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A Local Law to amend the administrative code of the city of New York, in relation to requiring the department of environmental protection to undertake an assessment of the electricity generation capability of the City’s water supply, wastewater treatment and bodies of water within the City’s jurisdiction.

On Monday June 20, 2011, the Committee on Environmental Protection of the New York City Council will hold a hearing on Int. No. 534, in relation to requiring the Department of Environmental Protection to undertake an assessment of the electricity generation capability of the City’s water supply, wastewater treatment and bodies of water within the City’s jurisdiction.

Introduction
New York State ranks third among states in hydropower production, according to the United States Energy Information Administration, and its hydroelectric power generation is the highest of any state east of the Rocky Mountains. By far the vast majority of hydroelectric power generated in New York comes from the Niagara Power Project which is located on the Niagara River just downstream from Niagara Falls
.  New York City has yet to fully utilize the hydropower electricity generation potential that exists as a result of city-owned dams on its upstate reservoirs, rivers and streams that it controls and its fourteen city-owned sewage treatment plants.  According to Senior Policy Advisor Sergej Mahnovski, “From our wastewater treatment plants throughout the five boroughs to the reservoirs upstate, DEP has a unique asset mix that, in partnership with local utilities and the private sector, can be harnessed to generate clean energy.
” In fact, the City is already utilizing five sites upstate to generate electricity from turbines moved by flowing water
 .  There are more sites that can be appropriated for this environmentally beneficial purpose. Not only is the hydropower generated energy cleaner, but it has the potential to result in a freeze in electricity rates.  

According to a New York Power Authority press release in August of 2010 the Power Authority continued a freeze in its hydropower rates for low cost power that was adopted in 2009 and that has benefitted one hundred and eighty thousand residential and business customers of 51 municipal and rural cooperative electric systems in New York State and Long Island, 130 industrial companies in western New York, the City of Niagara Falls, the Towns of Lewiston and Niagara, Niagara County and many others.  Hydropower also has the potential to reduce wastewater disposal costs if enough energy is generated from hydropower at our wastewater treatment plants to reduce the energy costs associated with running the plants.  

Energy can account for as much as ten percent of a local government’s annual operating budget
, a proportion that is likely to grow as energy prices rise. Currently treating wastewater and providing drinking water costs more than one-third of a typical municipality's total energy bill, according to recent estimates by the United States Environmental Protection Agency (EPA) and the New York State Energy Research and Development Authority (NYSERDA).  In New York State, NYSERDA estimates that 1.5 to 2 percent of all the energy consumed in the state is used by municipal wastewater treatment facilities, at a cost of between $100 and $500 for electric power alone to treat every million gallons of wastewater
. Energy consumption at most facilities could be reduced by ten to twenty percent and at some facilities by as much as fifty percent if hydroelectric generation power was utilized. 
History of Hydropower
Hydropower use dates back thousands of years to the time when water was used to grind wheat into flour by the Greeks
   And as early as 1896, there was interest in developing hydropower from New York City’s water resources including using the Croton watershed to provide electricity for street lights in the City
.  By 1920, hydropower provided twenty-five percent of the United States’ electricity generation.  Today hydropower accounts for seven percent of total United States electricity generation and thirty-five percent of the generation of renewables. According to the Public Service Commission, seventeen percent of New York State energy comes from hydropower.
As President-elect Obama noted when introducing his economic recovery plan in December 2008, reducing energy use in public buildings could save American taxpayers billions of dollars each year. Furthermore, he said, “It will put people back to work.” Energy costs for municipal operations are expected to rise and it is reasonable to seek alternatives to passing all of those costs on to an overburdened tax base.  While fossil fuels have played a large role in the development of our city, they are also the cause of numerous environmental problems with which we are burdened, including, but not limited to, poor air quality in violation of the federal ozone, particulate matter and nitrogen dioxide standards.  Use of hydropower presents an opportunity to increase our mix of renewable energy strategies for municipal operations and to reduce our greenhouse gas emissions.  In view of President Obama’s commitment to increase spending for renewable energy, New York City should be in the position to be awarded federal support for choosing renewable energy initiatives that will lessen our use of fossil fuels.  Int. No. 534 begins the process to position the City for receipt of additional federal funding by proposing an analysis of our hydropower potential and pilot projects to test such potential.  As recently as April 5, 2011, the Department of Energy and Interior announced the availability of 26 million dollars in funding to advance hydropower technology including pumped storage and innovative technologies that can produce power more efficiently
.
Hydropower Technologies
The traditional way that hydropower is created is by control of the release of dammed water and the use technologies that force flowing water to do work, such as turning a turbine engine.  Hydropower can also be created by using tidal energy.  Using this technology, the energy of changing tides is captured and used to produce electricity.  A barrage, or a low dam, is built with one-way gates or sluices that permit the tidal water to enter, moved by the incoming tide but it controls the release of the water moved by the outgoing tide, forcing the exiting water through huge turbines built into the barrage and thereby producing electricity. Other hydrokinetic technologies include capturing energy from near and off shore waves by using hydrokinetic energy conversion devices consisting of wave energy converters or rotating devices that are anchored to the ocean floor.
In river hydrokinetic energy projects, energy is generated by using river currents to power turbines anchored to a river bottom or to existing infrastructure.
Pumped storage is another technology that is used to generate hydroelectric power.  This method produces hydroelectric power to supply peak demands by moving water from higher elevations to lower elevations.  At times of low electricity demand, the water is pumped to a higher reservoir and when electricity demand is high, the water is released to a lower reservoir through a turbine thereby generating electricity.

