction that require the use of recycled materials, reduced diesel emissions, limited idle time for 
vehicles and equipment on-site, and other measures to reduce carbon emissions. In addition, 
following these practices would contribute to the overall goal of reducing GHG emissions from 
construction. 

Value of Carbon (Social Cost of Carbon) 
Using EPA projected costs, in 2020 dollars, and discount rates ranging from 1.5 to 2.5 percent, the 
social cost (value) of carbon for operational emissions in the 2040 build year is estimated to be 
between approximately $11.7 million and $29.1 million, or $18.0 million, using the central discount 
rate of 2 percent.  

It should be noted that the Proposed Project emissions, and therefore the calculated value of carbon, 
are based on CEQR Technical Manual energy consumption factors, which do not account for the 
energy efficiency and sustainability measures that would be included in the Proposed Project design, 
and the 2022 eGRID electricity emission rates, which do not account for State’s zero-emission electric 
grid by 2040 goal. By designing all electric buildings, supporting non-motorized transportation 
modes (through pavement markings, bike lanes on Avenue C, bike parking, and ADA access), and 
installing EV charging stations, the Proposed Project would be positioned for a very low operational 
emissions future.  

It is expected that the Proposed Project operational emissions could be greatly reduced in future 
years with the increasing use of renewable power to generate electricity for the New York City electric 
grid, as required by the CLCPA, and the increasing utilization of electric vehicles rather than gasoline-
powered and diesel-powered vehicles. These trends, if realized, would greatly reduce the calculated 
social cost estimates presented above, as they would dramatically reduce the GHGs that would be 
indirectly emitted by the Project’s buildings’ electricity use and the Project-related vehicular traffic. 
Nevertheless, putting these trends aside, the value of carbon for the Proposed Project emissions 
shown in Table 16-5 was also calculated for 2080, and cumulatively for 2040 through 2080. The 
Proposed Project 2080 social cost (value) of carbon operational emissions is estimated to be between 
approximately $19.2 million and $40.6 million, or $27.5 million, using the central discount rate of 2 
percent. Cumulative social cost (value) of carbon over the 40-year span of Proposed Project operation 
is estimated to be between approximately $640.7 million and $1.4 billion, or $994.8 million, using the 
central discount rate of 2 percent. 

Evaluation of the Proposed Project Consistency with GHG Reduction 
Goals  
According to the CEQR Technical Manual, to determine the consistency with the City’s overall GHG 
reduction goals, an applicant should assess consistency with the following goals, as relevant to the 
project: 

› Construct new resource- and energy-efficient buildings (including the use of sustainable 
construction materials and practices) and improve the efficiency of existing buildings (Build 
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Efficient Buildings, Reduce Construction Operation Emissions, and Use Building Materials 
with Low Carbon Intensity) 

› Generate clean, renewable power through replacement of inefficient power plants with state-of-
the-art technology and expanding the use of clean distributed generation (Use Clean Power); 

› Pursue transit-oriented development (Transit-Oriented Development and Sustainable 
Transportation); 

› Encourage sustainable transportation through improving public transit, improving the efficiency 
of private vehicles, and decreasing the carbon intensity of fuels (Transit-Oriented Development 
and Sustainable Transportation). 

The Proposed Project would be certified under the Enterprise Green Communities criteria or meet a 
higher green building standard such as Passive House for residential building performance and 
comply with NYCDEP Standard Designs and Guidelines for Green Infrastructure Practices11 (for 
bioswales and rain gardens). For projects financed by New York State Housing and Community 
Renewal (HCR) and/or by New York City Housing Preservation and Development (HPD), compliance 
with HPD’s Design Guidelines and HCR’s Sustainability Guidelines12,respectively, would be required). 
The Proposed Project would advance the above listed goals as follows: 

› The Proposed Project would increase residential and commercial density at the Project Site. The 
proximity of amenities to residential development would encourage walking, biking, and other 
active transportation that does not utilize fossil fuels. Enterprise Green Community certification 
requires a minimum residential density (dwelling units/acre) of the census block group where the 
project is located. The Proposed Project would exceed this residential density requirement.  

