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Due to its proximity to the world’s financial center and the severe consequences of a major accident or attack on public health, the environment and the economy, Indian Point is a nuclear power plant that deserves special attention.  A terrorist attack on either of Indian Point’s two reactors or spent fuel pool, resulting in a major radioactive release, could render uninhabitable much of the tri-state area and the watershed that supplies drinking water to 9 million people in the region.  That the plant sits atop an active fault line, daily destroys significant amounts of Hudson River aquatic life, and has an abysmal operations and safety record only compounds the argument for closure.

Riverkeeper’s campaign seeks to force the Nuclear Regulatory Commission (NRC) to permanently retire and decommission the Indian Point (IP) nuclear power plant, minimize the long-term safety risks associated with on-site nuclear waste storage, bolster the facility’s security, and participate in the development of a comprehensive post-IP energy and economic plan that ensures a safe, reliable and affordable supply of electricity for consumers in the New York City metropolitan area.

Issue Overview:

Security:  Since the terrorist attack of September 11, 2001, there has been mounting concern amongst area residents and elected officials that the IP nuclear power plant, situated on the Hudson River 24 miles north of New York City, could be the target of a similar future attack.  U.S. nuclear power plants were originally chosen as targets during the planning of the 9/11 attacks and they remain in the terrorists’ crosshairs today.  President Bush alluded to this in his 2002 state of the nation address, and U.S. intelligence sources have recently reported that terrorists may try to hijack a cargo plane and target a commercial reactor. Equally troubling is the fact that the IP plant has been plagued by numerous security lapses since 9/11 and the NRC has not required plants to “harden” vulnerable components of their infrastructure, in particular the spent fuel storage system.
In July 2004, after months of testimony and investigation, the 9/11 Commission uncovered startling information.  The 9/11 commission and its witnesses divulged that additional air-based terrorist attacks have already been attempted, that more major attacks are likely in the near future, and that nuclear power plants are top al-Qaeda targets.  The 9/11 Commission Report, released on July 22, 2004, suggests that the 9/11 plot’s ringleader had considered crashing a commercial airliner into a nuclear power plant in the New York area. The report explains that Mohamed Atta, who piloted one of the planes that hit the World Trade Center, “considered targeting a nuclear facility he had seen during familiarization flights near New York.”
Several strong pieces of evidence point to Indian Point. First, the terrorists had rented planes from Teterboro Airport – in northern New Jersey about 30 miles from Indian Point – for their reconnaissance flights. Second, a June 16th 9/11 panel statement noted that the terrorists’ test flights included trips along the Hudson River corridor. Third, the Indian Point nuclear power plants in northwestern Westchester County are about 35 miles from midtown Manhattan. Other area nuclear power plants are over twice this distance from New York City.

Emergency Preparedness:  A direct outgrowth of the public’s concern regarding terrorism was whether IP’s emergency preparedness plan could adequately protect people from exposure to high doses of radiation in the event of a fast breaking release scenario.  The current emergency plan relies on the idea that the public would have several hours to evacuate or seek shelter.  But, a terrorist attack could cause a radioactive release in minutes.  

In response to the public’s concerns about the adequacy of the emergency plan, Governor Pataki hired the former director of the Federal Emergency Management Agency (FEMA), James Lee Witt, to assess adequacy of IP’s emergency planning.  The Witt report, issued in early 2003, criticized virtually every aspect of the emergency plan. The report concluded that the plan is “not adequate to… protect the people from an unacceptable dose of radiation in the event of a release from Indian Point.” FEMA has yet to address the fatal flaws in the emergency plans identified by the Witt Report.  

Plant Safety:  While terrorism and plant security may be on many peoples’ minds, plant operations are a major concern at the IP nuclear power plant, which has a long history of safety problems.  Until recently, IP 2 ranked dead last among the nation's 103 reactors and problems continue to plague both reactors.  A December 2003 NRC report found that a series of nine unplanned outages at both IP 2 and 3 between December 2001 and August 2003 could have been avoided had Entergy corrected known problems.  The number of outages at IP is more than three times the national annual average. In addition, recent studies prepared for the NRC concluded that that the chances of a reactor meltdown increase by nearly a factor of 100 at IP because the plant’s drainage pits are “almost certain” to be blocked with debris during a loss-of-coolant accident. This problem could escalate to the overheating of the reactor core and the release of radioactive material to the surrounding environment.

Health Impacts:  IP has the highest population density within 50 miles of any nuclear power plant in the nation.  More than 20,000,000 people live within this radius.  A serious accident at or terrorist attack on IP could lead to an unthinkable catastrophe of enormous proportions that could result in thousands of prompt deaths and hundreds of thousands of long-term cancer deaths and render much of the New York metropolitan area uninhabitable.
A Riverkeeper-commissioned study released in September 2004 found that the potential health consequences of a successful terrorist attack on the Indian Point nuclear plant could cause as many as 518,000 long-term deaths from cancer and as many as 44,000 near-term deaths from acute radiation poisoning, depending on weather conditions. Dr. Edwin Lyman, a senior staff scientist in the Global Security Program at the Union of Concerned Scientists, authored the report entitled “Chernobyl-on-the-Hudson?: The Health and Economic Impacts of a Terrorist Attack at the Indian Point Nuclear Plant.”

Dr. Lyman performed the calculations in the study with the same computer models and methodology used by the Nuclear Regulatory Commission and the Department of Energy to analyze the health and economic impacts of radiological accidents. The study updates a 1982 congressional report based on Sandia National Laboratories’ CRAC-2 (Calculation of Reactor Accident Consequences) study. CRAC-2 found that a core meltdown and consequent radiological release at one of the two operating Indian Point reactors could cause 50,000 early fatalities from acute radiation syndrome and 14,000 latent fatalities from cancer. 

Dr. Lyman’s report found that the potential for early deaths – 44,000 cases – is comparable to the 1982 CRAC-2 estimate and the peak number of latent cancer fatalities – 518,000 cases – is over 35 times greater than the CRAC-2 estimate, corresponding to a scenario where weather conditions maximize the rain-related fallout of radioactivity over New York City.
The report also found that up to 2.1 trillion dollars in economic damages could befall the New York City metropolitan area, leveling a major blow to U.S. and world economic stability.
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2.1  Indian Point is Unique

Riverkeeper is calling for the immediate and permanent closure of the Indian Point nuclear power plant.  Twenty million people live within a 50-mile radius of Indian Point's reactors which are located in northern Westchester County adjacent to the Hudson River.  A terrorist attack on or accident at the facility could have devastating health and economic consequences, potentially rendering much of the Hudson River Valley, including New York City, uninhabitable.  

Riverkeeper advocates for the closure of Indian Point, because Indian Point is unique to the other 102 licensed nuclear reactors in the United States.  

· The New York City metropolitan area remains a primary target for terrorists because of its economic, cultural, and symbolic importance to the United States. 

· Indian Point is situated just 24 miles from the city line and 35 miles north of midtown Manhattan.

· Indian Point is surrounded by the most densely populated area of the United States with over 20 million people within a 50-mile radius.  No other nuclear plant is surrounded by such a dense population. The public would suffer a significant number of fatalities and injuries from a large release. Radioactive fallout from a release associated with a reactor meltdown or spent fuel pool disaster would cause heavy and long-lived radiological contamination of New York City/Hudson Valley region, and ultimately cause tens of thousands of fatalities and injuries. 

· Indian Point is in the near vicinity to the Croton, West Branch and Kensico reservoirs which supply and store nearly all of Westchester County's and most of NYC’s drinking water which reaches 9 million people.

· Indian Point is within a region known for being the nation’s largest regional metropolitan economy.  The region is home to numerous Fortune 500 companies.  Economic damages from a catastrophic release of radiation could top $600 billion. 

· Emergency planning for Indian Point is uniquely complicated by population density, geography, traffic congestion, and inadequate road infrastructure.

· Indian Point is the only nuclear plant in the country whose radiological emergency plan received an intensive, top-to-bottom review by the nation’s leading emergency planning expert, James Lee Witt, who was hired by New York State Governor George Pataki due to his emergency planning expertise, including nuclear preparedness.  Witt’s report concluded: “It is our conclusion that the current radiological response system and capabilities are not adequate to overcome their combined weight and protect the people from an unacceptable dose of radiation in the event of a release from Indian Point. We believe this is especially true if the release is faster or larger than the typical exercise scenario.”  Witt noted that in several key areas the emergency plan may be unfixable in the face of a fast-breaking scenario.

· Indian Point is the only nuclear plant in the country where counties, responsible for executing the emergency response plan have adamantly refused to certify the emergency plan to FEMA, citing the emergency plan’s inability to cope with a fast-breaking scenario.

· Area residents are already sensitized and on edge from having lived through the 9-11 attacks and warnings of future attacks.  Therefore, area residents may be less likely to follow orders from emergency officials.

· Hundreds of area first responders doubt the effectiveness of the emergency plan.

· Indian Point has had more security officers speak out about security lapses and lax measures than at any other nuclear power plant in the nation. 

· Indian Point has one of the largest quantities of irradiated (or “spent”) fuel in the northeast. While plant owners in other countries such as Germany are implementing more robust measures (i.e., hardening facilities) to protect the irradiated fuel onsite, Entergy is providing inadequate protection for this irradiated fuel.

· No containment structures exist over the spent fuel pools;
· The pools are vulnerable to a loss-of-coolant scenario;
· Mock attack drills reveal accessibility to and vulnerability of spent fuel buildings; and
· A few of the walls of the spent fuel pools are above ground and therefore vulnerable to an attack designed to drain the water in a pool by destroying a wall.

· Indian Point was in the direct flight path of one of the 9/11 hijacked planes, which flew into a World Trade Center tower.  

· Indian Point continues to struggle with significant safety problems.  Until recently, Indian Point 2 - out of the nation’s 104 licensed commercial reactors - was ranked the nation’s worst run plant.

· The Hudson River Watershed/ecosystem is unlike any other in the world.  The Hudson Valley region has been designated a National Heritage Area.

· IP is situated across the Hudson River from the U.S. Military Academy at West Point.  The Academy graduates more than 900 new officers annually, which represents approximately 25 percent of the new lieutenants required by the Army each year.

2.2 Ten Reasons to Permanently Close Indian Point 

1) The Threat of a Second-Wave Terrorist Attack is Evident
U.S. intelligence officials warn of other attacks on America, possibly more devastating than the attacks of September 11th. According to President Bush in his 2002 State-of-the-Union address, by cabinet officials in the Bush Administration, by U.S. intelligence agencies, by government associations, by scientific research institutions, and by the terrorists themselves, the nation’s nuclear power plants are high on the terrorists’ list of targets,.  With the New York City metropolitan area still a likely terrorist target, Indian Point presents a proximate, vulnerable target that poses a significant threat to public health and safety and the metropolitan region’s economy. While security has been improved at Indian Point, the facility and its guard force are not prepared, nor required to repel a 9-11 style attack.  

2)  The Public is Safer with Indian Point Closed
According to a preliminary analysis conducted by the Nuclear Control Institute (NCI), twenty days after reactor shutdown – which would allow for half-life decay to greatly reduce the radioactive inventory in the core – the number of acute fatalities (within a 10-mile radius) caused by a core meltdown and breach of containment could be reduced by 80% and the number of long-term cancer deaths (within a 50-mile radius) by 50%.  

