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Title: 
A Local Law to amend the administrative code of the city of New York, in relation to the use of geothermal energy in New York City.
Administrative Code:
Amends chapter 1 of title 24 of the administrative code of the city of New York by adding a new subchapter 10
Introduction

On September 22, 2015, the Committee on Environmental Protection, chaired by Council Member Costa Constantinides, will conduct a hearing on Int. No. 609-2015, A Local Law to amend the Administrative Code of the city of New York, in relation to the use of geothermal energy in New York City.

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 calendar year 2050.  Buildings, through the use of heating fuel, natural gas, electricity, steam and biofuel, are responsible for over 70% of citywide emissions. Given this, and the fact that the vast majority of existing buildings are expected to remain well beyond 2050, the city’s stock of one million buildings represents the greatest potential source of citywide GHG emissions reductions and it is necessary for the city to reduce emissions from the buildings sector in order to comply with Local Law 66. 

Of total emissions from the buildings sector, residential buildings account for 48%, commercial buildings 29%, and industrial and institutional buildings account for the remainder.
 Of total emissions generated by buildings, about 55% are due to on-site combustion of natural gas and liquefied fuels to produce hot water, heat, and to cook.  The remaining 45% of emissions from buildings are due to electricity use.

Renewable Energy and Reducing Emissions from Buildings

In general, there are two ways renewable energy sources could be utilized to reduce GHG emissions from the city’s buildings. First, large-scale renewable energy resources such as solar, hydropower (e.g. Canadian hydroelectric power), wind (e.g. Atlantic offshore wind), geothermal and distributed generation projects could be integrated into the electrical grid, effectively ‘cleaning’ the source of electricity and power used by the city and buildings.
 However, there are significant technological, regulatory, and economic challenges that impede such large-scale integration of renewable energy into the city’s power supply.
  

The second way renewables could be utilized to reduce emissions from buildings is by increasing reliance on renewable energy technologies on-site, within buildings, to supplant the current role fossil fuels play in heating, cooling, hot water and cooking. Examples of renewable energy technologies commonly used on-site, in building applications, include solar thermal systems (which convert solar radiation into heat), photovoltaic solar panels (which convert solar radiation into electricity), geothermal heat pump systems, and wind turbines. Increasing use of these renewable sources of energy and technologies in buildings has the potential to reduce citywide emissions by substantial amounts; a study issued by the Mayor’s Office of Long-Term Planning and Sustainability 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, air source heat pumps have the potential to reduce citywide emissions 4.8%, and geothermal heat pumps have the potential to reduce citywide emissions 2.6%.
 Reducing the city’s reliance on fossil-fuel based energy sources in favor of renewable energy sources, particularly in buildings, is critical to achieving the city’s goal to reduce GHG emissions 80% by 2050.

Geothermal [Ground-Source] Heating and Cooling Systems 

Geothermal energy is the constant internal heat found beneath the Earth’s surface.  This renewable energy source can be tapped into and utilized in a range of ways, from large utility-scale geothermal power plants to small scale geothermal heating and cooling systems installed in individual buildings or building complexes.
  Most of the large geothermal power plants in the United States are located in western states that have volcanic and seismically active regions where elevated subterranean temperatures and superheated underground water can be accessed.  For example, California has 25 geothermal resource areas, 14 of which have underground temperatures of 300 degrees Fahrenheit or greater.
  Currently, 80% of the country’s total geothermal generation capacity is located in California and there are nine states that produce electricity with geothermal power plants.
  In New York City, lower subterranean temperatures make utility-scale geothermal power plants less feasible.  In the metropolitan area, average below-ground temperatures are a moderate and stable 50-65 degrees Fahrenheit.
  The city can take advantage of geothermal energy through smaller-scale applications such as using geothermal space conditioning, heating and cooling systems within individual buildings or groups of buildings.

Geothermal heating and cooling systems may be designed or configured in a variety of ways to transfer heat between the underground where this stable temperature occurs and buildings above ground but, in general, most systems have a few common components.  Geothermal heating and cooling systems generally consist of (1) a “ground coupling,” which is installed outside of a building in the ground and which consists of an array of looping pipes containing heat-transferring fluids, including water, (2) a “geothermal heat pump” or compressor which is installed inside of a building and which is a central heating and cooling system that transfers heat energy to and from the ground coupling, and (3) air ducts that circulate heated or cooled air throughout a building. 
Figure 1:  Basic Layout of a Geothermal [ground-source] heating and cooling system.
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Figure 1 depicts the basic parts of a geothermal heating and cooling system.  Source: New York City Mayor’s Office of Sustainability, February 2015 report, “Geothermal Systems and their Application in New York City.” 