› The Proposed Project would expand community amenities through the construction of a school 
(if warranted and funded by SCA), publicly accessible open space, neighborhood retail, and 
residential amenity space. The Proposed Project includes community facilities such as an early 
childhood center, older adult center, and a recreation center. Enterprise Green Community 
certification in New York City requires proposed developments to be within half a mile of at least 
four services, or within one mile of at least 7 services, such as those that would be developed as 
part of the Proposed Project. 

› Building efficiency: 
• Use EPA Energy Star® rated appliances and other high-efficiency appliances (required for 

projects that elect to achieve Enterprise Green Community certification to meet the 
Proposed Project’s required high green building standard). 

• Lighting HVAC controls, and plumbing upgrade work designed to reduce the use of energy 
and potable water beyond that required by the current NYC building code (required for 
projects that elect to achieve Enterprise Green Community certification and consistent with 
HCR and HPD guidelines which would be required for HCR or HPD financed projects). 

• Maximize interior daylighting (required by HCR guidelines for HCR financed projects). 
• Use efficient, directed exterior lighting (required by HCR guidelines for HCR financed 

projects). 

 
11 NYCDEP, Standard Designs and Guidelines for Green Infrastructure Practices, 

https://www.nyc.gov/assets/dep/downloads/pdf/water/stormwater/green-infrastructure/green-infrastructure-standard-designs.pdf 
12 HCR Design Guidelines, Sprin 2022, https://hcr.ny.gov/system/files/documents/2022/05/design-guidelines-_-spring-2022.pdf 

https://www.nyc.gov/assets/dep/downloads/pdf/water/stormwater/green-infrastructure/green-infrastructure-standard-designs.pdf
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• Use water conserving fixtures to reduce water consumption by at least 20 percent below 
baseline (required for projects that elect to achieve Enterprise Green Community certification 
to meet the Proposed Project’s required high green building standard). 

› Clean power: 
• As noted in the Design Guidelines, the Proposed Project would be designed to meet the 

goals of the CLCPA to have very low on-site fossil fuel related emissions. New development 
on the Project Site would be designed to meet Enterprise Green Communities certification or 
higher green building standard such as Passive House for residential building performance.  

› Green building materials: 
• For the Proposed Project’s new development that elect to achieve Enterprise Green 

Community certification to meet the Proposed Project’s required high green building 
standard, concrete and steel with publicly disclosed EPDs would be purchased. 

› Sustainable transportation / Transit-oriented development: 
• The Proposed Project would add bike lanes along Avenue C, facilitating biking, a sustainable 

mode of transportation. 
• The Proposed Project would include bike parking facilities within buildings and sidewalks. Per 

the Design Guidelines, bicycle storage, located near circulation and easily accessible by the 
tenants is required. 

• The Proposed Project would require EV charging stations be provided such that a minimum 
of 40 percent of the total number of vehicle parking spaces are served by charging facilities.  

• Bus routes near or within the Project Site include the MTA’s Q43, Q46, QM6, QM36, and X68 
routes, and the Nassau Inter-County Express (NICE) N22, N22x and N26 bus routes. 

› Waste reduction/management: 
• In accordance with HCR’s Sustainability Guidelines, the Proposed Project’s HCR-financed 

buildings would be required to develop and implement a construction waste management plan 
that reduces non-hazardous construction and demolition waste through recycling, salvaging, or 
diversion strategies, and maintain documentation on diversion rate for each selected strategy. 

• Provide for storage and collection of recyclables in building design  
•  As solid waste generated by the Proposed Project’s residential uses would be collected by 

DSNY, residents would be required to participate in the City’s recycling program for paper, 
metals, and certain types of plastics and glass as well as the curbside composting program 

The Proposed Project would incorporate design elements and features that that are consistent with 
the goals listed above.  