3)  There is No Viable Emergency Preparedness Plan
Indian Point is the only nuclear plant in the country that has received an intensive, top-to-bottom review by the nation’s leading emergency planning expert, James Lee Witt. His report concluded “. . .  that the current radiological response system and capabilities are not adequate to overcome their combined weight and protect the people from an unacceptable dose of radiation in the event of a release from Indian Point. We believe this is especially true if the release is faster or larger than the typical exercise scenario.” 

Noting the absurdity of Indian Point’s vicinity to a major metropolitan area, Robert Ryan of the Nuclear Regulatory Commission, stated in 1979: “I think it is insane to have a three-unit reactor on the Hudson River in Westchester County, 40 miles from Time Square, 20 miles from the Bronx… It's a nightmare from the point of view of emergency preparedness.”

The emergency plan assumes that no one outside the 10-mile emergency planning zone (EPZ) will attempt to evacuate.  However, a recent Marist poll shows that, in fact, about 60% will evacuate, thereby creating the need to have a plan in place to guide evacuation in communities outside of the 10-mile EPZ.  The notion that people outside of the 10-mile EPZ won’t evacuate is further contradicted by both academic research and the experience at Three Mile Island which demonstrates that there will be significant self-evacuation.  

Furthermore, Nuclear Regulatory Commission reports, federal legislation, real life nuclear plant disasters, and independent studies suggest that human health would be adversely affected well beyond the 10-mile EPZ, providing yet another reason to have a plan in place to guide evacuation in communities outside of the 10-mile EPZ.

4)  Indian Point’s Electricity is Not Vital
Even with the permanent retirement of Indian Point Units 2 and 3, there would be enough power available from existing generating units in New York State and neighboring grids, through import over existing transmission lines, to serve expected peak loads while providing adequate capacity reserves.  Also, more than 1,900 MW of new electric generating capacity will be added when the new East River, Ravenswood Cogeneration, Astoria Energy and NYPA Astoria projects are completed.  The addition of this more efficient and environmentally cleaner generating capacity will improve the reliability of the electric system and would help reduce power costs if Indian Point were retired. Furthermore, the implementation of wide-reaching, comprehensive energy efficiency and conservation programs, combined with additional distributed/on-site generation, will further enhance reliability by reducing demand on the generation, transmission and distribution systems.
5) The Price-Anderson Act Limits the Industry’s Liability; Homeowners are Uninsured from Radioactive Accidents

No homeowners policy will cover the loss from a radioactive release from Indian Point triggered by an accident or terrorist attack; residents must still pay their mortgages even if their homes are destroyed.  Furthermore, Entergy would not be held fully responsible in the event of an accident or terrorist-triggered radioactive release from Indian Point.  Currently, Entergy’s liability is limited by the Price-Anderson Act.  

Under Price-Anderson, commercial nuclear operators are required to carry only $200 million in primary insurance. A second level of retrospective premiums in the event of an accident is capped at approximately $88 million per reactor, for an industry-wide total of approximately $9.4 billion.  The sizable discrepancy between the coverage available under Price-Anderson and the calculated consequences of severe nuclear incidents leaves the public unprotected and the industry unaccountable in the event of a serious accident.  By artificially limiting the liability of nuclear operators, the Price-Anderson Act serves as a subsidy to the nuclear industry in terms of foregone insurance premiums.  In addition, all homeowner insurance policies exclude nuclear accidents from coverage, leaving homeowners to bear the risk of Indian Point's operations.   No other energy source benefits from this level of subsidy.

6) Irradiated “Spent” Fuel is a Soft Target; Radioactivity Remains for Thousands of Years
The irradiated (or “spent”) fuel pools are soft targets, and a successful attack can have devastating consequences, particularly since there are no containment structures over the storage pools. 
A 1997 Brookhaven National Lab Report (“A Safety and Regulatory Assessment of Generic BWR and PWR Permanently Shutdown Nuclear Power Plants”) claims that a disaster from a spent fuel pool could cause anywhere from 1,500 to 143,000 cancer deaths and $800 million to $566 billion in damage and could make a radius of 1 to 2,790 square miles around the plant uninhabitable. The irradiated “spent” fuel must remain onsite, stored primarily in “hardened” onsite storage systems designed to contain and isolate radiation and repel terrorist attacks. 
Serious measures must be taken in order to improve the security of on-site storage: 

· Permanently closing Indian Point, and thus ceasing the production of irradiated fuel;

· Moving the irradiated fuel, older than 5 years, into hardened dry casks; and

· Reconfiguring the remaining fuel assemblies in order to reduce the density in which the irradiated fuel is stored. 
As long as the Indian Point nuclear plant continues to generate electricity, the irradiated fuel will continue to build up on-site.  Even if the Yucca Mountain repository is approved, transportation of waste would not begin until 2010.  Furthermore, if Entergy gets 20-year license extensions for Indian Point Units 2 & 3, an additional 2,000 tons of waste would be generated. Yucca Mountain’s capacity is limited to handle only the present day waste accumulation.
7)  Indian Point is Plagued with Nuclear Safety and Operational Issues
The NRC has cited Indian Point 2 for severe safety violations more often than any other nuclear plant - three times since new oversight rules went into effect in 2000. With significant safety performance problems, the NRC, up until recently, rated Indian Point 2 amongst the nation’s worst run reactors. The rating was attributed to a February 15, 2000 accident, during which a ruptured steam generator tube released 20,000 gallons of radioactive coolant that was contained on-site.  At the time of the accident, there was an external radioactive steam release that was labeled “minor” by the NRC. In addition, approximately 200 gallons of that contaminated water was inadvertently released into the Hudson River one week after the accident. Indian Point 2 was closed for nearly 11 months that year. As Indian Point ages, components degrade and can lead to accidents similar to the one on 2-15-00.  As of spring 2004, the NRC continues to be concerned with the pace at which Entergy is addressing its extensive backlog of repairs at Indian Point 2 and 3.  

8)  Indian Point Dramatically Impacts Aquatic Life
With daily withdrawals of 2.3 billion gallons of water, no other plant on the Hudson kills as many fish; of the five HRSA plants, IP’s two reactors represent 80% of the withdrawal and thus fishkills.

9) Indian Point’s Energy is Not Cheap
Indian Point’s electricity is only “cheap” at the retail level, because most of the significant costs and many of the risks are externalized; societal and environmental costs and risks are borne by the U.S. taxpayer and local residents. 

Indian Point’s electricity would be much more expensive, if the plant’s owner had to internalize the following costs associated with operation: 
· Its negative impacts on the Hudson river; 

· Covering the cost of properly securing, maintaining and disposing of its irradiated “spent” fuel; 
· Providing real liability insurance to cover the real cost of an accident; and
· Relinquishing the huge federal subsidies that the nuclear power industry receives (over the last 5 decades, about 97% of all federal “alternative energy” research monies were directed towards nuclear; 3% to solar, fuel cells, wind, etc.). 

Moreover, Entergy is an LLC which means that all the profits go to a parent company which, in turn, is shielded from any losses due to an accident or loss of operation.
10) Impacts on Local Economy are Exaggerated by Entergy
Entergy has recently admitted that it is only committed to retaining a minimum of 1,000 workers (compared to the current 1,500) once its labor contracts expire in the near future.  Other power plants are being retired for reasons of old age or failure to meet new technology standards – the issue of job losses due to plant failures is an industry-wide and economy-wide phenomenon.  Based on other plant decommissionings, it is estimated that IP would need to retain 700-800 workers through the closure and decommissioning process which could take up to 10 years or more.  Furthermore, Local 1-2, the union that represents about 700 employees at Indian Point, has gone on record stating that it would be able to find other job opportunities for its workers.

[image: image16.emf]21%

79%


3.1 Emergency Scenarios Triggered by Accident vs. those Triggered by Terrorist Attacks 
Clearly, an emergency response to a terrorist attack would be unique and would impede first responders. Contrary to the NRC, FEMA and Entergy’s unfounded claims, there is an important distinction between the consequences of spontaneous accidents and those of terrorist attacks.  Aware of this distinction, the independent report issued by former FEMA director James Lee Witt concluded that “the plans do not consider the possible additional ramifications of a terrorist caused release” and “that the current radiological response system and capabilities are not adequate to … protect the people from an unacceptable dose of radiation in the event of a release from Indian Point, especially if the release is faster or larger than the design basis release.” 

Although nuclear plant emergency plans are based on a spectrum of possible emergency scenarios, they are heavily weighted toward those in which the containment building or irradiated “spent” fuel pool remains intact and radiation releases occur slowly. Such plans would be ineffective, if terrorists breached the containment building or “spent” fuel pool walls with explosives, causing an enormous release before most nearby residents could be evacuated.  A well-financed and planned terrorist attack would utilize nuclear engineers who are fully cognizant of the vulnerabilities of a nuclear facility.  Reactor shutdown will significantly reduce the threat facing the public in conjunction with 1) reconfiguring the fuel assemblies so they are less densely packed and 2) fortifying the high level radioactive waste storage facilities and dry casks which house the deadly irradiated fuel. 
In addition, a terrorist attack may involve several targets in the region.  The current emergency plan does not include a comprehensive response to multiple attacks in the region, which may impair the efficient evacuation of the area. Examples of such attacks include destruction or blockage of the Tappan Zee Bridge, loss of power to passenger railroads, and other events, which deny use of necessary infrastructure.  A coordinated attack designed to effectively send the region into chaos will preliminarily target the communication and transportation infrastructures.  This will ensure (A) the region is reduced to mass confusion; (B) residents have vastly reduced means of evacuating; and (C) law enforcement and other first responders are impeded from gaining access to the site.  In a coordinated attack scenario, public officials would be uncertain as to where to direct responsive action; in addition, first responders would be dispatched to numerous sites, thereby reducing the number available to rapidly reach the Buchanan area.

The current plan also fails to adequately address an emergency scenario involving a “multiplier” effect in which a radiological or biological weapon is discharged in the vicinity of Indian Point, interfering with the actions that plant employees could take to prevent a catastrophic release of radiation.  Furthermore, during a terrorist attack some on-site plant personnel could be killed and the control room damaged.  This would hinder on-site personnel from preventing a situation from evolving into a faster breaking scenario.  On-site personnel are key players during a response to a radiological emergency.  During a terrorist attack involving biochemical weapons, personnel could be immediately eliminated or rendered immobile.

Furthermore, it is quite possible that the primary and secondary sources of meteorological data could be rendered useless in the event of a terrorist attack.  The Witt report explains the vital role meteorological data plays during a radiological emergency: “the primary hazard is radiation and the dosage received by people is very dependent on meteorological conditions.”
 According to the Final Witt report: “The primary source of meteorological data at Indian Point is a 400-foot tower located in the southern corner of Indian Point Energy Center immediately southwest of the IPEC Training Center. This tower has three instrument packages that measure temperature, dew point, wind speed, and wind direction. Precipitation is also measured near ground level. Data are logged at the tower and transmitted by an auto feed to the Emergency Operations Facility by way of landlines and optical fibers for storage on a mainframe computer. The data logger computes atmospheric stability and finds 15-minute averages for use in selecting the appropriate overlay for the accident impact analysis…A backup source of meteorological data is a tower located approximately 1,200 feet northeast of the primary tower, about halfway between the two power reactors. This tower measures wind speed, wind direction and the variability in the wind direction. The instruments are similar to those on the main tower.
 [Emphasis Added]

Finally, a radiological emergency is unique, and the public’s fear of radiation and the fact that it poses an intangible threat will lead to mass panic. In the wake of the September 11th terror attacks, residents in the area are on edge and this would affect their response to a radiological emergency in ways that the emergency plan could not predict or address.  Public panic will be substantially heightened in another terrorism attack.

