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the impact of the blackout on the City’s environment, including the






City’s wastewater treatment facilities:  What can we learn?
On September 16, 2003, the Committees on Environmental Protection and State and Federal Legislation will jointly hold an oversight hearing on the Blackout of 2003.  The Committees will hear testimony on the reliability of our electric system and the impact of the Blackout on the City’s environment, including the City’s wastewater treatment facilities.  Those expected to testify include the Midwest Independent System Operator, the New York Independent System Operator, the Northeast Power Coordinating Council, Consolidated Edison, electric generators and others.

I. Introduction

On the afternoon of Thursday, August 14, 2003, the State of New York experienced a loss of electrical service at approximately 4:11 p.m.  Other states that were directly affected by the electrical power failure -- the largest power failure in United States history -- were Michigan, Ohio, Pennsylvania, New Jersey, Connecticut, Vermont and Massachusetts.
  The Blackout also impacted substantial parts of the province of Ontario, Canada, which is connected to the United States power grid.
  The precise number of people who lost power in the United States and Canada is unknown and we will likely not know that figure for some time.  The economic costs of the power failure,  however, have been estimated in the billions of dollars.  According to Anderson Economic Group, a firm specializing in regional economics and market studies, the “total impact on US workers, consumers, and taxpayers will be a loss of approximately $6.4 billion.”
  Though the entire economic loss of the massive power outage has not yet been determined, the office of the New York City Comptroller has estimated that New York City lost more than $1 billion.

At present, inquiries into the exact cause of the Blackout have been initiated by 

the Joint U.S.-Canada Power Outage Task Force, the United States Department of Energy (DOE), the North American Electric Reliability Council (NERC), the Northeast Power Coordinating Council (NPCC), utility regulatory commissions in New York and other affected states, the regional Independent System Operators (including the New York Independent System Operator (NYISO)) and utilities, such as Consolidated Edison Company of New York (Con Edison).
  On August 18th, Mayor Bloomberg formed the Task Force on Emergency Response, which will examine the City's emergency response to the power outage and make recommendations on how the City can better prepared during future emergencies. 

At recent New York State Assembly hearings held on August 27th and September 4th and Congressional hearings held on September 3rd and 4th, numerous stakeholders provided explanations of the events leading up to the Blackout, which reflected the information available to them up to that point in time.  The Joint U.S.-Canada Power Outage Task Force subsequently released an initial timeline of events of the Blackout, which contains information gathered as of September 11, 2003.  (see Attachment 1)  At today’s hearing, we hope to further investigate the circumstances that caused the Blackout, the process by which power was restored to the system and steps that should be taken to prevent the recurrence of such a power failure.  In addition, we will look at the environmental impacts that resulted from the Blackout, with a focus on its effects on the City’s wastewater treatment system.

II. Electric System in New York State 

A. Participants

In 1997, the energy industry in New York was deregulated, separating the generation of power from companies that own the power lines and establishing a market where electricity could be traded like any other commodity.  The intent of such deregulation is to lower prices and guarantee a sufficient supply of energy.

Deregulation of the energy industry has been criticized by some and lauded by 

others.  Critics contend that such deregulation obfuscates the lines of responsibility and 

accountability over vital matters such as the security of generating stations and 

transmission lines, and the expensive upkeep of the distribution network. Another criticism is that deregulation has made it more difficult to build new plants.  More optimistic about the energy deregulation is the New York Independent System Operator, which notes that since deregulation of the energy market in New York, much progress has been made in establishing fair, efficient and competitive wholesale markets in the State.  The NYISO notes, however, that the disclosure surrounding the demise of Enron and the crumbling finances of many merchant generating companies have combined to discourage investment in power facilities in New York and elsewhere.

A brief description of the primary participants in the “deregulated” New York energy industry is provided below:  

The federal entities involved in the energy industry in New York include the DOE, which is charged with advancing the national, economic and energy security of the United States.  The Federal Energy Regulatory Commission (FERC) is the regulatory agency charged with ensuring that all rates, terms and conditions of jurisdictional service are just, reasonable and not unduly discriminatory or preferential.
    