Geothermal heat pumps function similarly to air conditioners and refrigerators, except that they transfer heat to and from the ground  rather than the air.  In the winter, the geothermal heating and cooling system can be operated to circulate the heat-transferring fluid through the ground coupling to absorb heat, which connects to the heat pump inside a building, which extracts the heat from the fluid and then circulates and distributes it in the building.  In essence, in cold months, geothermal systems transfer heat from the ground into a building.  In the summer, the geothermal system is reversed to remove heat from a building and transfer it into the ground.
  
As mentioned above, geothermal heating and cooling systems can be designed and configured in a variety of ways based on project-site conditions including local geology, subterranean infrastructure, property size and other factors.  In New York City, three types of ground coupling applications are most suitable: open loop systems, closed loop systems and standing column wells.  Closed loop systems circulate a heat-transferring fluid in a network of closed piping installed in the ground; open loop systems use groundwater pumped from a supply well to transfer heat and return water back into the ground through diffusion wells; and standing column wells use groundwater which is accessed through a deep well to exchange heat with surrounding bedrock.
  According to a report by the city’s Department of Design and Construction, closed loop systems operate independent of hydraulic conditions beneath a project site and are potentially feasible throughout the city where unobstructed outdoor space is available (space enough to allow for drilling and installation).
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Figure 2 (above): Geothermal heating and cooling – Closed Loop System

Figure 3 (below): Geothermal heating and cooling – Open Loop System
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Figure 4 (below): Geothermal heating and cooling– Standing Column Well System 
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Increasing use and reliance on geothermal ground-source heating and cooling systems may offer buildings and the city a variety of benefits. A study by the United States Environmental Protection Agency (EPA) found that geothermal heat pumps are the most energy efficient, environmentally clean and cost effective space-conditioning systems available, with the lowest carbon dioxide emissions.
  Benefits of using geothermal systems include that they may require fewer operating permits from government authorities and fewer annual inspections compared to conventional HVAC systems because geothermal systems have comparatively fewer operating components (conventional HVAC systems rely on separate mechanical equipment for heating and cooling whereas a geothermal system serves both functions) and these components are less exposed to outdoor weather conditions that cause equipment degradation;
 they require little equipment and the equipment they do require is mostly protected from above ground conditions, the warranty for underground piping ranges from 25 to 50 years and systems generally have a lifespan of 20 or more years;
 they eliminate or reduce on-site emissions by reducing or eliminating the need for fuel-fired boilers, and they can eliminate the need for cooling towers and eliminate related microbiological health concerns.
  Another significant benefit of geothermal heating and cooling systems is that they reduce greenhouse gas emissions.  The EPA found that ground source heat pumps can reduce energy consumption and corresponding emissions by over 44% compared to air source heat pumps and by 72% compared to electric resistance heating with standard air conditioning equipment.
  Geothermal systems might also reduce their user’s exposure to fluctuating natural gas, oil and electricity prices, and increase reliability of the electrical grid through peak load reduction and implementation of utility demand response programs.


The technical and economic feasibility of installing a geothermal ground source heating and cooling system at a given building or location is dependent on a number of site-specific factors.  Key factors include the site’s underlying geology, land availability, underground infrastructure, and the energy demand load of the building or buildings being considered for geothermal system installation (i.e. the size and design of the geothermal system must be sufficient to meet the energy needs of the overlying building, and in the case of the city the buildings may be very large).


In 2013, the Council passed, and then-Mayor Michael Bloomberg subsequently signed, Local Law 32 of 2013,
 which required the city to produce a study on the feasibility of developing geothermal energy resources in the city.  The resulting study is available online.
  It concludes that there are potential opportunities to increase the use of geothermal systems throughout the city, but there are geological, cost and other obstacles that may limit widespread installation of geothermal across the city.
 For example, geothermal systems must be designed with a sufficient number of wells (or loops of piping) to meet the heating and cooling needs of a given project. In general, as the heating and cooling needs of a project increases, the number of wells needed increases. The wells must be sufficiently spaced apart from one another to maintain thermal and hydraulic gradients.  If sufficient distance is not provided, wells will interfere with each other during operation. In high density areas of Manhattan where there are many buildings with large heating and cooling needs, land availability for the widespread development of geothermal wells might be an obstacle.
  The report also touches on the multiple potential benefits associated with geothermal systems, including energy cost savings, reduced greenhouse gas emissions, reduced operations and maintenance costs, increased overall electric reliability and reduced exposure to fluctuations in energy market prices.  Previously, in 2002, the city’s Department of Design and Construction also produced a “Geothermal Heat Pump Manual” designed for project managers and consulting engineers who are considering the use of geothermal systems to reduce energy costs on their building projects.
   Examples of buildings in the city that currently use geothermal systems include Queens Botanical Garden, Brooklyn Children’s Museum, the Bronx Zoo Lion House, Weeksville Heritage Center and Staten Island Museum at Snug Harbor.
Summary of Int. No. 609-2015