3.2 Containment Failure and Release 
Indian Point is less of a threat after it is shut down, because the potential consequences are greatly reduced.

In the core of an operating nuclear reactor, many different fission product isotopes are produced.  Some have relatively long half-lives, such as cesium-137 (30 years).  Others have relatively short half-lives.  After the reactor is shut down, many of the short-lived fission products decay away rapidly, leading to a reduction in the quantity of radionuclides that are available to be released in an accident or terrorist attack.  

A reactor core's inventory of short-lived radioisotopes is substantially reduced just days after shutdown, thus reducing the potential incidence of early health effects and thyroid cancers in surrounding populations if a release occurs.

Removing the fuel from the reactor’s core can be done approximately a week after reactor shutdown.

It is easier to protect and monitor a nuclear power plant when the reactor is shut down.  The site is most vulnerable while the reactor is operating.  There are a number of ways to cause a meltdown of the reactor:  cutting off-site power, destroying the coolant intakes, sabotage/destruction of safety systems, destruction of the control room, as well as crashing a jet into the reactor. The propensity of a reactor core to melt, if the flow of cooling water to the core is interrupted, is substantially reduced within a few hours of shutdown.

3.3 Irradiated “Spent” Fuel Fire and Release
A plant that is closed is no longer producing irradiated fuel rods, which are most dangerous in the first six months upon removal from the reactor. With the plant closed, plant engineers and security forces can focus their protection on the irradiated fuel pool where this highly radioactive used fuel is stored.  Currently, the building that houses each pool at Indian Point does not serve as containment.  Essentially, these pools do not have any containment structure over them.  In order to protect the pools, Entergy should immediately construct a containment structure over them.

Irradiated fuel, older than five years, can be removed from the spent fuel pools and placed in “hardened” dry storage.  Stored in hardened dry casks and dispersed appropriately, the irradiated fuel is less vulnerable to a spent fuel fire (i.e. triggered by accident, sabotage or terrorist attack). As recommended by industry experts, the remaining spent fuel assemblies in the pool must be reconfigured so that the density is reduced and there is more space in between each assembly.  The current spacing between fuel assemblies is dangerously close which increases the likelihood of a spent fuel pool fire consuming more fuel and releasing greater amounts of radioactivity.

3.4 The Impact of Nuclear Plant Shutdown on Severe Accident Consequences, Edwin S. Lyman, PhD

This 2002 preliminary analysis, conducted by Edwin S. Lyman, PhD, presents the results of a calculation of the approximate reduction in consequences (both latent cancer fatalities and early fatalities from acute radiation syndrome) of a sever core melt accident following reactor shutdown.  

Limitations
This calculation does not attempt to calculate any change in the probability of a core melt accident that may result from reactor shutdown.  Numerous studies have indicated that the probability of core damage at nuclear plants during outages is comparable to the probability at full power.  The result, however, may depend on the fact that much safety equipment is unavailable during outages for maintenance.  The risk of containment failure from overpressure is likely to be lower at shutdown plants.

The calculation also assumes that the “release fractions” – the fractions of core radionuclides that would be released to the environment in a sever accident – are the same for both full-power and shutdown modes.  This simplifying assumption is commonly made but does not take into account changes to the release fraction that may result from the different thermal and chemical conditions that the core would encounter during an accident in shutdown mode.  

Methodology and Assumptions

A generic pressurized-water reactor (PWR) with a capacity of approximately 1000 MWe was analyzed.  Core inventories were obtained using the Oak Ridge national Laboratory SCALE 4.3 code for an end-of-cycle (EOC) core at full-power and for a core at twenty days after shutdown.  Code parameters were based on a typical US PWR core management scenario.  Additional details may be found in a recent publication.

Severe accident consequences were calculated using the Sandia National Laboratories MACCS2 code.  The calculations assumed uniform population densities of 354 persons/sq. km and 962 persons/sq. km for the regions within 10 miles of the plant and between 10 and 50 miles of the plant, respectively.  These values correspond approximately to a total of nineteen million individuals within 50 miles, with 288,000 individuals within 10 miles – the values for the Indian Point plant.  A single set of weather conditions was chosen for simplicity.  Finally, latent cancer fatalities calculated below do include chronic radiation exposures due to long-term contamination, but numerous generic assumptions were made for this estimate.  None of these assumptions would be appropriate for an accurate, site-specific calculation of the absolute number of latent cancer fatalities in a particular region, since the results would depend strongly on the actual population distribution and weather conditions.  However, they are adequate for the purposes of this calculation, which seeks to calculate the relative consequences of accident during full-power and shutdown modes.  

Appropriate release fractions for a severe accident with early containment failure were developed from US Nuclear Regulatory Commission reports.
The calculations assume that 85% of individuals located within 10 miles of the reactor are evacuated.  However, the relative consequence ratios obtained below are insensitive to this assumption.

Results

Table 1 presents the results of the calculation.

TABLE 1

	
	Full-power
	20 days after shutdown
	Ratio of SD to FP

	Latent cancer fatalities within 50 miles
	53,960
	26,870
	0.50



	Acute fatalities within 10 miles
	867
	166
	0.19


Conclusions
At twenty days after shutdown, a severe accident with containment failure will result in approximately 50% fewer latent cancer fatalities within 50 miles of the plant, and approximately 81% fewer acute fatalities within 10 miles of the plant, for the generic model considered.  
[image: image17.emf]77%

23%

[image: image18.jpg]Failure Rate

Region A Region B Region C

Time

Figure 1




4.1 Summary of Preferred Irradiated Fuel Storage System:  Hardened On-site Storage (“HOSS”) 

Entergy’s proposed onsite dry cask system for irradiated fuel
 (often referred to as “spent” fuel) is inadequate to protect public and worker health and safety.  We propose instead the HOSS
 system, designed to contain and isolate radiation and repel terrorist attacks.  HOSS can substantially diminish the risks associated with irradiated waste fuel storage by separating it into small batches, thereby eliminating the danger of one of the worst possible nuclear disasters – a fuel pool fire.  HOSS is only intended as an interim measure until a suitable off-site repository is designed.  
HOSS would involve the following:

· The irradiated fuel older than five years – which represents much of the fuel in the pools – should be placed in “hardened” dry cask storage.  Stored in hardened dry casks and dispersed and shielded appropriately, the irradiated fuel is less vulnerable to an irradiated fuel fire triggered by accident, sabotage or terrorist attack.  

· Bunkers and berms can be used to shield the casks from line-of-sight so that the casks are not vulnerable to acts of terrorism involving hand-held weaponry (i.e. anti-tank missiles) or airplanes.

Other possible risk-reduction measures include reducing the density of the irradiated fuel rods and fortifying the buildings housing the irradiated fuel pools.  
· The current spacing between fuel assemblies in the pool is dangerously close which increases the probability of an irradiated fuel fire.  It also increases the likelihood that the fire would engulf more fuel and release greater amounts of radioactivity.  As recommended by industry experts, the remaining irradiated fuel assemblies in the pool must be reconfigured so that the density is reduced and there is more space in between each assembly.  It is not clear if Entergy intends to re-rack its pools in such a way.

· The buildings that currently house each irradiated fuel pool at Indian Point do not serve as containment; nor are they fortified structures capable of repelling a terrorist attack.  We propose that Entergy construct a robust, containment structure over the irradiated fuel pools.  

4.2 Overview of Irradiated Fuel Risk
Because of the unavailability of off-site storage for irradiated fuel from commercial nuclear power reactors, the U.S. Nuclear Regulatory Commission (NRC) has allowed high-density storage of irradiated fuel in pools originally designed to hold much smaller inventories. As a result, virtually all U.S. irradiated-fuel pools including those at the Indian Point nuclear power plant, have been re-racked to hold irradiated-fuel assemblies at densities that approach those in reactor cores. The irradiated nuclear fuel rods discharged from Indian Point’s reactor core are highly radioactive, hundreds of thousands of times more so than when they were first loaded into the core as fresh fuel.
  In order to prevent the irradiated fuel from going critical, the fuel assemblies are partitioned off from each other in metal boxes, the walls of which contain neutron-absorbing boron.  The irradiated fuel – most dangerous in the first six months upon removal from the reactor – will need to remain in the spent fuel pool for a minimum of five years before it can be transferred into dry casks.

It has been known for more than two decades that, in case of a loss of water in the pool, convective air cooling would be ineffective in such a “dense-packed” pool. Irradiated fuel recently discharged from a reactor could heat up rapidly to temperatures at which the zircaloy fuel cladding could catch fire and the fuel’s volatile fission products, including 30 year half-life Cesium-137, would be released. The fire could well spread to older irradiated fuel.
 The long-term land-contamination consequences of such an event could be significantly worse than those from Chernobyl.
  The consequences would affect such a large area that alternatives to dense-pack storage must be examined, especially given the fact that terrorists have identified nuclear facilities as potential targets for future attacks.

To reduce both the consequences and probability of an irradiated-fuel-pool fire, we propose that all irradiated fuel that has been discharged from the reactors for longer than five years be transferred from wet to hardened dry storage.  Irradiated fuel that has just been removed from the working reactor has a temperature of about 650 degrees and must be kept in the pool for at least five years after which it is cool enough to be placed in a passive air-cooled dry cask system. 

Therefore, as long as Indian Point is operating and producing more irradiated fuel, there will always be at least five years’ worth of used fuel — or about 290 tons — in each reactor’s pool.  Once closed, Indian Point will no longer generate the dangerous irradiated fuel.

The removal of all of the older fuel would reduce the average inventory of Cesium-137 in the pools by about a factor of four, bringing it down to about twice that in a reactor core. It would also make possible a return to open-rack storage for the remaining more recently discharged fuel. If accompanied by the installation of large emergency doors or blowers to provide large-scale airflow through the buildings housing the pools, natural convection air cooling of this irradiated fuel should be possible if airflow has not been blocked by collapse of the building or other cause. 

4.3  Entergy’s Proposed Dry Cask Storage System for Indian Point 
In a letter dated December 29, 2003 the Entergy Corporation formally notified the NRC of its intent to store irradiated nuclear fuel in dry casks on the site of the Indian Point nuclear power plant, in an Independent Spent Fuel Storage Installation (ISFSI).  

The irradiated fuel pools at Indian Point 1, 2 and 3 – which hold about 1,870 fuel assemblies – are rapidly filling up.  The storage pool at Indian Point unit 2 (IP-2) is nearly full.  In the past, when space was tight, the irradiated fuel assemblies were re-racked to a tighter configuration to allow for more used fuel to be packed into the pools. However, further reconfiguration is not possible.  

In order for the pool to accept more irradiated fuel from the reactor core,
 Entergy intends to initially move a small portion of the older irradiated fuel from the pool into dry casks.  Following the fall 2004 refueling at IP-2, in which a new batch of used fuel was placed into the pool, the pool is even closer to full capacity.  Refueling outages occur approximately every 18 to 24 months; the next refueling outage would likely take place in 2006. Entergy’s goal was to begin the transfer of irradiated fuel from IP-2 to the dry cask system in July 2005.
  As reported in the New York Times (2-13-05), transfer has been postponed until at least late fall, due to excavation problems.  Entergy’s December 29, 2003 letter states that the transfer of used fuel from IP-2 “will be followed in future years with irradiated fuel storage from Unit 1 and Unit 3.”  

