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ESRT LL97 Deep Energy Retrofit Goals

u Evaluate the technical and economic potential to 

achieve carbon neutrality

u Define technical and economic needs to meet and 

exceed State and City targets and plans for 2024, 2030, 

2035, 2050

u Evaluate the effects of different grid commitments

u Conduct a thorough technology review via pilots, 

building tests, energy modeling, site visits and vendor 

evaluations

u Analyze whole system approach based on energy 

models, economic assessment and supply side 

opportunities

u Utilize private know -how, leadership and public funding

u Utilize multi -stakeholder engagement which thoroughly 

explores the role of tenants to meet targets
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Defining Net-Zero Carbon

ESRTõs working definition of net-zero existing buildings is 

that by drastically reducing building operational emissions, 

partnering with a renewably sourced grid aligned with 

CLCPA, and offsetting residual emissions through clean 

energy generation and/or RECs through a transparent 

accounting and reporting process, net annual building 

operational carbon emissions are equal to zero.

By 2035, the ESRT portfolio will target net -zero carbon 

through an 80% operational carbon reduction - achieved 

through a combination of energy efficiency measures and a 

more renewably sourced grid - and a 20% offset with off -

site clean energy generation and RECs.
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Grid Projections: CLCPA Target Grid Scenario vs. Projected Grid Scenario
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Projected Annual Carbon Emissions ð Revised LL97 Emissions Limits, LL97 Grid Coefficients
BAU does not achieve 2030 compliance; 

CO2 Light achieves 2030 compliance in 2032; CO2 Mid and above packages achieve 2030 compliance on time
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Projected Annual Carbon Emissions ð Revised LL97 Emissions Limits, Static Grid  Scenario
No packages would meet 80% reduction from 2009 baseline by 2035;

No packages would achieve LL97 compliance
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Projected Annual Carbon Emissions ð Revised LL97 Emissions Limits, Projected Grid  Scenario
Only CO2 Max package would meet 80% reduction from 2009 baseline by 2035;

CO2 Max achieves 2035 LL97 limit on time, CO2 High package achieves 2035 LL97 limit by 2036
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Projected Annual Carbon Emissions ð Revised LL97 Emissions Limits, CLCPA Grid Scenario
All packages would meet 80% reduction from 2009 baseline by 2035;

All packages achieve 2035 LL97 compliance
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Percent Carbon Emissions Reductions ð All Grid Scenarios

CLCPA TARGET GRID SCENARIO

2019 - 2030 2019 - 2035 2009 - 2030 2009 - 2035

CO2 MAX -71.7% -82.2% -79.0% -86.8%

CO2 HIGH -70.2% -81.4% -77.9% -86.2%

CO2 MID -68.1% -79.4% -76.4% -84.8%

CO2 LIGHT -64.0% -75.7% -73.3% -82.0%

STATIC GRID SCENARIO

2019 - 2030 2019 - 2035 2009 - 2030 2009 - 2035

CO2 MAX -40.0% -50.1% -55.6% -63.0%

CO2 HIGH -37.2% -48.0% -53.5% -61.5%

CO2 MID -34.5% -44.5% -51.5% -58.9%

CO2 LIGHT -27.4% -36.5% -46.3% -53.0%

PROJECTED GRID SCENARIO

2019 - 2030 2019 - 2035 2009 - 2030 2009 - 2035

CO2 MAX -65.4% -72.9% -74.4% -80.0%

CO2 HIGH -63.7% -71.8% -73.1% -79.1%

CO2 MID -61.5% -69.4% -71.5% -77.3%

CO2 LIGHT -56.7% -64.4% -68.0% -73.6%

No packages would meet 80% reduction from 2009 

baseline by 2035;

No packages would achieve LL97 compliance

Only CO2 Max package would meet 80% reduction 

from 2009 baseline by 2035;

CO2 Max achieves 2035 LL97 limit on time, CO2 

High package achieves 2035 LL97 limit by 2036

All packages would meet 80% reduction from 2009 

baseline by 2035;

All packages achieve 2035 LL97 compliance
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250 W 57th Street - Current Building Systems
Major equipment is due for replacement in the next <10 years

u Central chiller plant & cooling towers

u (2)  325-ton water -cooled chillers (650 tons total) installed in 1999

u (1) cooling tower, (2) cells (1,100 tons total) installed in 2015

u Gas-to-steam boiler plant

u (2) low pressure steam boilers installed in 1996 & 2003

u Perimeter steam radiators

u Electric unit heaters (inefficient design) at tenant MERs for 

ventilation heating loads
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2019 EnergyBreakdown by Utility
Natural gas consumption used for heating makes up a significant portion (39.2%) of energy usage

Electricity

u 60.8% of energy usage

u 68.7% of CO2e emissions

Natural Gas

u 39.2% of energy usage

u 31.3% of CO2e emissions
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2019 CO2e EmissionsBreakdown by Utility
Natural gas has slightly lower associated emissions than electricity

Electricity - 256.0 tCO2e/GWh

Natural Gas - 181.2 tCO2e/GWh (LL97)
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2019 Operational Cost Breakdown by Utility
Natural gas is cheaper than electricity & therefore makes up a smaller portion (12.8%) of utility costs