Hydrokinetic energy can also be generated by existing municipal water utility operations without building new dams or overhead electricity transmission lines.  Municipalities such as Boulder, Colorado have already identified the unique opportunity to use municipal water as it travels from the source to the drinking water treatment center and back to the wastewater treatment facility
.  If at any time there is downhill motion involved, you can install a turbine to create hydropower.

An often overlooked source of hydropower energy is the water returned to rivers from industrial and municipal facilities
  Using existing water discharge pipelines and water treatment facilities and pipelines, flowing water which would have to be discharged, can be used to spin a turbine which would, in turn spin an electrical generator to produce electricity. Lucid Energy Technologies has developed the Northwest PowerPipe™, a vertical axis turbine placed within a water pipe. These in-conduit turbines are scalable, which means that they can be adapted to increased demands and can extract excess water pressure while not disrupting the water distribution and discharge processes. They also do not disrupt marine life or watershed function because they are enclosed in existing pipelines. For any given site, the potential power output of a Northwest PowerPipe™ system is based upon several characteristics: pipe diameter, fluid velocity and pressure. Because it is a modular system, the number of turbines in a pipeline can be adjusted to maximize energy generation potential.


New York City Hydropower Assets and Potential


New York City manages a water supply that provides more than a billion gallons a day of water to residents in New York City and other nearby areas.  The water is delivered from a watershed located one hundred and twenty five miles away and it is delivered almost entirely by gravity.  The New York City Watershed includes nineteen reservoirs and three controlled lakes along with seven thousand miles of water mains, tunnels and aqueducts which deliver water to City residents and businesses.  The water utility infrastructure also includes seventy-four hundred miles of sewer lines which take wastewater to the City’s fourteen sewage treatment plants.  

While no specific assessment of New York City’s hydropower potential has been undertaken by the Idaho National Laboratory—the entity charged with analyzing America’s hydropower resources by the United States Department of Energy-- according to a 1998 assessment of undeveloped hydroelectric power in New York State by Idaho National Labs, twenty-five percent of undeveloped hydroelectric power is located in the Hudson River Valley
. The New York City Department of Environmental Protection has already issued a Request for Expressions of Interest from entities interested in designing, building, financing and/or operating hydroelectric plants on four of the New York City owned reservoirs in upstate New York—the Cannonsville, Pepacton, Neversink and Schoharie reservoirs. It is estimated that hydroelectric facilities at three dams in the Delaware Watershed and one in the Catskill watershed could produce a combined 15 megawatts of electricity—enough to offset 16,800 metric tons of greenhouse gasses and the equivalent of removing 3,200 cars from the road
.
No gross power assessment has been undertaken for New York City’s entire water supply system but it is estimated by Idaho National Labs to offer great hydropower generation potential
. The Idaho National Laboratory is currently funded by the United States Department of Energy Waterpower Program to undertake pilot studies of the power potential of constructed waterways.  The pilot studies are intended to assess the hydropower potential of aqueducts, municipal water supply systems, waste treatment systems and industrial effluent streams
.