By July 2008, Entergy plans to have transferred approximately 1,275 tons of irradiated fuel into 53 dry casks. Entergy’s initial comments suggest that the pad will be large enough to hold all the irradiated fuel generated during the 20-year license extensions to 2033 and 2035, for IP-2 and IP-3 respectively.  Over the 20-year extension, approximately 2000 tons of additional irradiated fuel will be produced – that is 100 tons per year. Figure 1 is an illustration of a similar dry cask storage system.
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Figure 1: Nuclear Waste Stored in Dry Casks on an Open Concrete Pad

Entergy plans to use the HI-STORM 100 Cask System – a cask designed by Holtec International, a Marlton, N.J., firm. Each cask holds 32 fuel assemblies.  Each fuel assembly holds about 0.75 tons of irradiated fuel, or 1 ton of irradiated fuel is contained in about 1.33 assemblies.  As noted above, Entergy is plans to move 1,275 tons of fuel, about 1,696 assemblies, into casks.  Since each cask holds 32 fuel assemblies, approximately 53 casks will be needed to hold the 1,275 tons of irradiated fuel.  The 1,696 assemblies represent 90% of Indian Point’s total current irradiated fuel inventory.

The dry cask storage system is not robustly designed to repel post-9/11 acts of terrorism.
  Furthermore, NRC officials, industry whistleblowers and nuclear safety watchdogs have raised concerns about design flaws with Holtec’s dry cask models and about the company’s inadequate quality assurance program.
  This is of particular concern given the high number of casks Entergy plans to fill in such a short time frame.  Also of concern is the ability to lift and move the casks safely above the fuel pools.  Entergy will need to ensure that the facility’s crane system can handle the weight of the casks and withstand the wear-and-tear of moving so many casks.  Another issue to be addressed is the exposure to workers at the plant involved in the fuel transfer and the cask-loading process.

In 2004 the NRC approved Entergy’s dry cask proposal.  
4.4  Hardening On-site Irradiated Fuel Storage (HOSS)

In order to ensure public safety, Entergy must store the site’s irradiated fuel in a robust storage system known as hardened on-site storage (HOSS) which is designed to contain and isolate radiation and repel terrorist attacks.  HOSS can substantially diminish the risks associated with irradiated waste fuel storage by separating it into small batches, thereby eliminating the danger of one of the worst possible nuclear disasters – a fuel pool fire. HOSS applies to both wet (i.e. pools) and dry storage (i.e. casks).  “Hardening” means that each fuel storage module (pool or cask) would be shielded from attack by layers of concrete, steel, gravel or other materials.  HOSS is only intended as an interim measure until a suitable off-site repository is designed.

The irradiated fuel older than five years – which represents much of the fuel in the pools – should be placed in “hardened” dry cask storage.  Stored in hardened dry casks and dispersed and shielded appropriately, the irradiated fuel is less vulnerable to an irradiated fuel fire triggered by accident, sabotage or terrorist attack.  Bunkers and berms can be used to shield the casks from line-of-sight so that the casks are not vulnerable to acts of terrorism involving hand-held weaponry (i.e. anti-tank missiles) or airplanes.
 See Figure 2.
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Figure 2
The NRC, however, does not require the casks to be protected in such a manner. Rather, the casks are typically placed above ground on a fenced-in concrete pad.  Entergy and the NRC argue that it would be difficult to fly a plane into a cask.  That may be true for a single cask.  However, if the current proposal is implemented, Entergy would ultimately have 53 casks situated together – fully exposed – on a concrete pad, and possibly many more casks if the NRC grants Entergy’s request for a 20-year license renewal.  With the casks stored in such a vulnerable manner, a terrorist attack involving a plane crash could destroy several casks and release radioactive material.

Other possible risk-reduction measures include reducing the density of the irradiated rods and fortifying the buildings housing the irradiated fuel pools.  The current spacing between fuel assemblies in the pool is dangerously close which increases the probability of an irradiated fuel fire.  It also increases the likelihood that the fire would engulf more fuel and release greater amounts of radioactivity.  As recommended by industry experts, the remaining irradiated fuel assemblies in the pool must be reconfigured so that the density is reduced and there is more space in between each assembly.
 It is not clear if Entergy intends to re-rack its pools in such a way.

The buildings that currently house each irradiated fuel pool at Indian Point do not serve as containment nor are they fortified structures capable of repelling a terrorist attack.  We propose that Entergy construct a robust, containment structure over the irradiated fuel pools.  

While the U.S. drags it feet with respect to the need to better protect irradiated fuel, other nations have taken important steps to fortify irradiated fuel storage.  One particular facility, the Gorleben nuclear fuel center in the German state of Lower Saxony, has a building which is licensed to hold 420 casks containing about 4200 tons of uranium in irradiated fuel. The walls and roof of the Gorleben building are about 50 and 15 cm thick reinforced concrete, respectively.
  

Finally, as part of an overall improved safety system for the entire Indian Point facility, the NRC should require Entergy to install the Beamhenge system.  Designed to protect facilities against an aerial attack, the Beamhenge system consists of a line of steel beams set vertically in deep concrete foundations connected by bracing beams, a web of high-strength cables, wires, and netting linking the vertical beams to form a protective screen – the nuclear-grade equivalent of the fences erected around golf driving ranges. Beamhenge would not need to encircle the plant completely but rather merely need to shield the vulnerable side or sides of the facility’s key structures: the reactor domes, the irradiated fuel storage buildings and, ultimately, the dry cask storage system. 

Beamhenge is designed to slow the speed of an “attack aircraft,” fragment the attacking aircraft into smaller pieces, disperse the mass of jet fuel, and protect the vulnerable reactor containment, irradiated fuel pool, and other structures located within the perimeter from being breached by the mass of the projectiles. The structure would also provide some degree of protection against surface-to-surface and air-to-surface missiles, as well as other ballistic and self-propelled artillery. The metal mesh netting strung between the vertical beams would not stop a projectile but would serve to trigger detonation of its warhead before it reached the facility’s walls. In fact, the possibility that an attack by air would lead to a catastrophe could be rendered from “more likely than not” to “essentially unlikely.”

Beamhenge could be constructed in a matter of months.  The estimated cost of the Beamhenge system is in the low tens of millions of dollars.  To put this cost into perspective, Entergy’s annual revenues are approximately $700 million for the sale of the electricity from Indian Point 2 and 3.
4.5 Cost Comparison:  Hi-Storm 100 Cask System vs. HOSS

Dry storage cask capacity costs U.S. utilities between $90 to $210/kgU (kilogram of uranium).  The lower end of the range is for thin-walled casks with reinforced-concrete overpack, the type Entergy proposes to use at Indian Point. The upper end is for monolithic thick-walled casks equipped with missile shields.  At $210/kgU, the transfer of 1000 tons of irradiated fuel at Indian Point into the upper end of cask design would cost approximately $200 million.  

Hardened on-site storage systems would involve additional capital investments for the construction of buildings, berms and other structures to surround the casks and provide additional buffering against possible attack by anti-tank missiles or crashing aircraft. To obtain a reliable cost estimate, a full engineering analysis at Indian Point would be required.   In the interim, we can estimate that HOSS would cost approximately $350 million for all Indian Point units combined.  
	COST COMPARISON

	Low end casks

(Entergy’s proposal)
	High end cask
	HOSS

	$90 million
	$200 million
	~ $350 million


The extra cost would be reduced significantly if the casks could be used for transport and ultimate disposal as well. For multi-purpose canisters with stationary concrete overpacks, the extra cost would then be associated primarily with the overpack (about 20% of the total cost) and with the need to buy the canisters earlier than would have been the case had the irradiated fuel stayed in dense-packed pools until it was transported to a centralized U.S. geological repository. Unfortunately, the Department of Energy has abandoned the idea of multi-purpose containers and currently plans to have irradiated fuel unpacked from transport canisters and then repacked in special canisters for disposal.

Berms for a middle-sized storage area might cost about $1.5–3/kgU.  The berms for the 300-cask site at the Palo Verde, Arizona nuclear power plant cost $5–10 million.

4.6 Possible Sources of Supplemental Funding for HOSS System 

The public should not be required to subsidize Entergy’s implementation of hardened on-site dry storage system.  However, to prevent extended delays in implementing hardened on-site storage, the federal government should consider offering to pay for a hardened storage cask system and any security upgrades that it might require for irradiated fuel pool buildings from the following funds.

Under the Nuclear Waste Policy Act (NWPA) of 1982, the Department of Energy (DoE) was to enter into contracts with nuclear utilities to begin moving irradiated fuel from nuclear power plants to a national underground repository by 1998. In exchange, the utilities made payments to a national Nuclear Waste Fund at the rate of 0.1 cents per net electrical kilowatt-hour generated by their nuclear plants plus a one-time payment (which some utilities have not yet fully paid) based on their generation capacity prior to the law’s enactment. As of May 31, 2002, this fund had a balance of $11.9 billion. Since 1995, $600–700 million has been deposited annually. The DoE spends about $600 million annually on Yucca Mountain but, for the past several years, about two-thirds of this amount has been drawn from the National Defense Account of the U.S. Treasury because the DoE had previously underpaid for the share of the facility that will be occupied by high-level radioactive waste from its defense nuclear programs.

There is a considerable amount of money that could be made available from the Nuclear Waste Fund for hardened on-site storage of irradiated fuel. However, under some circumstances, all these funds may eventually be required for the Yucca Mountain facility, the total cost of which is projected to be $57.5 billion.  Furthermore, the use of the fund for interim storage has been blocked by utility lawsuits. Thus, the NWPA would most likely have to be amended to allow the federal government to assume title to dry-stored irradiated fuel and responsibility for hardened on-site storage.

An alternative approach would be to create an additional user fee similar to that which flows into the NWPA fund.  Nationwide, a fee of 0.1 cents per nuclear kWh would generate an additional $750 million per year that could in 5 to 10 years pay the $3.7 to 7 billion cost estimated above to transfer 35,000 tons of irradiated fuel into dry, hardened, on-site storage.

4.6 Threat to Human Health – Spent Fuel can Deliver a Lethal Dose of Radiation in Seconds

According to the NRC, “spent nuclear fuel is highly radioactive and potentially very harmful.” The NRC also states “standing near unshielded spent fuel could be fatal due to the high radiation levels.” 

According to a 2002 report from the State of Nevada, exposure to unshielded spent fuel can deliver a lethal dose of radiation in seconds.  “When first removed from a reactor core, SNF [“spent nuclear fuel,” irradiated fuel] is so radioactive that it delivers a lethal dose of radiation in seconds. It must be cooled in water-filled storage basins for a minimum of 3-5 years before it can be loaded into a truck transport cask...After 50 years of cooling, SNF can still deliver a lethal radiation exposure in minutes. Table 2.1.2 summarizes the two most important radiological characteristics for assessing SNF transportation risks, total activity and surface dose rate, as a function of cooling times or age. The exposure time for a lethal dose (600 rem) from unshielded SNF is less than one minute after 5 years, less than 2 minutes after 10 years, and less than 5 minutes after 50 years.”

According to a 1980 U.S. Department of Energy report (see table below), about 10 seconds of exposure to irradiated fuel cooled for only 1 year would deliver a lethal dose of radiation.
  That’s based on the assumption that 600 rem is a lethal dose and the calculation that 234,000 rems per hour equals 65 rems per second.  