The New York State energy regulatory body is the New York State Public Service Commission (PSC), which regulates New York State’s electric, gas, steam, 

telecommunications and water utilities.
  The PSC is charged with setting rates and ensuring that adequate service is provided by New York’s utilities.  The Commission also exercises jurisdiction over the siting of major gas and electric transmission facilities and is responsible for ensuring the safety of natural gas and liquid petroleum pipelines. 

The North American Electric Reliability Council is a voluntary not-for-profit membership organization that sets and encourages compliance with rules for the planning and operation of reliable electric systems.  NERC is comprised of ten Regional Reliability Councils that account for almost all of the electricity supplied in 48 states, most of Canada and the northern part of the Baja peninsula in Mexico.
  More detailed rules are prescribed by ten Regional Reliability Councils, which are affiliated with NERC.  “However, neither NERC nor the ten regional reliability councils have the ability to enforce these rules.  And these rules are administered on a day-to-day basis at over 130 utility control areas.
  NERC was formed in response to the 1965 power failure with the goal of promoting the reliability of the bulk electricity systems that serve North America.  

The Northeast Power Coordinating Council is one of the ten Regional Reliability Councils that make up NERC.  NPCC's region includes Northeastern North America, including all of New York and New England, and parts of Eastern Canada.  Accordingly, NPCC plays an important role in assuring the reliability of the international, interconnected bulk power systems in the region.  Membership in NPCC is voluntary and each NPCC member is required to plan, design and operate its bulk power system in compliance with region-specific reliability criteria and broad-based industry-wide NERC standards.
  


The New York State Reliability Council, L.L.C. (NYSRC) is a not-for-profit entity “whose mission is to promote and preserve the reliability of electric service on the New York State Power System by developing, maintaining, and, from time-to-time, updating the Reliability Rules which shall be complied with by the . . . [NYISO] and all entities engaging in electric transmission, ancillary services, energy and power transactions on the New York State Power System.”
  The NYSRC requires that a reserve equal to at least 18% of projected peak electricity demand be maintained to ensure system reliability.

Independent System Operators (ISOs) and Regional Transmission Organizations (RTOs) were established to help implement the FERC’s policies of partial deregulation 

issued in 1996.  ISOs and RTOs generally act as the primary interface between generators, transmission owners and other participants in the wholesale electric market place.  Specifically, they direct power plants to generate a specific amount of power at a specific time to customers while maintaining safety and reliability.  While ISOs exercise operational control of the bulk power system, they do not generate power or own any generating or transmission equipment.  In addition, ISOs generally facilitate and administer a number of different electricity markets, thereby providing market participants with the ability to sell and purchase various services on an unbundled basis.  The primary market function of ISOs or RTOs is to ensure fair and non-discriminatory access to the transmission system.
  The NYISO is a not-for-profit organization formed in 1998, which operates New York’s bulk transmission system.  It is regulated by FERC and the PSC and is a member of NERC.  

Con Edison is a regulated utility that provides electric service in New York City (except for a small area of Queens), and most of Westchester County.   As a result of deregulation, Con Edison sold most of its generating facilities and currently primarily transmits and distributes electricity generated by others.

B.
Jurisdictional Issues

The Blackout of 2003 has highlighted the confusion that currently exists within the energy industry regarding which entity has the primary responsibility for the 

industry’s reliability.   Given that failures in the transmission system for electricity have been designated as a potential cause of the Blackout, recent attention has focused on determining which entities bear the primary responsibility for ensuring the reliability of this system.

The New York State Attorney General contends that the PSC is responsible for ordering the construction of transmission facilities.
  The PSC, however, asserts that it does not have the authority to initiate the construction of transmission facilities until the FERC approves rates and ensures an adequate return for the entity.
 

While the FERC’s position on this matter is unclear, the FERC asserts that, “[s]ince the electric industry began, reliability has been primarily the responsibility of the customer’s local utility.  Depending on state law, utilities may be accountable to state utility commissions or other local regulators for reliable service.”  The FERC has also denied complete responsibility for the reliability of the transmission grid, noting that the Federal Power Act and the Public Utility Regulatory Act of 1978 provide the FERC only limited authority on reliability.

