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Introduction


On February 27, 2015, the Committee on Environmental Protection, chaired by Council Member Donovan Richards, will hold an oversight hearing on Site-Sourced and Stored Renewable Energy. At this hearing the Committee expects to receive testimony from  the New York State Energy Research and Development Authority, Brookhaven National Laboratory, zero carbon building architects, battery storage scientists, distributed generation and micro-grid experts, and geothermal, solar, and wind energy companies and experts, among others. 
Background

On December 14, 2014, Mayor Bill de Blasio signed legislation enacting Local Law 66 of 2014, which requires New York City to reduce its citywide greenhouse gas (GHG) emissions by 80%, relative to 2005 levels, by the calendar year 2050. According to the city’s most recent “Inventory of New York City Greenhouse Gas Emissions,” citywide emissions have already been reduced by 19% since the 2005 base-year.
 The single largest driver of this emissions reduction has been the cleaner generation of electricity that serves the city; increased natural gas-fired generation displacing oil- and coal-fired generation, the retirement of coal-fired and inefficient generation in New York State, and other improvements in utility operations.
 The sum of these changes has reduced citywide emissions by roughly 11%.
 Other factors that have pushed down the city’s emissions over the last several years include a reduction in the carbon intensity of the city’s steam supply (which has reduced citywide emissions by roughly 2%), an 8.1% decrease in total citywide energy consumption, a reduction in electricity and heating fuel use per unit of building floor area, a reduction of per capita solid waste generation and vehicle use, and a 76% decrease in the use of #6 fuel oil and 1000% increase in biofuel use in buildings.
 

New York’s citywide GHG emissions have generally trended downward since 2005. Citywide emissions reductions that took place between 2005 and 2011 were largely due to cleaner power generation. Reductions that have taken place since 2011 have been due mainly to more efficient use of energy in buildings.
 However, since 2012, the rate of the city’s emissions reduction has slowed and any changes to emissions as a result of policy drivers have had roughly the same magnitude impact as the weather (for example, the effect of a cold winter in 2013 outweighed the effect of emissions reduction policy drivers, resulting in an overall increase in citywide emissions of .02% from 2012 to 2013).
 This is to say that if the city is to regain and maintain a rate of emissions reductions that is sufficient to meet the city’s mandated 80% emissions reduction by 2050, then it will need to accelerate, expand and diversify its policy drivers significantly.

As of the most recent “Inventory of New York City Greenhouse Gas Emissions,” buildings (through the use of heating fuel, natural gas, electricity, steam and biofuel) are responsible for 70% of citywide emissions, the transportation sector accounts for 24% of emissions, and the remaining emissions are released from landfills and wastewater treatment plants. Given this, and the fact that the vast majority of existing buildings are expected to last well beyond 2050, the city’s stock of one million buildings represents the greatest potential source of citywide emissions reductions. For this reason, Mayor de Blasio recently assembled a 40-member working group which met for the first time on February 13, 2015, consisting of representatives from real estate, labor and energy organizations, that is tasked with forming an aggressive plan to cut emissions from buildings.
 Of total emissions from the buildings sector, residential buildings account for 48%, commercial buildings for 29%, and industrial and institutional buildings account for the remainder.
 Of total emissions generated by buildings, roughly 55% are due to on-site combustion of natural gas and liquefied fuels to produce hot water, heat, and to cook, and the remaining 45% are attributable to electricity consumption.