10 seconds x 65 rems = 650 rems.

650 rems exceeds the 600 rem lethal dose.

Even 50 years cooled irradiated fuel can deliver a lethal dose in less than 5 minutes.
Radiological Characteristics of Commercial Spent Nuclear Fuel

	Spent Nuclear Fuel Age

(years cooled)
	Total Activity

(Curies)           
	Surface Dose Rate

(Rem/Hour)

	1
	2,500,000
	234,000

	5
	600,000
	46,800

	10
	400,000
	23,400

	50
	100,000
	8,640


4.7  Institute for Resource and Security Studies (IRSS) Analysis 

In a recent report
 commissioned by the Citizens Awareness Network, Gordon Thompson of IRSS addresses the need for a more robust or “hardened” storage system for irradiated (used or “spent”) fuel from nuclear power plants such as Indian Point.  
The executive summary of the IRSS report, entitled, “Robust Storage of Spent Nuclear Fuel: A Neglected Issue of Homeland Security,” follows below:

The 103 nuclear power plants operating in the USA contain massive amounts of radioactive material in their reactor cores. In addition, the reactors have discharged more than 43,000 tonnes of irradiated fuel, containing an amount of long-lived radioactive material that substantially exceeds the amount in the reactor cores. This irradiated fuel is commonly described as “spent fuel”, because it is no longer suitable for generating fission power. Cumulative national production of spent fuel is likely to exceed 80,000 tonnes over the currently-licensed lifetimes of existing nuclear power plants.

Most of the nation’s spent fuel is now stored in high-density spent-fuel pools adjacent to the reactors, and the plant owners intend to continue using these pools at high density. As the pools become full, plant owners are building independent spent fuel storage installations (ISFSIs) to accommodate the growing inventory of spent fuel. Present and proposed ISFSIs are generally at reactor sites, but away-from-reactor ISFSIs may be established at Skull Valley, Utah, and elsewhere. In the USA, ISFSIs store spent fuel under dry conditions inside storage modules that are arrayed on concrete pads in the open air.

This situation poses a very high risk to people and the environment, because the loss of water from a high-density pool will cause spent fuel in the pool to heat up, self-ignite, burn and release a huge amount of long-lived radioactive material -- including tens of millions of Curies of the isotope cesium-137 – to the atmosphere. Water could be lost from a pool by evaporation, displacement, siphoning, pumping, a breach in the pool floor or wall, or overturning of the pool. These mechanisms could be exploited in various ways by knowledgeable and determined attackers, who could thereby create a pool fire that contaminates large areas of US territory with radioactive material. Nuclear reactors are also vulnerable to attack. A successful attack on an operating reactor would release large amounts of short- and long-lived radioactive material to the atmosphere. Knowledgeable and determined attackers could achieve this result in a variety of ways. Table 1 shows some potential modes of attack.

The safe operation of a reactor or a spent-fuel pool depends upon the continuing availability of cooling water, electrical power and operator attention. By contrast, ISFSI modules are passively cooled by natural circulation of air. Nevertheless, these modules are not designed to resist a determined attack. Moreover, ISFSI modules are comparatively easy to attack, because they are stored in the open air in a closely-spaced array.

Thus, nuclear power plants and their spent fuel can be regarded as pre-deployed radiological weapons that await activation by an enemy. The US government acts as if it were unaware of this threat. Responsibility for overseeing the security of civilian nuclear facilities has been delegated to the US Nuclear Regulatory Commission (NRC). This agency has a longstanding policy of not requiring its licensees to protect their facilities against enemy attack, and has continued this policy with little change since the terrorist attacks of September 2001. As a result, US nuclear facilities are lightly defended and are not robust against attack. This situation is symptomatic of an unbalanced US strategy for national security, in which offensive capabilities are assigned a higher priority than homeland defense. The lack of balance is a potentially destabilizing factor in the current international environment, because it could promote an escalating spiral of violence. Moreover, a weak defense of the homeland exposes US citizens to a variety of threats. In the case of nuclear facilities, the lack of defense exposes US citizens to the risk that an enemy will create widespread radioactive contamination.
This report offers a way forward in an important area of national defense. Specifically, the report articulates a strategy for providing robust storage of US spent fuel, where the word "robust" means that a facility for storing spent fuel is designed so as to be resistant to attack. Implementation of robust storage will be needed whether or not a repository is opened at Yucca Mountain, Nevada. The proposed robust-storage strategy should be implemented as a major element of a four-component strategy for the security of each US civilian nuclear facility. The four components are: site security; facility robustness; damage control; and offsite emergency response. Together, these components could provide a defense in depth for each nuclear facility, within the context of a national-security strategy that provides solid protection of our homeland. Figure 1 shows how robust storage of spent fuel would contribute to the national security of the USA.
A strategy for nuclear-facility security will have as its objective the reduction of the risk of a release of radioactive material. In the case of a reactor, the risk can be almost completely eliminated by shutting down the reactor and removing its fuel. In the case of spent fuel, the risk can be reduced but can never be eliminated. A strategy for robust storage of spent fuel must be judged by the extent to which it reduces risk. The strategy should assign the highest priority to reducing the highest risk.

The highest priority of a robust-storage strategy would be to re-equip spent fuel pools with low-density, open-frame racks, as was the case when the present generation of nuclear plants began operating. This step would prevent fuel from igniting and burning if water were lost from a pool. Fuel that can no longer be accommodated in the pools would be stored in ISFSIs.  Each pool would continue to operate at low density while its associated reactor remained operational, to provide storage space for fuel discharged from the reactor. After storage in the pool for several years, to allow its level of radioactive-decay heat to decline, fuel would be transferred to an ISFSI.

As a further measure of risk reduction, ISFSIs should be designed to incorporate hardening and dispersal. "Hardening" means that each fuel storage module would be shielded from attack by layers of concrete, steel, gravel or other materials. "Dispersal" means that fuel-storage modules would not be concentrated at one location, but would be spread more uniformly across a site.

Hardening and dispersal of ISFSIs should not be conducted in a manner that encourages society to extend the life of an ISFSI until it becomes, by default, a repository. Therefore, a hardened ISFSI should not, unless absolutely necessary, be built underground. Also, the cost of implementing hardening and dispersal should be minimized, consistent with meeting performance objectives, and the timeframe for implementation should be similarly minimized. These considerations argue for the use, if possible, of dry-storage modules that are already approved by the NRC and are in common use.

The design of a hardened, dispersed ISFSI would be governed by a design basis threat (DBT). This report articulates a two-tiered DBT. The first tier requires high confidence that no more than a small release of radioactive material would occur in the event of a direct attack on the ISFSI by a TOW (anti-tank) missile, a manually-placed charge, a vehicle bomb, an explosive laden general-aviation aircraft or a fuel-laden commercial aircraft. The second tier requires reasonable confidence that no more than a specified release of radioactive material would occur in the event of a ground burst of a 10-kilotonne nuclear weapon at the ISFSI.
An ISFSI design approach that offers a prospect of meeting this DBT involves an array of vertical-axis dry-storage modules at a center-to-center spacing of perhaps 25 meters. Each module would be on a concrete pad slightly above ground level, and would be surrounded by a concentric tube surmounted by a cap, both being made of steel and concrete. This tube would be backed up by a conical mound made of earth, gravel and rocks. Channels for air cooling would be inclined, to prevent pooling of jet fuel, and would be configured to preclude line-of-sight access to the dry-storage module. Figure 2 provides a schematic view of the proposed design.

Three major requirements must be met if a robust-storage strategy for spent fuel is to be implemented nationwide. First, full-scale experiments are needed to determine the ability of various dry-storage design approaches to accommodate various DBTs. Second, performance-based specifications for robust storage, addressing both short- and long-term risks, must be developed with stakeholder input. Third, robust storage of spent fuel must be seen as an important component of national security, to ensure that sufficient funding is available and robust storage is implemented quickly.
4.8  Princeton University Analysis

According to a January 2003 study initiated at Princeton University,
 a space-saving method for storing spent nuclear fuel has dramatically heightened the risk of a catastrophic radiation release in the event of a terrorist attack. Terrorists targeting the high-density storage systems used at nuclear power plants throughout the nation could cause contamination problems “significantly worse than those from Chernobyl,” the study found. The study authors, a multi-institutional team of researchers led by Frank von Hippel of Princeton, called on the U.S. Congress to mandate the construction of new facilities to house spent fuel in less risky configurations.
 

Strapped for long-term storage options, the country's 103 nuclear power plants, including Indian Point, routinely pack four to five times the number of spent fuel rods into water-cooled pools than the pools were designed to hold. This high-density configuration is safe when cooled by water, but would likely cause a fire with catastrophic results, if the cooling water leaked. The pools could be ruptured by a hijacked jet or sabotage, the study contends.  The consequences of such a fire would be the release of a radiation plume that could contaminate eight to 70 times more land than the area affected by the 1986 accident in Chernobyl.  The cost of such a disaster would run into the hundreds of billions of dollars. 

According to von Hippel, the study builds in large part on analyses already done by the Nuclear Regulatory Commission, pulling together disparate sources and adding new calculations to put the issues in sharper focus. Von Hippel commented on the NRC’s lack of focus, “The NRC has been chewing on this for 20 years.  That's one of the reasons why we did this paper -- because they never seem to do anything about it.”

Von Hippel, Co-Director of the Program on Science and Global Security at the Woodrow Wilson School of Public and International Affairs, said the direct impetus for the study came from an investigation conducted by undergraduate students last year. Five students focused on the New Jersey Salem Nuclear Generating Station and issued a report calling for the distribution of protective potassium iodide pills to people within 50 miles of nuclear plants, improvement of mock attack drills and reconfiguration of spent fuel storage.

At issue in the study is how nuclear power plant operators deal with the narrow, 12-foot-long rods of uranium that, after three or four years of use, no longer contain enough chain-reacting material to sustain a nuclear reaction. For the first few years after they are taken from the reactor, the fuel rods continue to generate a lot of heat due to their intense radioactivity. Without cooling, the rods would burst and ignite the zirconium alloy sheaths in which they are encased.

The water-filled cooling pools were originally designed to keep only about 100 metric tons of the hottest rods, while the cooler ones would be moved to a nuclear fuel recycling plant, which was never built. The United States also has not yet built a long-term storage facility for nuclear waste, so the pools have been packed with 400 tons or more. In its low-density configuration, a cooling tank could be adequately cooled by air in the event of a loss of water, while the high-density system could not. 

The authors recommended returning the water pools to their low-density configurations and building onsite storage facilities which would use air-cooling for the older fuel. Some of the cost of this work is already budgeted as part of a plan to build a national storage facility at Yucca Mountain, Nevada.  That project, however, is not scheduled to be built for another 10 years and would then take another 20 or 30 years to take enough waste to relieve the water tank density.  The decision whether to reconfigure the spent fuel storage systems comes down to a cost-benefit analysis. According to von Hippel, even without the possibility of terrorism, the opportunity to reduce the risk of more conventional mishaps would justify the expense under most circumstances. 
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5.1 Background on the Design Basis Threat 
One of the more imperative issues facing the Indian Point nuclear power plant is the appropriate Design Basis Threat (DBT) level for the facility in this post-September 11th world. The U.S. Nuclear Regulatory Commission’s DBT defines the size and capability of potential attackers against which nuclear power plant owners, like Entergy, must protect. The federal government provides protection against attacks above the DBT level per the “enemies of the state” provision.
 