Resolving these jurisdictional issues is critical to ensuring that the City’s transmission system remains reliable and effective.  


C. Physical Components

The nation’s transmission grid “includes over 150,000 miles of lines, crossing the boundaries of utilities and states, and connecting to Canada and Mexico”, which is operated day and night by approximately 130 control centers.
 A large portion of the grid known as the “Eastern Interconnect” is made up of “[v]arious grids in New York, New Jersey, Pennsylvania, Maryland, New England, Canada and the Midwest” that are interconnected.
  The failure of a generating facility or a transmission line in one location may have widespread effects across the grid.  “The utility staff at [multiple control centers] must quickly share information and coordinate their efforts to isolate or end the problem.”
  To safeguard against a cascading effect, all the interconnected regional grids contain sensors that detect trouble.  In the event of a problem in a regional grid, “the sensors open up circuit breakers similar to those in private homes.  The circuit breakers immediately shut down certain power lines in order to isolate the malfunction”.
 

“The electric power system in New York is a combination of power plants producing electricity (i.e. generation), high voltage power lines transporting bulk electricity around and through the State (i.e. transmission system) and low-voltage lines delivering electric service to individual customers (i.e. distribution systems).”
  The transmission lines may be underground -- such as in New York City -- or on lines that are 

suspended aboveground on tall towers.  Electricity flows through the grid by way of a turbine, usually powered by steam, which “spins electrical generators.  The generators produce power, which leaves the generator and travels through a transmission substation at a power plant.  The substation has transformers that convert the generator’s voltage for transmission through the power grid”.
  

Multiple sources of energy throughout the Northeast feed the Eastern Interconnect.  In fact, “[t]he energy that becomes the electricity that allows your refrigerator to run and the lights to be switched on in your home or office comes from multiple generation sources.”
  The overall power generating and transmission system does not lack backup protection because everything is tied together.  Essentially, “[t]here is redundancy in the system so there is not a single source of electricity upon which everyone is dependent.  There are backup systems at every level, from the energy generating stations to organizations of the grid”.
  The electricity used within New York City is primarily generated within the City, as well as transmitted from others sources within the State, New Jersey and New England.
 


Although it is widely held that a lack of generating capacity in New York State was not the cause of the Blackout of 2003, according to the NYISO, New York State will need at least an additional 5,000 megawatts (MW) of electric generating capacity in the 

next five years.
  This extra power, which the NYISO believes a majority of which should be located downstate and in Long Island, is needed to “enhance reliability and security, keep prices competitive, and benefit the environment.”
  However, of the fifteen projects that have filed applications under Article X of the State Public Service Law (the power plant siting law which expired at the end of last year), only five are currently under construction.  These plants should result in almost an additional 2,500 MW of power by the year 2005.
    


According to a recent report by Kate Stohr, a reporter at Gotham Gazette, entitled Studying How To Avoid Blackouts, “there are some 2,000 power-line failures a year in the city.  Consumers do not notice most of them because New York’s electric system, which industry rating groups say is the most reliable in the country, is designed so that if one power line fails, another picks up the slack”.
  In fact, “[c]apital spending by utilities has gone down in the past several years but reliability has improved, with Con Edison achieving the highest reliability index in the state”.
  The New York State Energy 

Planning Board
 released a study in 2000 -- “Report on Reliability of New York State’s Electric Transmission and Distribution Systems” -- that “found that New York City had a significantly lower rate of service interruptions per customer than the rest of the state.  It also found that, although capital investments in the power transmission system declined dramatically from 1988 to 1998 (from $304.4 million in constant 1998 dollars to just $90 million), the reliability of the state’s transmission system improved during the same period”.
,
  Nevertheless, blackouts do occur and are caused by a variety of things, “including equipment failures, fires and weather conditions, such as lightning”.
  However, according to George Murray, a cable engineer and acting director of a laboratory opened in the Bronx by Con Edison to find out what makes seemingly good cables go bad, electric power “failures may occur more frequently outside midtown and downtown Manhattan because the networks in the outlying areas cover greater distances.  As a result[,] there are more cables and connections between the local sub-stations and the homes and offices they serve and so a greater statistical probability that one will fail”.
  

