Committee Staff:    
Samara Swanston, Legislative Counsel

Daniel Avery, Senior Policy Analyst

Kate Seeley Kirk, Finance                                                      

Anthony Hogrebe, Communications
[image: image1.png]



The New York City Council

 

Committee on Environmental Protection

James F. Gennaro, Chairman

Briefing Paper of the Infrastructure Division

Robert Newman, Legislative Director
February 17, 2011
Oversight - New York City's Hydropower Capacity: Present and Future Opportunities
I. Introduction

On Thursday February 17, 2011, at 1 p.m., the Environmental Protection Committee of the New York City Council will hold an oversight hearing on New York City's Hydropower Capacity: Present and Future Opportunities.
Background

New York State ranks third in hydropower producing states according to the Energy Information Administration and its hydroelectric power generation is the highest of any state east of the Rocky Mountains, but by far the vast majority of hydroelectric power generated 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.  This oversight hearing seeks to identify more ways to fully integrate the generation of hydroelectric power into the City’s clean energy initiatives so New York does not rely heavily on any one fuel for electricity generation.  
According to Environmental Protection Commissioner Holloway, “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 renewable 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 reduce or freeze electricity rates, as was done by the New York Power Authority when it instituted and subsequently continued a sixteen month freeze on hydropower rates which benefitted residential customers and businesses in Western and Northern New York.
  It 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.  

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 U.S. EPA and the New York State Energy Research and Development Authority (NYSERDA).  In New York, 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 in 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.
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.
  However it was not until the electric generator was coupled with a turbine that the first hydroelectric plant in the United States and the world was developed in Appleton, Wisconsin in 1888.
  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 as of 2009.
Despite its impressive share of the nation’s renewable portfolio, the potential to add many thousands of megawatts of hydropower still remains.  For example, only three percent of the nation’s eighty thousand dams currently generate electricity
 and according to the National Hydropower Association
, at least 60,000 MW of additional hydropower could be brought on line by 2025 from all waterpower technologies.  Developing this new hydropower capacity is expected to add 1.4 million cumulative and 
indirect jobs by 2025 and to be largely accomplished by maximizing the use of existing infrastructure
.  Already developers have proposed in-river hydrokinetic projects on fifty-five sites in the Mississippi River, twenty-two sites on the Ohio River and twenty-seven sites on the Missouri River.
  In addition, Verdant Power has proposed an in-river hydrokinetic project in the Niagara River and in the East River in New York City and has operated a pilot program in the East River.
Why Choose Hydropower

 
The use of conventional fuels contributes to air pollution because fossils fuels emit carbon dioxide and methane and use of renewable fuels generally and hydropower in particular does not.  In the near future, the cost of fossil fuels is expected to climb dramatically and according to the Energy Information Administration, conventional oil production peaked in May of 2005
.  Increasing our use of renewable fuels for city and private operations should be our top priority to move into a more sustainable future.  To gain the incentives proposed for the change to more renewable sources of energy, we need to act expeditiously
.     

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. 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 not reasonable to expect to pass 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 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.
Hydropower Technologies
The traditional way that hydropower is created is by control of the release of dammed water and 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, tidal energy is created by using the rise and fall of tides to capture the energy of the changing tides.  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 high 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.


Beginning in the 1980’s the city of Boulder, Colorado, began developing facilities to produce electricity as a by-product of its water utility operations.
  Boulder currently owns and operates eight hydroelectric facilities on its raw water transmission and treated water distribution systems
.  Its hydroelectric projects have generated 468,550,000 kilowatt hours of electricity since the inception of its first project in 1985.
  In addition to generating more than 22 million dollars of revenue for the utility, it avoided the need to burn more than 240,000 tons of coal, thereby improving air quality which would have otherwise been adversely impacted by the operations of coal fired generation facilities.
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 so that they 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 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, 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 dams and reservoirs in upstate New York—the Cannonsville, Pepacton, Neversink and Schoharie reservoirs.   According to DEP, hydroelectricity generated from these four city-owned dams upstate could generate as much as forty-five megawatts of clean energy in the city and upstate—enough to power approximately four thousand homes.  Hydroelectric facilities at three dams in the Delaware Watershed and one in the Catskill watershed could easily produce a combined capacity of 15 megawatts of renewable energy—enough to offset 16,800 metric tons of greenhouse gasses or remove 3,200 cars off the road
.
As mentioned, the DEP is currently operating five hydroelectric generating facilities at different outlets in our water supply system: the East and West Delaware Tunnel Outlets; the Neversink Tunnel outlet; the Ashokan Lower Gate Chamber; and the Kensico Lower Effluent Chamber. These are located at points of release of water from a reservoir. Of these five power generating facilities, the New York Power Authority owns two (Ashokan and Kensico); DEP owns two (East Delaware and Neversink); and one (the West Delaware Tunnel Outlet facility)  is owned and operated by Brookfield Renewable Power Inc., a private entity. The Kensico facility will be decommissioned due to the construction of the Catskill/Delaware Ultra-Violet facility, which will necessitate the pressurization of the Catskill Aqueduct between the Kensico and Eastview Reservoirs. The remaining four facilities have a total production capacity of 55 megawatts of electricity.