For about 25 years, the NRC has required reactor operators to design their security plans to protect only against a land-based terrorist event by no more than three external attackers operating as a single team and using weapons no more sophisticated than hand-carried automatic rifles.  However, on September 11, 2001, more than six times that number of attackers, operating as four separate teams, using airplanes as weapons, launched a terrorist attack in the United States that took thousands of lives.  A successful terrorist attack on a reactor or spent fuel pool could result in tens of thousands of casualties from prompt deaths and delayed cancers.  Yet a year and a half passed without the NRC revising its DBT. 

Considering that the National Research Council, in a July 2002 report, stated “the potential for 9/11 type attacks on nuclear power plants is high,” the NRC’s inaction has been troubling. The NRC previously suggested that, in order not to burden industry, the new rules would not require reactor operators to protect against a threat equal to or greater than encountered on 9/11.  Despite the fact that many elements of the old rules are publicly available in the Code of Federal Regulations, the NRC is keeping all details of its new order secret.

On April 29, 2003, the NRC – after intensive consultation with the nuclear industry, but with representatives of public interest organizations shut out – approved changes to the DBT.  According to their April 29th media release, the NRC “believes that the revised DBT represents the largest reasonable threat against which a regulated private guard force should be expected to defend under existing law.” These changes were be issued by Order to the licensee but not made public.

The NRC can determine adequate protection up to the DBT limit by conducting force-on-force security tests at each nuclear plant site at least once every three years. The NRC began force-on-force security tests under its Operational Safeguards Response Evaluation (OSRE) program in 1991. Each OSRE test featured simulated attacks by a small group of mock intruders, sometimes as small as a single person and often at the DBT limit. These simulated attacks determined whether all the elements of the security program (i.e., intrusion detection devices, locked doors, armed responders, etc.) fit together as intended or if seams existed which the attackers might try to exploit.

Ten years of force-on-force exercises – pitting teams of mock defenders against teams of mock terrorists – showed that about half of the plants could not stop even these rudimentary sorts of assaults.  Each utility was graded on its ability to keep mock terrorists from reaching the control room or other critical areas of the plant, where they could cut off coolant to the reactor and possibly trigger a meltdown.

On September 10, 2001, the NRC had plans for force-on-force security tests at fourteen nuclear power plants in the upcoming year. All tests were cancelled following the tragic events of September 11th. The NRC conducted no force-on-force tests during 2002. 

The NRC reinstated a modified OSRE program at four plant sites nationwide, including the Indian Point nuclear power plant in Buchanan, NY, in 2003. 
 

Prior to September 11, 2001, these mock attack tests occurred only once every eight years.  A few days before the one-year anniversary of Sept. 11th, the NRC issued a press release announcing that it plans to conduct these OSRE tests every three years. 
The OSRE program can evaluate security readiness up to the DBT level, but it provides no measure of the protection against “enemies of the state” for which the federal government is responsible. 
Protection against enemies of the state has two primary components: 
· When intelligence gathering and assessment identifies a credible pending threat against one or more nuclear plants, federal resources must be deployed to thwart the attack. 
· When an attack precedes its warning, federal resources must be deployed in response. 
There has only been one full participation exercise involving federal entities responding to a simulated nuclear power plant attack. A major counter-terrorism exercise initiated by the Federal Bureau of Investigation (FBI) was conducted on May 16, 2001, at the Palo Verde Nuclear Generating Station. This exercise of federal capabilities against enemies of the state involved the plant’s owner, the NRC, and other local, state, and federal entities.  The March 1979 reactor accident at the Three Mile Island nuclear plant clearly demonstrated how chaos and bureaucratic mayhem reign when responses to major disasters are ad hoc rather than pre-planned. The ability of the federal government to cope with nuclear plant threats above the DBT level appears no better today than its ability to respond to nuclear plant accidents in February 1979. 

5.2 Riverkeeper DBT Recommendations
· Whether by legislation or other means, the U.S. Congress should ensure that the NRC carry out its stated plans to meaningfully test nuclear plant security on a routine basis.

· The Department of Homeland Security should assess how well federal entities meet their responsibilities using periodic full participation exercises at all nuclear plant sites.  Periodic full participation exercises would allow the Department of Homeland Security to assess the readiness of various federal entities in successfully carrying out their protection and response functions.

· Whether by legislation or other means, the U.S. Congress should ensure that the Department of Homeland Security conduct full participation exercises at all nuclear plant sites as a means of verifying that the federal government can provide adequate protection against assaults above the DBT level.
5.3 Flaws with the new OSRE Drill & Recommendations 
· FLAW:  There is too much advance notice. 
Indian Point had months to prepare for its July 2003 OSRE drill, enabling management to ensure that all equipment was in top working order and that all security officers were fully trained on their response duties. In reality, the attackers are unlikely to provide early warning. Thus, intrusion equipment may be out of service for repairs, and security officers may be new to the job without fully comprehending their duties (per comments by Indian Point Security Officers). 
RECOMMENDATION: OSRE drills should be conducted on short notice. A notification of two or three weeks provides the plant owner enough time to arrange “cover” security (during the OSRE, real security officers with real guns must be present but not involved in the exercise in case a real attack were to occur) but not enough time to correct deficiencies. Short notice OSRE drills are a more accurate measure of security readiness.  At the moment of notification, plant operators should be required to “freeze in place” the security force to be tested, rather than calling in their most capable security officers.  When notification occurs months in advance, companies have time to hire security-training consultants and additional guards to improve their security posture and chances of success in deterring a mock attack. Even a nuclear industry representative acknowledged that utilities spend ‘millions of dollars’ getting ready for the tests. The security officers said that for months prior to a test, they repeatedly practice for the two or three scenarios on which they will be tested, often with the help of the consultants. The problem, according to the guards, is that they train only on the particular attacks that will be used in the test rather than on many different types of attacks. Once the tests are completed, the security consultants are let go, and the guard force reduced until the next test.
· FLAW: The OSRE drills set a low bar to hurdle by using a low passing grade. 
The OSRE drill typically features four force-on-force exercises. Each exercise features the mock intruders attempting to destroy every piece of equipment on a “target set” and the armed security officers trying to prevent it. The plant security defense team has to win at least three of the four exercises for the plant to get a bad grade. In real life, there would be no second chances. 
RECOMMENDATION: Good security should be scoring 100 rather than 75 on the OSRE drill.
· FLAW:  The OSRE drills are almost always performed with the plant at full power during evening or midnight shifts, i.e. during a time when the number of workers at the plant is minimal. 
The armed responders, knowing that an OSRE drill is in progress, can literally shoot at anything that moves and be assured it’s an attacker. In reality, the armed responders would have to spend a few seconds distinguishing between friend and foe. Having no “innocent” workers around makes it easier for the defenders and harder for the attackers. In addition, the OSRE drills are never run during outages. During outages, the equipment to be protected is different and the containment barriers may already be breached (opened for refueling). 
RECOMMENDATION: OSRE drills should be performed during outages.  Security officers must be trained and tested to differentiate between plant workers and attackers.
· FLAW:  The OSRE drills limit the insider role to that of a passive participant. 
The security regulations have long specified that the attackers can be aided by one insider acting in either a passive or active role. The OSRE drills to date have limited the insider role to that of a passive participant. In other words, the insider provides information to the attackers in order that they can plan their assault, but the insider does not take an active role (i.e., creating a distraction, damaging target set equipment or security equipment, etc.) 
RECOMMENDATION: OSRE drills should involve an active participant.
· FLAW:  The OSRE drills to date and as planned have only involved attackers originating from one direction as one team.  
The September 11th attacks which took thousands of lives and subsequent attacks abroad in Saudi Arabia and Casablanca, were comprised of approximately 20 terrorists divided into multiple teams attacking from multiple directions.  A successful terrorist attack on a reactor or spent fuel pool could result in tens of thousands of casualties from prompt deaths and latent cancers.

RECOMMENDATION: OSRE drills should assess the ability of plant security to defend against teams of 4 or 5 attackers originating from multiple directions.
· FLAW:  The OSRE drills to date and as planned only require plant security to defend against a small number of attackers.  
The attacks of September 11th on U.S. soil and more recent attacks abroad involved 19 or more terrorist attackers. 
RECOMMENDATION: At a minimum, the OSRE drills should assess the ability of plant security to defend against twenty or more attackers, in teams of 4 or 5, and attacking from multiple directions.
· FLAW:  The OSRE drills do not assess plant security’s ability to defend against an attack on the spent fuel pool. 
More than 300 OSRE exercises have been conducted since 1991. A grand total of zero of these exercises has been run with the spent fuel as the target.  
RECOMMENDATION: OSRE drills should include the spent fuel storage pool as the target of at least one exercise during the OSRE drills.
· FLAW:  The NRC, after intensive consultation with the nuclear industry, did not seek public input while revamping the OSRE exercises.  
RECOMMENDATION: The NRC should receive input from representatives of public interest groups on security policy issues.
· FLAW:  A plant owner which performs poorly on an OSRE drill is not subject to enforcement actions.  
RECOMMENDATION: A plant owner that performs poorly during an OSRE drill should be subject to an enforcement action.  If a plant owner repeatedly performs poorly, the NRC should order the closure of the plant until the plant owner improves its performance during the OSRE drill.
· FLAW:  No independent observers, i.e., those without a vested interest, are present to monitor and evaluate the drills. 
RECOMMENDATION: The NRC should allow independent observers, i.e. congressional staff with security clearance, to observe and evaluate the OSRE drills to ensure that the drills are not staged and provide an accurate assessment of plant defenses.
[image: image21.png]RIVERKEEPER,




6.1  The Status of Nuclear Power Plant Security  

With the New York City metropolitan area still in the terrorists’ crosshairs for future terrorist attacks, the Indian Point nuclear power plant presents a proximate, vulnerable target that poses a significant threat to public health and safety and the region’s economy. A successful terrorist attack on the Indian Point – owned and operated by the Entergy Corporation – would arguably pose a higher risk and come at a greater cost than an assault on any other target in the nation. A large radioactive release from Indian Point, situated just 35 miles north of midtown Manhattan, has the potential of exposing millions of people to radiation that would be dispersed in the air.  Such a release would also render large and valuable areas of land essentially uninhabitable for many decades. Yet efforts to “harden” and better fortify Indian Point have not even begun, even though the need to protect the facility became painfully clear on September 11, 2001 when the vulnerability of major structures to attack by aircraft was stunningly demonstrated.

Instead, the Nuclear Regulatory Commission (NRC) and its constituency of cost-sensitive energy companies, including the Entergy Corporation, has stumbled along, at first denying the problem, then offering political excuses as to why the NRC and plant owners cannot take decisive actions to protect the public. The NRC has remained defiant in the face of widespread calls following the 9/11 attacks to significantly enhance security requirements at Indian Point and other nuclear power plants. The NRC has refused to consider implementing measures to protect nuclear plants from 9/11-type airborne assaults, claiming that it is the responsibility of the Federal government, and not nuclear plant owners, to protect against “enemies of the United States.” And yet, more than two years after 9/11, Indian Point – located in the most densely populated region of the country – has not been given the same aerial protection as Disney World and Disneyland.  Moreover, the NRC has opposed Congressional proposals to federalize nuclear plant security forces to standardize pay, benefits and training. 
NRC regulations
 do not require that nuclear plant licensees protect their facilities from a military attack by a foreign power, but rather from a sub-national terrorist group.  The “enemy of the United States” provision, 10 CFR §50.13, exempts licensees, like Entergy, from providing “design features or other measures for … protection against the effects of attacks and destructive acts, including sabotage, directed against the facility by an enemy of the United States, whether a foreign government or other person.”

