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Who we are
Bronx

The New York Botanical Garden has been a connective hub among 
people, plants, and the planet since 1891. 

We’re rooted in the cultural fabric of New York City, here in the 
heart of the Bronx—its greenest borough. 

For more than 130 years, we’ve invited millions of visitors to make 
the Garden a part of their lives, exploring the joy, beauty, and 
respite of nature.

NYBG’s 250 acres are home to renowned exhibitions, immersive 
botanical experiences, art and music, and events with some of the 
most influential figures in plant and fungal science, horticulture, 
and the humanities. 

We’re also stewards of globally significant research collections, from 
the LuEsther T. Mertz Library collection to the plant and fungal 
specimens in the William and Lynda Steere Herbarium, the largest 
such collection in the Western Hemisphere.
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buildings

25+ Buildings & Structures (Built 1891 – 2018)

• Conservatory & Glasshouses

• Botanical Museum & Exhibition Galleries

• Botanical Public Library

• Herbarium: Largest in the Western Hemisphere

• Visitor Center

• Restaurants & Catering Venues

• Education Centers

• Laboratories

• BOH Facilities



Gardens

• Native Plant Garden

• Rose Garden

• Azalea Garden

• Lilacs Collection

• Peony Collection

• Maple Collection

• Oak Collection

• Magnolia Collection

• Cherry Collection

• Home Gardening Center

& More
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GARDEN
2050 goals



Strengthen
climate resilience
and sustainability

Strengthen the resiliency 
of the Garden while minimizing the 
environmental impact of building 
systems, infrastructure, equipment 
and vehicles.

Strengthen the sustainability
of the Garden by reducing resource 
use across operational areas.



OPERATIONAL CARBON
AND ELECTRIFICATION

• Operational Carbon

• Heating, Ventilation & Cooling 

• Lighting

• Lawn Mowing

• Internal Transportation of People and Goods

• NYC has committed to reducing its greenhouse 
gas (GHG) emissions, relative to the baseline of 
2005 levels, 40% by 2030 and 80% by 2050

• Local Law 97 of 2019



Existing operational 
energy demands

• NYBG is prioritizing efforts to minimize 
operational energy demands. Measures 
implemented between 2005 to 2021 include:

• Installation of Building Management System (BMS)

• Conversion of building equipment and systems to 
replace heavy fossil fuel dependent systems

• Extensive replacement of light fixtures with LED

• Installation of variable frequency drives (VFDs) and 
smart valves in building level motors and pumps

• Replacement of older inefficient building HVAC 
systems by more efficient systems

• New structures utilized more energy efficient 
technologies, such as geothermal and solar 
photovoltaic systems



Existing electrification 
and offsets

• Since 2019, NYBG has made efforts to offset 
some of its energy through purchase of 
renewable energy certificates (RECs)

• Solar renewable energy feasibility studies have 
been performed in collaboration with NYC 
Department of Administrative Services (DCAS)

• Cumulatively, the 6 locations studied have a 
potential to offset 11% of the 2021 electricity 
demand

• Challenges:

• Funding

• Structural limitations

• Existing roofing conditions



Proposed 
decarbonization 
roadmap

• Local Law 97 of 2019 is a set of laws designed to 
enable NYC to achieve its goal of carbon 
neutrality.

• The Garden, as is, is currently within the annual 
Carbon Emissions Intensity threshold and is 
expected to be within the limits until 2029.

• Based on the proposed energy conservation 
measures and their implementation timelines, 
the projected annual emissions between 2022 
and 2049 are observed to be within the 
threshold.

• NYBG must pursue additional PV infrastructure 
and efficiency measures to further lower 
emissions and achieve NYC 2050 goals.



recommendations

• For all new construction and major renovation 
projects:

• Achieve an all-electric mechanical system for new 
construction and net zero or better operations by 
using building envelope analysis, GSHPs/ASHPs, 
roof-top PV panels and other low carbon strategies.

• Achieve below EUI target per building typology or 
30-40% reduction over LEED ASHRAE Baseline.

• Install roof photovoltaic systems for all new roof 
constructions and roof-renovations, where feasible.

• Provide building-level energy metering of utilities 
and sub-meter end uses that comprise at least 10% 
of the project’s overall energy use.

• Integrate BMS with the sub-metering.

• Complete fundamental and enhanced HVAC and 
envelope commissioning.



Phase 1a
0-5 years



Phase 1b
5-10 years



Phase 2
10+ years



Embodied carbon
And sequestration

• Embodied Carbon

• Existing site paving materials: 7,719,012 kg CO2 eq. 
(i.e. asphalt, stone, gravel, decking, brick & 
cobbles, wood fiber and wood mulch)

• Sequestration = Net Positive

• Existing extensive planting inventory (i.e. 
significant ground and canopy cover composed of 
deciduous and coniferous trees, and grasses)

• Overall net positive with 23,593,565 kg CO2 eq.

recommendations

• Analyze wood structure for new buildings

• Reduce project embodied carbon by a minimum of 10-
20% in structure and enclosure

• 50-60% of new wood by cost to be FSC-certified

• Divert at least 80-95% of construction and demolition 
waste

• Compost 100% of organic waste and provide sufficient 
space to do so



Site 
operations 
center
Net positive energy

+ MGARCHITECTS



Sustainable Design Features



Existing Site Plan



Proposed Site Plan



Floor Plans
Upper Level



Floor Plans
Lower Level



ENERGY EFFICIENCY

• Ground Source Heat Pumps (GSHPs)

• (7) Water-to-Air Heat Pumps to provide heating 
and cooling to the conditioned spaces

• (1) Water-to-Water Heat Pump to provide heating 
only to the spaces requiring heating only

• Energy Recovery Ventilators (ERVs)

• (3) 100% Outdoor Air Handling Units with Energy 
Recovery Ventilators provided to serve the office 
spaces, locker room and shop areas.