Resilience to Climate Change 

Stormwater Management 

The Proposed Project is not located in a floodplain or coastal area, so the effects of sea level rise and 
coastal flooding do not need to be analyzed as part of this assessment. However, stormwater 
infrastructure is needed to manage stormwater and reduce flooding from storms. The Proposed 
Project would comply with the NYCDEP Unified Stormwater Rules (USWR), Standard Designs and 
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Guidelines for Green Infrastructure Practices, NYC Green Infrastructure Design Manual,13 and the 
New York City Stormwater Manual.14 Stormwater infrastructure best practices include a retention-first 
approach and the use of vegetation (green stormwater infrastructure), prioritizing measures such as 
bioretention, tree preservation/planting, stormwater planters, and grass filter strips.  

The Proposed Project has committed to integrating rain gardens and bioswales in planted areas, 
where feasible. A minimum of 10 percent of the total planted area within the publicly accessible open 
space would be bioswales or rain gardens. Additionally, larger planted areas on the south side of 
South Street would be bioswales or rain gardens. The top of a bioswale’s grade break would be a 
minimum of five feet from a building edge. All bioswales would comply with the latest NYCDEP 
Standard Designs and Guidelines for Green Infrastructure Practices.  

Heat Resilience 

As of 2023, the Queens Village-Bellerose-Rosedale area had a heat vulnerability score of 4 out of 5, 
indicating that the neighborhood faces higher impacts of extreme heat events. ESD would require all 
new developments on the Project Site to obtain Enterprise Green Communities Certification or meet 
a higher green building standard such as Passive House for residential building performance. For new 
developments that elect to achieve Enterprise Green Community certification to meet the Proposed 
Project’s required high green building standard, the following design elements would be integrated 
to reduce the likelihood of community-level heat impacts, as required for Enterprise Green 
Communities Certification: 

› The proposed buildings and systems would be designed to ensure that year-round interior 
relative humidity would not exceed 50 percent in the winter and 60 percent in the summer. 

› Open space would be accessible to residents, at least 80 percent of which would be planted area 
within the duplex buildings. Private open space located within the courtyard for residential 
amenity space of Parcel A building would contain a minimum 20 percent planted area. 

› Shading would be provided to at least 75 percent of open space area and seating would be 
included.15 

› As noted in the Design Guidelines for the Proposed Project, at least one tree will be provided for 
every 10 parking spaces in the three proposed surface parking lots. These trees would be in 
addition to perimeter landscaped areas. Where feasible, trees would be situated within a 
planting island with a minimum of 150 square feet of pervious surface. 

› Planted areas would include a combination of one or more of the following: canopy trees, 
understory trees, shrubs, perennials, groundcovers, and ornamental grasses 

› One canopy tree would be provided for every 800 square feet of publicly accessible open space 
› Reflective pavement would be used. 

In summary, the Proposed Project operations (energy use and project-generated traffic) would result in 
67,548 metric tons CO2e per year of GHG emissions. The Proposed Project would include measures that 

 
13 NYCDEP Green Infrastructure Design Manual, Version No. 2, 2021, https://www.nyc.gov/assets/dep/downloads/pdf/water/stormwater/green-

infrastructure/nyc-green-infrastructure-onsite-design-manual-v2.pdf 
14 NYCDEP NYC Stormwater Manual, https://www.nyc.gov/assets/dep/downloads/pdf/water/stormwater/unified-stormwater-

rule/uswr_nyc_stormwater_manual.pdf  
15 https://www.greencommunitiesonline.org/sites/default/files/2020_nyc_overlay_v2.0_2023.10.pdf 
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are consistent with the City and State efforts to decrease GHG emissions. Specifically, the Proposed Project 
would have a low reliance on fossil fuels as the City and State transition to a zero-emission electric grid. 

The Project Site is outside of the existing and projected future floodplain. With the resiliency 
measures incorporated in the Proposed Project design, the Proposed Project would be resilient to 
the likely effects of climate change.  
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