This bill would require the Administration to: 

· Post online certain information relating to geothermal energy systems, including the geothermal opportunities study required by Local Law 32 of 2013, the types of geothermal systems available, the types of buildings where such systems can be used, the locations of buildings currently using geothermal systems, and the potential benefits of replacing fossil fuel-based systems with geothermal;
· Develop standards for the installation and maintenance of geothermal systems, including standards related to assessing subsurface conditions;

· Develop qualifications for persons who install geothermal systems;

· Report to the Mayor and Speaker on the following information by community district: (1) the number of city-owned buildings where installing a geothermal system would be cost-effective, (2) the number of privately owned lots suitable for geothermal system installation, and (3) recommendations with respect to the feasibility of implementing closed loop geothermal systems for waterfront properties in the city; and

Establish a program encouraging the installation of solar energy systems coupled with geothermal heat pump systems in buildings citywide.

Conclusion
New York City must reduce its fossil fuel consumption and increase its reliance on renewable energy sources such as geothermal energy if it is to achieve an 80% reduction in GHG emissions by 2050. At this hearing the Committee will consider Int. No. 609-2015, in relation to the use of geothermal energy, which is legislation intended to advance the use of this form of energy in the city.   At this hearing the Committee hopes to receive testimony from the  Administration, scientists, architects, engineers, environmental advocates, businesses, residents and others regarding the merits of this bill.
Int. No. 609
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..Title

A Local Law to amend the administrative code of the city of New York, in relation to the use of geothermal energy in New York City.

..Body

Be it enacted by the Council as follows:


Section 1. Chapter 1 of title 24 is hereby amended by adding a new subchapter 10 to read as follows:

SUBCHAPTER 10

GEOTHERMAL ENERGY SYSTEMS

§ 24-191 Geothermal energy production. a. As used in this subchapter: 

1. The term “building” means a building as defined in section 28-101.5 of the code and shall include, but not be limited to, buildings intended for occupancy by one to four families.

2. The term “geothermal system” means a geothermal system as defined in section one of local law number 32 for the year 2013.

b. Within three months after the submission of the geothermal opportunities study required by local law number 32 for the year 2013, the department shall make such study and the following information publicly available online:

(1) a listing of the types of geothermal systems available, the types of buildings which such systems may feasibly serve and information about the cost, design, installation, commissioning, maintenance and capabilities of such systems;


(2) the locations of buildings currently using geothermal systems and, for each such building, the type of geothermal system used; and

(3) the potential benefits of replacing all fossil fueled heat systems with geothermal systems, including expected reductions in fossil fuel emissions and operating costs, and expected health benefits, including reductions in premature mortality, morbidity, emergency room admissions and lost work days, if any.

c. The department shall, in consultation with the department of buildings, develop or adopt standards by rule for the installation and maintenance of geothermal systems, including standards relating to assessing subsurface conditions and the design, commissioning, distribution and performance monitoring of geothermal systems.

d. The department shall, in consultation with the department of buildings, develop or adopt requirements by rule for persons who will design or install geothermal systems. After such requirements have been promulgated, no person shall design or install a geothermal system unless such person is registered with the department and has satisfied such requirements. The department shall make the name, address and telephone number of such registered persons publicly available online.
e. (1) For purposes of this subdivision, “cost-effective” means, with respect to the installation of a geothermal system, that the cumulative savings expected to result from such installation, including expected savings in heating and cooling costs and maintenance costs, will in twenty years or less, equal or exceed the expected costs of such installation, less all federal, state and other non-city governmental assistance available to offset the cost of such installation.

(2) By July first of two thousand sixteen, the department, with the cooperation of all other relevant city agencies, shall report the following information, at a minimum, to the speaker of the council and the mayor:

(A) For each community district:

(i) The number of city-owned buildings in such district;

(ii) The number of city-owned buildings in such district for which installation of a geothermal system would be cost-effective;

(iii) The number of city-owned lots in such district that contain space suitable the siting of the ground coupling portion of geothermal systems to serve public buildings on or adjacent to those lots; and

(iv) The number of privately owned lots in such district that contain space suitable for the siting of the ground coupling portion of geothermal systems to serve private buildings on or adjacent to those lots; and

(B) The department shall issue its opinion and recommendation with respect to the technical and regulatory feasibility of implementing a closed loop geothermal system for waterfront properties within the city by suspending closed loop coils or other heat exchange devices in the marine surface waters around the city.

f. The department shall establish a program that encourages photovoltaic system installation coupled with geothermal ground source heat pump system installation for buildings throughout the city.

§2. This local law shall take effect immediately.
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