• High Performance LED Lighting



Exterior envelope

• Optimized Performance Glazing

• Optimized daylighting strategies

• Steel rib garage doors having R-7.35 (U-0.14)

• Triple-glazed UPVC windows having R-5.88 (U-
0.17)

• High Insulation Roof

• Prefabricated wood framed ventilated roof w/ dense 
pack fiberglass (14.5” R-4.2/inch = R-61)

• High Insulation Walls

• Prefabricated wood framed and sheathed perimeter 
walls with dense pack fiberglass (9.5” R-4.2/inch = 
R-40)



On-site
renewable energy

• 351 Rooftop Solar Photovoltaic Panels

• Proposed Design Electricity Use: 130,721 kWh/yr

• Proposed PV Array Output: 149,223 kWh/yr

• Net Positive Energy Output: 18,502 kWh/yr

• Energy Cost Savings: $29,845 / yr

• 10 Geothermal Wells

• Closed Loop Geothermal Wells approx. 500 ft deep

• Total Cooling Capacity is estimated to be 25 tons

• Total Heating Capacity is estimated to be 300 MBH



Embodied carbon 
optimization

• Mass Timber Structure

• Replacing the steel structure for mass timber results 
in a 19% embodied carbon reduction compared to 
the baseline

• Proposed Design

• Ultra-High Performance Concrete (UHPC)
• Owens Corning Formular NGX 250 Insulation
• Hydrotech Liquid Roofing Membrane
• Results in additional 6% embodied carbon 

reduction compared to baseline

• Concrete Optimization

• With the procurement of an optimized concrete 
mix, the project demonstrates up to a 29% 
reduction from the baseline

In addition to the material optimizations, the project 
demonstrates significant savings due to the sequestration 
potential of wood products, including the timber structure, 
wood paneling, and interior wood framing.



Museum 
Complex
Roadmap to net zero



landmarked

Museum complex
193,600 net sf



Existing conditions:
Mertz building C. 1889
landmarked

HVAC: 

• (2) 300 HP Dual-Fuel Steam Boilers (outlived useful life)

• (1) 100 HP Gas-Fueled Steam Boiler (outlived useful life)

• (37) Air-Handler Units (used for heating only)

• (50+) Window-Mounted Air Conditioning Units cool 
80% of the building

• 20% of the building is cooled by IPSC’s HVAC

Renewable Energy Systems: 

• None



Existing conditions:
Ipsc C. 1998

HVAC: 

• (2) 300-ton Chillers (outlived useful life)

• (2) 300 BAC Cooling Towers

• Air-Handler Units provide heating, which is supplied 
by the Mertz Building’s Steam Boilers

Renewable Energy Systems: 

• None



Existing conditions:
Pratt wing C. 1965

HVAC: 

• 75-ton Air-Cooled Chiller located on the roof (outlived 
useful life)

• (2) Air-Handler Units located in Mech Penthouse 
(outlived useful life)

• Perimeter Radiant Heaters provide heating via AHUs, 
which are supplied by the Mertz Building’s Steam 
Boilers

Renewable Energy Systems: 

• None



Existing conditions:
Watson building C. 1972

HVAC: 

• (2) Rooftop Air-Handling Units with ducted 
distribution for cooling only (outlived useful life)

• Perimeter Fan Coil Units provide heating and cooling in 
each space (outlived useful life)

• Heating is supplied via hot water from heat 
exchanger, which is supplied by the Mertz 
Building’s Steam Boilers

Renewable Energy Systems: 

• None



Roadmap to net zero

Phase 1: in progress
IPSC Chiller Replacement

Phase 2: scheduled
IPSC + Mertz Geothermal Project

Phase 3: feasibility study
Pratt + Watson Geothermal Project

Phase 4: planned
Solar Photovoltaics

Other initiatives
Lighting, BMS Upgrades, Sub-Metering, etc.



Phase 1 (IN PROGRESS)
Replacement of chillers

Scope:

• Replacement of two (2) 300-ton Chillers

Funding:

• NYC Department of Citywide Administrative Services 
FY26 photo



Phase 2
Geothermal: MERTZ + IPSC

Scope:

• Removal of two (2) steam boilers from Mertz Building

• Installation of nine (9) electrified ground source heat 
pumps

• Installation of 90 geothermal wells (500 ft deep)

• Installation of dual-temp pump system

• Modification of (37) Air-Handling Units (to allow for 
heating and cooling)

• Removal of 50+ Window-Mounted Air Conditioning 
Units

Funding:

• City (NYC Department of Cultural Affairs) & Private

photo



Phase 3
Geothermal: PRATT + 
WATSON

Goal:

• Removal of remaining steam boiler

• Installation of electrified ground source heat pumps 
supplemented by a geothermal well field

Phase 4
SOLAR PHOTOVOLTAICS

Goal:

• Roof replacement throughout Museum Complex 
roofing (outlived useful life)

• Installation of solar photovoltaic panel system, where 
feasible



Other initiatives

• Lighting & controls

• Bms upgradeS

• SUB-METERING

photo
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