While the NRC licensees are responsible for protecting nuclear plants from sub-national groups, and the military is responsible for protecting them from attacks by the armed forces of enemies of the United States, the regulations are silent as to who is responsible for the range of threats in between.  As a result, it is not clear where al Qaida and other terrorist organizations fall in this classification.  

In addition to arguing that the responsibility to defend the plant from enemies of the U.S. lies with the Federal government, Entergy and others within the nuclear industry assert that the cost and time it would take to significantly harden or retrofit these power plants make taking safety measures impractical. However, it clearly would be in the economic interest of Entergy and the other plant owners to improve security at their respective facilities, thereby protecting their assets.
Even Entergy’s own studies reflect the need to improve security. In a January 2002 study commissioned by Entergy, only 19% of the security forces at IP-2 said that they believe they could repel a conventional sabotage event let alone a sophisticated suicidal terrorist attack.  Recent conversations with guards indicate that, despite the incremental security improvements that Entergy has made (i.e., hiring a few more guards, putting up barriers and surveillance cameras, etc.), the problems with on-the-ground security are still severe.  
A new government report, “Nuclear Regulatory Commission: Oversight of Security at Commercial Nuclear Power Plants Needs to Be Strengthened,” also notes the need to bolster nuclear plant security.  On September 24, 2003, the General Accounting Office (GAO), the investigative arm of Congress, issued a report which found that federal inspections and security exercises at commercial nuclear power plants often overstate the level of protection and reduce the likelihood of security improvements. The report indicates that the NRC’s inspection reports failed to include incidents such as a guard found sleeping or falsification of security logs as security violations. The GAO report also stated that attack exercises that are supposed to test a plant’s ability to detect and repel a mock terrorist assault often are staged in such a way as to provide false assurances about a facility’s security. The September 2003 GAO report found several serious weaknesses in the NRC’s oversight of civilian nuclear power plants.
   To view the report, visit: http://www.gao.gov/new.items/d03752.pdf
According to a September 28, 2003 New York Times article by Matt Wald (“Nuclear Regulatory Agency Lax on Reactor Security, Congressional Audit Finds”), people with knowledge of the audit confirmed that the incident involving a guard sleeping on duty occurred at Indian Point 2.  Wald reported that “when two Nuclear Regulatory Commission officials found a security guard asleep at his post at the Indian Point 2 nuclear reactor last year, the agency decided not to issue a notice of violation because there was no terrorist attack on the plant during the half-hour or so that the guard was sleeping.” The GAO auditors said that nationwide, the NRC tended not to issue formal citations and was more inclined to minimize the significance of problems it found if the problems did not cause actual damage. Commission inspectors treated the Indian Point incident as a “non-cited violation,” because it did not affect plant security, according to a report issued by the commission that describes an inspection at the plant. The report also says the commission did not treat the incident more seriously because no single guard had been found sleeping “more than twice during the past year.” [Emphasis Added]

In conclusion, the NRC has assumed that U.S. nuclear reactors are so secure that sabotage would not be attempted. That assumption, if ever proven wrong, provides little protection to Americans living downwind of the target, i.e. Indian Point.  Instead, the NRC should assume that sabotage at the nation’s nuclear reactors will someday be attempted and take all reasonable measures to both prevent and mitigate successful attacks.  The NRC and plant operators like Entergy, on an immediately effective basis, must promulgate new security regulations/measures for protection of nuclear facilities that upgrade the Design Basis Threat (DBT) to deal with a threat of the magnitude that is now evident.  A revised DBT must both encompass currently analyzed threats from ground-based assault and be broadened to include truck-bombs and aerial and water-borne attacks. The upgraded DBT must be met through both enhanced physical security features and increased security force capabilities.

With 20 million people living within a 50 mile radius of Indian Point, security at Indian Point should be a model for other nuclear power plants throughout the nation. 

6.2  The Threat Level

It’s no secret that the nation’s nuclear power plants are high on the terrorists’ list of targets.  This fact has been broadcast widely by President Bush in his 2002 State-of-the-Union address, cabinet officials in the Bush Administration, U.S. intelligence agencies, government associations, scientific research institutions, and the terrorists themselves.  

Consider the following:

· According to a Sept. 2002 report from the National Governor’s Association, “a terrorist attack on a nuclear facility should be viewed like a terrorist attack using a dirty bomb [a weapon of mass destruction], but possibly more catastrophic due to the volume of nuclear material available for dispersion.”  The NGA report goes on to state: “Like a dirty bomb-but on a much larger scale-an attack on a nuclear facility would have long-term economic and psychological consequences. Large sections of land surrounding the facility would need to be evacuated, secured, and decontaminated. Such areas may not be inhabitable for a generation or more. Chernobyl caused the closure and evacuation of much of the nearby area, as the contamination from the decaying radioactive sources was deemed too great a risk for humans.”

· The National Research Council, in a July 2002 report, states that the threat risk to nuclear power plants is high with potential consequences “ranging from reactor shutdowns to core meltdowns with very large releases of radioactivity.”  The report continues:  “Nuclear power plants may present a tempting high-visibility target for terrorist attack, and the potential for a September 11-type surprise attack in the near term … appears to be high. Such attacks could potentially have severe consequences if the attack were large enough.” Additionally, the National Research Council, the principal operating agency of both the National Academy of Sciences and the National Academy of Engineering, cautions: “Complete denial of the means to attack [nuclear power plants] from the air or ground using U.S. assets such as aircraft is probably not feasible….Given the public fear of anything 'nuclear' or 'radioactive,' even a minor terrorist attack could have greatly magnified psychological and economic consequences.”

· Al-Qaida considered striking U.S. nuclear facilities as it planned its assault on New York and Washington and has not ruled out nuclear attacks in the future, according to a Al-Jazeera reporter’s account of his interview with two Sept. 11 plotters. (“Al-Jazeera reporter: Al-Qaida considered attacking U.S. nuclear facilities,” September 8, 2002, Associated Press)

6.3  Recommendations
The best way to safeguard public health and safety is to close the Indian Point nuclear power plant.  Section 1 addresses the reduced risk associated with plant closure.  Prior to the plant closing, and for a period after closure, strong security is crucial.  To that extent, Riverkeeper presents recommendations and inquiries in Section 2.

1)  Risk Reduction: Once Closed, Indian Point Becomes Less Of A Threat To Public Health And Safety

A February 2002 analysis by the Nuclear Control Institute makes it very clear that shutting down the Indian Point reactors would reduce the consequences of a radioactive release, were terrorists to successfully penetrate the plants and destroy essential safety systems.  According to a preliminary analysis conducted by the NCI, after a shutdown of twenty days – which would greatly reduce the radioactive inventory in the core through decay – the number of acute fatalities (within a 10-mile radius) from a core meltdown and breach of containment could be reduced by 80% and the number of long-term cancer deaths (within a 50-mile radius) by 50%.  A reactor core's inventory of short-lived radioisotopes is substantially reduced within days of shutdown, thus reducing the potential incidence of early health effects and thyroid cancers in surrounding populations if a release occurs.

In addition, removing the fuel from the reactors – something that can be done approximately a week after shutdown – will allow security forces to focus their protection on the irradiated fuel stored in the pool.  Currently, much of the used fuel, which is classified as high level radioactive waste, is stored in the plant’s pools.

Moreover, a plant that is closed is no longer producing the irradiated fuel rods, which are most dangerous in the first six months upon removal from the reactor core.

It is easier to protect and monitor a reactor that is shut down.  The site is most vulnerable while the reactor is operating.  There are a number of ways to cause a meltdown of the reactor:  cutting off-site power, destroying the coolant intakes, sabotage/destruction of safety systems, destruction of the control room, as well as crashing a jet into the reactor. The propensity of a reactor core to melt, if the flow of cooling water to the core is interrupted, is substantially reduced within a few hours of shutdown.

2)  Upgrading Indian Point’s Security

A) Strengthening the Department of Homeland Security’s Authority
The Department of Homeland Security (DHS) should be granted the authority to issue legally binding orders to the NRC, among other agencies, and the ability to enforce them through inspections and punitive actions.  Currently, DHS lacks this authority and the agencies’ “infrastructure protection” function has been relegated to an advisory role that the NRC is free to ignore. Failing to provide DHS with this authority was not an inadvertent omission.  Earlier House and Senate versions of the Homeland Security Act gave DHS the responsibility for “taking or seeking to effect necessary measures to protect the key resources and critical infrastructures in the United States,” a provision that was watered down in the final version.  

B)  Implementing Combat Air Patrols and No Fly Zones
A no fly zone should be created above the Indian Point nuclear power plant. This measure should be coupled with requiring the Department of Defense and the relevant departments to a) establish regular combat air patrols (CAP) over the Indian Point plant and b) conduct air intercept drills which include scenarios under which the potential target is Indian Point.   These two measures were called for by Senator Hillary Clinton last year. 

Recent news reports indicate that the FBI and the Department of Homeland Security have warned government and industry officials to be on guard against Al Qaida operatives hijacking cargo jets in Canada, Mexico or the Caribbean and then flying them into this country to attack nuclear plants and other critical infrastructure.

By the government’s admission, there remains no air defense for Indian Point other than “improved security at our nation’s airports” (which, still has a long way to go). There are no specific measures in place that would protect Indian Point from an aerial assault either by a jumbo jetliner or a small plane coming from one of the region’s poorly secured airports.  A no fly zone exists over Disney World and Disneyland but not over Indian Point. While hitting the containment domes with a commercial airliner could penetrate the domes and lead to a meltdown, a more vulnerable target would be the highly vulnerable and poorly protected spent fuel pools for IP-2 and IP-3 which together contain about 1500 tons of irradiated fuel.

A July 2002 National Research Council report cautions: “Complete denial of the means to attack [nuclear power plants] from the air or ground using U.S. assets such as aircraft is probably not feasible.”

C) Reassessing the Design Basis Threat Posed to Indian Point and Improving FOF Drills
One of the more imperative issues facing the Indian Point nuclear power plant is the appropriate Design Basis Threat (DBT) level for the facility in the post-September 11th world. The U.S. Nuclear Regulatory Commission’s DBT defines the size and capability of potential attackers that nuclear power plant owners, like Entergy, must protect against. The DBT to Indian Point and other nuclear power plants has been set at a level far short of the actual threat level we face today, even after the NRC’s recent DBT upgrade.  

The NRC’s current DBT is wholly inadequate and must be revised in order to ensure that plant security will be able to thwart an assault by a substantial number of terrorists.  For decades, many experts have advocated for a significantly upgraded DBT which would require protection against 20 outside attackers working in conjunction with one active insider.  Today that recommendation seems logical since there were 19 terrorists involved in the highly coordinated, technologically advanced September 11 attacks.  Indian Point should be required to defend and capable of defending against a highly coordinated, technologically advanced attack involving 20 attackers entering the site from multiple directions and working with one inside conspirator.