According to the scientists at the Idaho National Laboratory, “New York City’s extensive water supply system is an extremely promising site for assessment.”
  In testimony before the Council, Doug Hall, the Program Manager of the Laboratory’s Water Energy Program stated that “[t]he Idaho National Laboratory is apparently very interested in having further discussions about this opportunity and with collaborating with City officials in order to obtain the information to make such an assessment possible.


Environmental Benefits of Hydropower 


Hydropower generation and use comes with many obvious advantages over the use of fossil fuels.  To begin with, the fuel used to produce hydropower is flowing water which is free, and therefore, economically beneficial to society.  Hydroelectric power is reliable because it only depends upon gravity and water and of course transmission lines but it is likely that transmission lines currently exist that could be used since New York City DEP already has existing hydropower projects that distribute electricity in the watershed.  Hydroelectric power makes use of energy that would be wasted if it were not converted to electricity. Employee expenses are reduced because hydropower plants require fewer personnel to manage them than traditional fossil fuel electricity generation power plants.
  Hydropower, because of its great reliability, is well suited to “firming” variable or less reliable resources, such as wind
.  As other variable renewable resources are developed, there will be an even greater need for reliable “firming “resources such as hydropower
.  Finally, hydroelectric power plants have a very long useful life
.
How Much Electricity Can be Generated by Hydrokinetics?

According to the Electric Power Research Institute, a not-for-profit group whose members represent generators of more than ninety percent of the electricity generated and delivered in the United States and with members in forty countries, the total energy potential of marine and hydrokinetic power could reach twenty-three Gigawatts by 2025 and as much as one hundred Gigawatts by 2050 given the right research, design, funding and implementation.  This could theoretically power sixty-seven million homes and eliminate eighty million metric tons of carbon dioxide—the equivalent of eliminating twenty to thirty coal-fired power plants.   As noted by the Intergovernmental Panel on Climate Change
, climate effects will continue for centuries even if we all stopped emitting greenhouse gases today
.  Renewable energy solutions such as hydropower are part of New York City’s future but only if we envision a cleaner more sustainable future and act on that vision.
Conclusion

United States Secretary of Energy Steven Chu noted last year that “there is no one solution to the energy crisis, but hydropower is clearly part of the solution and represents a major opportunity to create clean energy jobs.  Investing in our existing hydropower infrastructure will strengthen our economy, reduce pollution and help us towards energy independence”.  Only by using all of the renewable energy resources at our disposal can we expect to come into compliance with the Clean Air Act standards for criteria pollutants in New York City and demonstrate the kind of leadership that made New York City great. 

Discussion of Int. No. 534

Section one of this bill contains the legislative findings and intent.  


Section two of the bill amends the Administrative Code of the City of New York by adding new subdivisions (b) through (e) to Section 24-364.  Subdivision (b) requires the Department of Environmental Protection, or the Department, to assess of the City’s water supply and wastewater treatment systems and the bodies of water within the City’s jurisdiction to determine the potential of these systems and bodies of water to be used to generate electricity. In addition this subdivision requires the Department to examine the electric generating capacity of rivers, aqueducts, pipelines and other man-made water conveyance systems, the means for transmitting the electricity generated, the need to construct and operate generation-related infrastructure, grid-connection issues, generation system installation and maintenance costs, and the availability of federal or state funds for planning or installing an electric generation system.


New subdivision (c) of section 24-364 calls for the Department to also conduct a technological review of in-conduit and free-flow hydropower technologies through the implementation of no less than three demonstration projects.  The pilot demonstration projects must assess the costs and benefits associated with various in-conduit and free-flow hydropower generation technologies.  

New subdivision (d) of 24-364 calls for the assessment and demonstration projects to be completed within eighteen months of the effective date of this section. Thereafter, within three months of completing the assessment of the demonstration projects the Department must report its findings to the Mayor and the Council along with recommendations with respect to implementing these findings.  Every year thereafter, the Department must report to the Mayor and the Council regarding which measures were taken to implement those recommendations during the preceding year and the steps whichwere taken with respect to the projects required pursuant to subdivision (e) of this section.

Finally, pursuant to new subdivision (e) of section 24-364, upon completion of the assessment and demonstration projects, the Department is required to implement hydropower projects for electricity generation at sites as the assessment determines have a cost benefit ratio of 0.75 or better.

Section three of the bill makes this local law effective one hundred eighty days after its enactment, except that the Department of Environmental Protection must take such measures as are necessary for its implementation, including the promulgation of rules, prior to such effective date.
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