III. 
Impact of the Blackout on the City’s Environment 

In addition to the extra trash, including food thrown out by restaurants and stores, which piled up on the streets of New York due to the Blackout, the power outage also “caused water treatment plants and a pumping station to spew untreated water and sewage into New York area waters”.
  “By the time electricity was restored, 490 million gallons had spilled . . . causing beaches to close and posing health and environmental hazards”.
  One hundred forty-five million gallons were released from the City’s largest pumping station, located on the Lower East Side on Avenue D, between 12th and 13th Streets.  More than two hundred sixty million gallons of raw sewage were also spilled due to the failure of back-up generators at two of the City’s wastewater treatment plants (WWTPs) - - Red Hook and North River.

Municipal wastewater typically includes human waste, in addition to stormwater (e.g. pathogens, antifreeze, pesticides, garbage, heavy metals, septic effluent, fertilizers, animal wastes, sediments, heat and other pollutants), food scraps and materials from industrial and commercial activities, such as chemicals, oils and grease.  Although natural processes are able to render safe small amounts of pollutants and contaminants, these processes could never handle the massive amounts of waste material that is produced in municipalities such as New York. City beaches were closed after the Blackout so City officials “could test for fecal coliform levels, or levels of human waste.”
  In addition, according to Sandra Mullin, a spokeswoman for the New York City Department of Health and Mental Hygiene, City agencies warned people “not to fish in recreational waters” until the waters were declared safe.

The wastewater treatment system of New York City is one of the largest in the world.  It consists of fourteen WWTPs, ranging in design capacity from 40 million gallons per day (mgd) to 310 mgd.
,
  The City’s sewage system also consists of 6,000 miles of sewers
 and approximately 500 outfalls.
  The New York City Department of Environmental Protection (DEP) is charged with managing and operating this extensive system.

The primary goal of wastewater treatment is to remove as many suspended solids 

and other contaminants from the wastewater prior to its return to the environment.  

This process is crucial in order to protect the receiving waterbodies into which treated wastewater is released.  As organic solid material – which makes up most of the wastewater that originates in households – decays in water, it uses up the oxygen that is necessary for the survival of plants and animal species.  In addition, the presence of excessive nutrients that are found in organic waste matter, such as nitrogen and phosphorous, may also lead to eutrophication
, resulting in the further depletion of dissolved oxygen.

In response to the sewage spillage caused by the Blackout of 1977, City officials “provided all treatment plants with backup generators, which functioned properly, for the most part, during the blackout [this past] month”.
  However, even though generators 

were built at other pump stations in the City, the 13th Street Pump Station was not equipped with a backup source of power, in part, according to the DEP, due to a great deal of community resistance and logistical problems.
  Nevertheless, it is reported that Alfonso Lopez, Deputy Commissioner for the Bureau of Waste Water Treatment at the DEP, stated that the spillage of raw sewage would have occurred even if the pumping station did have a generator, in light of the amount of time it takes to get such generators started after a power outage.
 

The residents living near the 13th Street pump station have long resisted plans to build a diesel-fuel generator at the pump station because it “is surrounded by a low-

income housing development and is across the street from a Con Edison plant, a combination that has produced a construction quagmire.  Community leaders complained that pollution from the Con Edison plant, which is expanding, has added to already high asthma rates in the area”.
  Nonetheless, according to Christopher Ward, Commissioner of the DEP, “the community board approved a plan in June to build the generators on the

roof of the 13th Street Pump Station – at a cost to the city of $9.75 million – but the system will not be up and running for at least four years.

IV.
Conclusion

The Blackout of 2003 impacted millions of people and resulted in adverse environmental impacts and serious economic losses for New York City.  Due to the complex nature of the event, it is likely that we will not have a complete picture of its cause(s) for a number of months.  It is the hope of these Committees that the testimony gathered today will shed some additional light on the complex issues surrounding this critical event and will perhaps help to avoid future power outages. 
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