Site-Sourced and Stored Renewable Energy


In general, there are two distinct ways that renewable energy could be utilized to reduce the city’s GHG emissions. First, renewable energy could be used to further clean the city’s electricity and power supply by integrating large-scale resources such as solar, hydropower, wind, and distributed generation projects into the electric grid. From a theoretical perspective the city and its region has great potential to use renewable resources such as Atlantic offshore wind, distributed solar generation and Canadian hydroelectric power in this manner. The potential of the city’s zero-carbon resources is nearly 30 gigawatts, which is greater than existing installed capacity of the city.
 However, there are significant technological, regulatory, and economic challenges that have impeded such large-scale use of renewable energy resources in the city’s power supply thus far.
  For example, most regional hydroelectric power potential is located just north of New York State in the Canadian Province of Quebec. According to the public utility Hydro-Quebec, the Province already has 36 gigawatts of hydroelectric capacity installed and an additional 35 gigawatts of potential. However, there is less than 900 megawatts of transmission capacity linkage between Quebec and New York State. Furthermore, weak transmission connections within the state make it difficult for such power to reach downstate markets.
  Another, more general challenge that has impeded the integration of large-scale renewable energy projects into the electric grid is the fact that many renewable energy sources (including solar and wind power) are intermittent in nature, and there are technical questions regarding how the grid would remain reliable if large amounts of its energy were supplied by such intermittent sources.

The second way that renewables could be used to reduce the city’s GHG emissions is by increasing the use of renewable energy technologies within buildings, on-site, to supplant the role of fossil fuels for heating, cooling, hot water and cooking purposes. It is this type of renewable energy use that today’s hearing is primarily concerned with. Examples of renewable energy technologies commonly used in on-site building applications include solar thermal systems (converts sun radiation into heat), photovoltaic solar panels (converts sun radiation into electricity), ground-source geothermal heat pump systems, and wind turbines. Increasing the use of such renewable energy in buildings has the potential to reduce citywide emissions by substantial amounts. A study issued by the Mayor’s Office in 2013 concluded that the use of solar hot water heating systems has the potential to reduce citywide emissions by 2.8% (relative to the 2005 base-year level) by 2050, ground source heat pumps have the potential to reduce citywide emissions by 2.6%, and air source heat pumps have the potential to reduce citywide emissions by 4.8%.
 Below are brief descriptions of some of the most common renewable energy technologies that have been considered by the city for wider on-site application in buildings. 
Solar Photovoltaic Energy Systems

Solar photovoltaic (PV) energy systems convert sunlight directly into electricity.  They are typically comprised of a series of individual solar cells made from layers of semi-conducting material (such as silicon), aligned together to form solar panels, covered by a thin glass, and supported by a structure.  They also contain a collection system and an inverter to convert the direct current generated to alternating current. The solar panels and PV system rests upon a structure such as a building rooftop or telephone pole, converting absorbed sunlight into electricity for use in a wide variety of applications, such as powering building equipment, street lights, traffic signals, and recharging batteries.
 

Solar Thermal Energy Systems


Solar thermal energy systems convert sunlight into heat that is useable on-site.  A typical solar thermal system, for example, consists of a flat-plate solar collector made of a material that absorbs incoming solar radiation, and concentrates and transforms it into heat.  A heat conducting liquid flows through this plate and circulates between the collector and a warm water storage tank. Whenever heat on the collector plate exceeds heat in the water storage tank, it is transferred to the storage tank, providing a supply of water that has been heated by the sun for use on-site.
 
Ground Source Heating and Cooling Systems (Geothermal Energy)

Ground source heating and cooling systems exchange heat between Earth’s subsurface, where the temperature is steady and constant, and the inside of a building.  In New York the subsurface temperature stays at a temperature in the low 50s degrees Fahrenheit. In a geothermal system a fluid such as water is pumped between below-ground and the building aboveground. In the winter, heat can be transported from below-ground, via the heat-conducting fluid, to heat the building, and in the summer the fluid removes heat from the building and deposits it underground.
  Heat exchange systems heat and cool buildings by circulating the warm water throughout the building and utilizing a heat pump, which is a device that transfers thermal energy in each room or zone to be heated or cooled. To cool the building, the hot and cold zones are switched, and heat is extracted from the building, transferred to the water, and taken underground.

Conclusion

New York City must reduce its fossil fuel consumption and increase its reliance on renewable energy sources, particularly in its buildings sector, in order to achieve an 80% reduction in GHG emissions by 2050. However, the transition to cleaner on-site energy sources is challenged by technical, regulatory, financing, and construction obstacles. At this hearing 
the Committee hopes to receive testimony from experts, scientists, industries, businesses, city residents and others about existing renewable energy technologies that are available for wider use in the city, how the city might be able to facilitate their use, and what the resulting benefits would be. 
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