No gross power assessment has been undertaken for New York City’s entire water supply system but it appears 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
”.  The Idaho National Laboratory is apparently very interested having further discussions about this opportunity and with collaborating with city officials in order to obtain the information to make such an assessment possible.

Private Hydroelectricity generation Projects in New York City

In addition to the potential for hydropower generation from publicly owned dams, reservoirs and other publicly owned infrastructure, private projects have also been proposed to take advantage of New York City’s hydropower potential.  One such project that has filed a final license application to the Federal Energy Regulatory Commission (“FERC”) is a Verdant Power Project which proposes a 1 MW hydrokinetic pilot project to be located in the East Channel of the East River of New York is proposed by Verdant Power located in New York City.  The Verdant Power Project will be composed of thirty axial-flow turbines that would be installed in a phased approach, incrementally, in the East Channel of the East river and tethered to the river bottom.  The Verdant Power Project is currently seeking public comments on its FERC application.

Potential Environmental Impacts of Hydropower Generation
Hydropower generation has the potential to result in adverse environmental impacts such as harm to the habitat of benthic animals, inhabiting the lowest ecological zone of a body of water, like oysters, clams and sea grass.  There is also the potential for a fish strike or impingement of a device or even hindrance of the migration of aquatic animals or alteration of the hydrologic or sediment regimes
.  In addition, many sites suitable for the production of hydropower have a wide range of competing users such as fishermen, commercial vessel operators, recreational boaters and recreational water users.  Thus hydropower projects must be developed in partnership with other water users in order to enable water resources to continue to accommodate a wide range of uses.

There are some environmental protections required by federal law for hydropower projects.  For example, if a proposed project may have a significant impact upon the quality of the human environment, an environmental impact statement must be prepared by FERC
.  Case law also holds that the installation of new turbines at a project may require a new or amended water quality certification under Clean Water Act § 401 (a) (1) if the new turbines will increase or decrease the quantity of flow discharge
.

Potential adverse environmental impacts for hydropower generation as a result of New York City owned-assets are likely not as great because New York City will probably not be building new dams, reservoirs or major infrastructure.  Implementation of hydropower technologies will likely rely on use of existing infrastructure and public- private partnerships to reduce cost.  Ultimately, the greatest cost of electricity generation is fuel and there is no fuel cost for use of renewable energy.


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.  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.
  Hydropower, because of its great reliability, is well suited to “firming” variable or non-dispatchable 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
.

Funding hydroelectric power production  

The City’s Commissioner of Environmental Protection has been given authority over water resources control, including all structures, and property connected with the supply and distribution of water for public use
 and control over the maintenance and operation of sewage disposal plants
.    This authority permits the evaluation and use of the resources for hydropower generation potential, but development of the resource will obviously have a cost.

Hydroelectric power could be self-funded through annual budgeting and capital expenditures to implement the projects.  Hydroelectric power could also be funded using existing municipal bonding authority.  Hydropower projects could also be funded using Clean Renewable Energy Bonds from the federal government.  Finally, hydro power projects could be funded by using third party financing.  While third-party financing can eliminate the high up front cost of installation and give investors the opportunity to take advantage of tax credits, it would be better to pursue an arrangement that would permit full ownership of the facilities at the end of the contracts with the third parties. 
Licensing and Exemptions for Hydropower Projects

As mentioned, if a proposed project may have a significant impact upon the quality of the human environment, an environmental impact statement must be prepared by FERC. The licensing process is lengthy, but the City may be able to work with FERC to create a plan specific to its needs. Licenses may be issued for up to 50 year terms and must be renewed at the end of each term. However, certain hydropower projects qualify for an exemption, thus avoiding the licensing process. The exemptions are as follows:

1. Small hydropower projects, which are 5 megawatts or less, that will be built at an existing dam, or projects that utilize a natural water feature, such as a waterfall, for head,(which is the elevation difference between the inlet and the turbine), or an existing project that has a capacity of 5 megawatts or less and proposes to increase capacity. 

2. Conduit exemption that would be issued for constructing a hydropower project on an existing conduit (for example irrigation canal).

3. Conduit exemptions are authorized for generating capacities 15 megawatts or less for non-municipal and 40 megawatts or less for a municipal project. The conduit has to have been constructed primarily for purposes other than power production and be located entirely on non-federal lands. 

It is possible that many of New York City’s future hydropower projects will fall within these guidelines and qualify for an exemption. 
How Much Electricity Can be Generated by Hydrokinetics?

According to the Electric Power Research Institute, 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 eliminate 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. 
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