Electricity

u 87.2% of operational costs

u 60.8% of energy usage

Natural Gas

u 12.8% of operational costs

u 39.2% of energy usage
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250 W 57th Street Current Status for LL97 and 80x35 Metrics

Key Takeaways:

u Building meets LL97 2024 limit of 4,144 

tCO2e/year

u 17.2% emissions reduction is required to 

meet LL97 2030 target

u 70.5% emissions reduction is required to 

meet LL97 2035 target

u Building + grid improvements

32% CO2e reduction from 2009 to 2019

u 36% due to electrical grid improvement

u 59% due to switch from fuel oil #2 to natural 

gas
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250 W 57th Street Energy Model: 2019 Energy Breakdown by End-Use
Office and retail heating accounts for 39.2% of the total 2019 energy usage

Major End Uses:

u Office + Retail Heating ð 39.2%

u Office + Retail Lighting & Equip. ð31.3%

u All Fans ð 10.6%

u Office + Retail Cooling ð 9.7%

u Central plant + DX units

u CHW-CW Pumps ð 5.2%
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250 W 57th Street Energy Model: 2019 CO2e EmissionsBreakdown by End-Use
Office and retail lighting/equipment accounts for 35.2% of the total 2019 CO2e emissions

Major End Uses:

u Office + Retail Lighting & Equip. ð35.2%

u Office + Retail Heating ð 31.8%

u All Fans ð 11.9%

u Office + Retail Cooling ð 11.1%

u Central plant + DX units

u CHW-CW Pumps ð 5.9%
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250 Energy Model: 2019 CO2e EmissionsBreakdown by User
Office and retail tenants account for only ~43% of total 2019 CO2e emissions

21

Base Building includes:

u All gas-to-steam heating

u Central cooling plant equipment

u All office tenant AHUs

u Elevators

u Lobby HVAC units

u BOH lighting and equipment

Majority of retail space is TJ Maxx which 

utilizes VRF systems
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ECM Packages
Four packages of ECMs were developed to optimize NPV and CO2 reductions

CO2 Light

Controls optimization 

& BMS tie-in, 

conversion of CV to 

VAV, DCV, plug loads, 

lighting & controls

1

CO2 Mid

CO2 Light + retail BMS 

& lighting, radiant 

barriers, ERVs 

2

CO2 Max

CO2 High + 

envelope 

improvements

3

CO2 High

CO2 Mid + retail VRF, 

DHW heat pump, 

window 

improvements

4

Carbon Reduction

All packages: 300-ton heat pump & HHW riser in 2023; 500 -ton (additional) heat pump in 2030



ECM Phases & Implementation Timeline: CO2 Mid
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ENERGY CONSERVATION MEASURES (ECMS) IMPLEMENTATION TIMELINE

Phase Tag Short Name 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038

Phase 1 CO001 DDC VAV Boxes and Electronic Radiator Valves 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 CO007
Tie-In VAV Diffuser Systems to BMS + Electronic 

Radiator Valves
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 CO003
Single-Zone Variable Flow, Variable Temperature 

AHUs + Electronic Radiator Valves
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 CO004 Chiller Plant Metering & Sequence Optimization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 CO005 Retail BMS Upgrades 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 SS001 Reduce Steam Pressure and Steam Cycling 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 1 SS002 Radiator Trap Audit & Replacement 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 AS001 Toilet Exhaust Energy Recovery Ventilator 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 EN001 Mitigate Lobby Infiltration 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 LT002 Common Area Lighting Upgrades 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 2 SS003 Install Radiant Barriers 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 3 AS006
Convert VAV Diffuser Systems to VAV Systems at 

Tenant Lease Roll
0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 AS004
Convert Constant Volume AHUs to VAV Systems at 

Tenant Lease Roll
0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 CO006
Outside Air Flow Control & Demand Controlled 

Ventilation
0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 AS005 Energy Recovery Ventilators for Office Tenant Floors 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 TL001 Plug Load Control 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 TL002 Tenant IT Cooling 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 LT003 Day Lighting & Vacancy Control 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 LT004 Efficient Light Fixtures & Lighting Layout 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 3 LT005 Retail Lighting Improvements 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100% 100%

Phase 4 EL001
Immediately Install 300-ton Air-Water Heat Pumps and 

Add Complete Plant Capacity at Chiller End-Of-Life
0% 38% 38% 38% 38% 38% 38% 38% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 4 EL002
Immediately Install Heating Hot Water Riser & Branch 

Taps on Tenant Floors & Connect to Boiler System
0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Phase 4 EL003
Immediately Begin Install of VAV Reheat Coils on 

Tenant Office Floors
0% 0% 7% 13% 20% 27% 33% 40% 47% 53% 60% 67% 73% 80% 87% 93% 100%
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ECM Package Comparison - Energy 
Packages range from 52.0% to 64.0% reduction in total energy from 2009 + 

Adjustments benchmark year
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Projected CO2 Emissions ð Static 2019 Grid Scenario
Packages range from 57.8% to 68.8% reduction in total CO2e emissionsfrom 2009 

+ Adjustments benchmark year
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Projected CO2 Emissions ð Projected Grid  Scenario
Packages range from 78.2% to 84.0% reduction in total CO2e 

emissions from 2009 + Adjustments benchmark year
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