Likewise, force-on-force (FOF) drills at Indian Point should test the security force’s ability to repel a terrorist attack involving a large number of attackers. A number of major problems associated with the July 2003 FOF drill at Indian Point were identified by the group Project on Government Oversight in a September 11, 2003 letter to NRC Chairman Nils Diaz: 

· The number of attackers in the test was “barely above the much-ridiculed” three attackers required under pre-9/11 security rules.
· The simulation did not incorporate the possible use by terrorists of commonly available weaponry including .50 caliber rifles with armor-piercing incendiary rounds, or rocket-propelled grenades.
· All three force-on-force tests took place in broad daylight although intelligence experts agree that an attack would likely take place in the dark. In two drills “mock terrorists crossed open fields in broad daylight in order to reach the protected area, making it that much easier for them to be observed by the security officers.”
· Mock terrorists were security officers from another plant who had no training in terrorist tactics. NRC officials claim the role of security officers is to hold off attackers until outside responders arrive. POGO points out, however, that “[T]ests have shown that an attack is generally won or lost in between three and eight minutes, and SWAT response times are proven to be between one and two hours.” 
The intelligence community generally believes that terrorists would attack a target with a squad-sized force, which in the Army is 12 and the Navy is 14.  Additionally, there appears to be no justification for the NRC to have a less robust DBT for nuclear power plants than DOE has for nuclear weapons facilities.  Though the DBT is severely inadequate compared to what we now recognize as the threat, half the nuclear power plants could not even protect against the previous standard of three outside attackers working with one passive insider. 

David Orrik, the head of the Operational Safeguards Response Evaluation (OSRE) program, testified before the House Commerce Committee on April 11, 2002 that in 46 percent of the force-on-force security tests: “the expert NRC team identified a significant weakness – significant being defined as the adversary team simulating sabotaging a target set, which would lead to core damage and in many cases, to a probable radioactive release. It is important to note that, even with adequate time for the plants to prepare and make themselves ready for the OSRE, that 46% still had a weakness in armed response.” These statistics would be far worse if the DBT accurately represented the very real and sophisticated threat we are now facing.

OSRE tests are watered down to favor the guard forces. The plant operators are informed of an upcoming test six to ten months in advance giving them plenty of time to prepare, the guards are usually aware of the attack scenarios, the mock terrorists are allowed to be made up of the operators' own management staff, and the weapons used in the tests are not nearly as dangerous as those that can easily be found on the open market.  Security at Indian Point should be willing to support: (a) less warning prior to OSRE tests; (b) not being told of attack scenario; (c) the exclusion of plant management staff in the role of mock terrorist; and (d) more realistic weaponry used in tests.

More on OSRE drills:

· Entergy should agree to: 1)  being given only 24 to 36-hour notice prior to a force-on-force test; 2) a requirement that puts a freeze in place on the guard force to be tested at the moment of notification, rather than the current situation which allows companies like Entergy to call in the youngest or most capable guards

· OSRE tests do not employ diversionary tactics that are likely to be used during an attack, such as remote controlled explosives. Indian Point security should be capable of engaging diversionary tactics.

· Currently, the mock terrorists and the attack scenarios to be tested are chosen by the plant operators. The mock terrorists can be county or state police, the plant operator's own training staff, or even their own plant management staff – the very people who have a stake in ensuring success. With all due respect to these people, and as genuine as they may be in trying to test the physical security of the facility, none of them are trained to have the mindset or skills of highly trained terrorists. The Project on Government Oversight recommends the use of military Special Forces units that are already trained to act as the adversarial team in force-on-force tests.

· If the facility fails a performance test, the plant should undergo re-testing every six months until it passes. Entergy should agree to this and to a requirement that would have a well-armed and trained National Guard unit as compensatory action to supplement security until the facility passes a new OSRE test.

Spent Fuel Pool and the DBT:

· Indian Point security force should be able to protect the integrity of the irradiated “spent” fuel pools.  The NRC and Entergy should create a target/assets list prioritized by importance.  The spent fuel pool should top the list.

· Several spent fuel pools at nuclear power plants across the country are only 50 yards from the double fence line. In a terrorist attack, the initial strike would likely be extraordinarily violent, fast, and with a significant level of human carnage. According to Sandia National Lab's “Barrier Technology Handbook,” it is estimated that a terrorist could penetrate the fence line and breach a door or side of a secured building in less than 60 seconds.  Indian Point security should recognize spent fuel pools as a primary terrorist target and be capable of repelling such a breach.

· A certain type of explosive, which a terrorist could carry on his back, would allow him/her to blow a sizeable hole in the reinforced concrete bottom or wall of the spent fuel pool. According to an unclassified 1997 study by Brookhaven National Laboratory (prepared for the NRC), under certain conditions, the pool would start draining immediately, which could result in the immediate release of high-levels of radiation, quickly turning into an uncontrolled radioactive fire, and the plant could do nothing effective about it.  Additional barriers and delay mechanisms should be put in place at Indian Point to protect the spent fuel pools.

· See separate Riverkeeper policy paper – titled “Safeguarding Indian Point’s Irradiated Fuel Storage Systems” – which discusses in greater detail how on-site spent fuel storage (wet and dry) can be better protected.

· The 1998 NRC rule regarding spent fuel pool security must be immediately augmented in order to: (a) meet the requirements set forth in the 1995 proposed rule; (b) require armed security guards at spent fuel pools sufficient to withstand a ground-based attack in which a suicide bomber(s) attempted to enter the spent fuel pool building and place an explosive into the pool in which could result in a breech to the fuel rods and the propulsion of the rods into the local environment.

Other DBT issues:

· Revise the design basis threat to include attacks by aircraft, boats, and trucks and ensure that all nuclear reactors are adequately protected against the revised design basis threat.  It is essential to require protection against a truck bomb as big as a large truck can carry.

· The Indian Point security force should be capable of protecting the integrity of the reactor from a suicidal terrorist air attack, i.e. commercial airliner or small aircraft loaded with explosives.

· The NRC should require Entergy to strengthen the containment of the Indian Point reactors – to withstand two airborne attacks by a large size aircraft - as one of the conditions for obtaining a renewed operating license.

· Indian Point’s spent fuel pools must be re-designed and re-built in order to withstand a crash load of one large sized aircraft. As one of the conditions for obtaining a renewed operating license for Indian Point, the NRC should require Entergy to strengthen the spent fuel pools so that they can withstand two airborne attacks by small to medium sized aircraft. A containment structure must be constructed over each pool.
· The containment vessel for Indian Point must be reinforced, to the largest practical degree, in order to ensure that the containment can withstand the force of a large aircraft impacting the containment at its most vulnerable point traveling at its maximum attainable speed with a full load of fuel.

· Indian Point’s security force should be armed with weapons other than shotguns and handguns.  The security force should be armed with weaponry capable of repelling the types of weapons that terrorists are know to possess.
· The current DBT does not require protection against some of the most dangerous weapons that are available on the open market today, such as 50 caliber API sniper rounds that can penetrate hardened guard posts and vehicles.  Indian Point security should be capable of defending against such weaponry.

· Indian Point’s security force should have access to semi-automatic weapons.

· Indian Point’s security force should have immediate access to their weapons and flack jackets.  In case of a real attack, Indian Point’s security force should not first have to go to a central location, unlock the weapons cabinet, get their shotguns and protective gear, and return to their post. 

· Ongoing, limited-scope performance tests should regularly be testing the timelines for terrorist access to critical components.

· The current DBT does not require protection against chemical or biological agents that would require the guard force to be trained with gas masks. Indian Point security should be trained to use gas masks. 

· Security guards at Indian Point should be required to wear flack jackets or their communications gear at all times.

D) Install Passive Defense Systems
Different types of passive defense systems can be deployed at nuclear power plants such as:

· Beamhenge: Entergy should install beamhenge which is a line of steel beams set vertically in deep concrete foundations connected by bracing beams, a web of high-strength cables, wires, and netting linking the vertical beams to form a protective screen – the nuclear-grade equivalent of the fences erected around golf driving ranges. Beamhenge would not need to completely encircle the nuclear plant - it would merely need to shield the vulnerable side or sides of the facility’s key structures. Depending on the nuclear plant’s geography and vulnerabilities, Beamhenge could be a single row of closely spaced beams or multiple rows of more widely spaced beams. The height of the beams and the length of the Beamhenge would depend on the configuration being protected from likely incoming trajectories. 

The main purpose of Beamhenge would be to slow down an attack, fragment the attacking aircraft into smaller pieces, disperse the mass of jet fuel, and protect the more vulnerable containment, spent fuel pool, and other structures located within the perimeter from being breached by the mass of the projectiles. The beams would tend to scatter the jet fuel and slow down other projectiles like the fuselage. 

The structure would also provide some degree of protection against surface-to-surface and air-to-surface missiles, as well as other ballistic and self-propelled ordnance. The metal mesh netting strung between the vertical beams would not stop a projectile, but would serve to trigger detonation of its warhead before it reached the facility’s walls.

In fact, the possibility that an attack by air would lead to a catastrophe could be rendered from “more likely than not” to “essentially unlikely” for the expenditure of a fraction of one percent of the construction cost of the average facility, and the protective structure could be built in a few months. Even if the project were evaluated in terms of economic costs only, with no consideration of the value of human lives, a price in the low tens of millions of dollars for each facility should be difficult to resist.

· Barrage Balloon: Entergy should install barrage balloons.  A barrage balloon is anchored singly or in a series over a potential target to block passage of attacking aircraft. Adding large earthen berms around the entire plants, which also can make an air attack much more difficult, especially if used in addition to barrage balloons.  
· Earth Berms: Earth berms protect against attacks by rocket-propelled grenades, anti-tank missiles and many other possible scenarios.  
E) Protecting against truck bombs
Armed Indian Point security officials should be required to accompany all visiting trucks coming onto the site.  There should be extra guards available at the entrance, so that there will never be a situation where a single guard would have to leave his/her post uncovered to accompany the truck. 

F) Performance Testing
The mindset of both the plant operators and the NRC is far too compliance-oriented – rather than performance tested. Nuclear plant security guards are regularly told that security upgrades are unnecessary because the plant operator is already in “compliance” with NRC regulations. In other words, if a checklist of requirements for detection, delay, and response is met – to include such items as a double-fence, alarms, a certain number of guards – the facility is deemed secure. However, performance tests repeatedly reveal that despite this “compliance” with requirements, physical security and the guard forces cannot stop terrorists from causing catastrophic damage to the reactor. 
This institutionalized bureaucratic complacency may be the biggest impediment to adequate security.  In recent weeks we have learned of the damage that could come from such bureaucratic complacency, i.e. FBI and CIA.) The NRC has historically been altogether too compliant with industry's wishes. For example, recently agreeing to industry's demands to replace OSRE with industry self-assessments of security was irresponsible. History has shown that the critical job of security oversight cannot be adequately performed from within these agencies. The Project on Government Oversight suggests that a small independent Office of Nuclear Security be created, perhaps housed in the Office of Homeland Security, or perhaps as an independent agency reporting to the Congress and President. Its purpose would be to provide oversight of and test the security of both government and commercial nuclear facilities.

G) Improving Weapons Training 

Guards from several nuclear power plants have registered complaints with the Project on Government Oversight about inadequate weapons training. Armed guards at Indian Point should receive adequate weapons training including frequent firearms practice on stationary and moving targets.

F) Periodic Unannounced Testing
Anti-terrorism experts know that the worst enemy of any guard force is the daily grind of nothing happening. Guards are only human. A simple way to combat this problem is to add unannounced checks by the NRC to security testing.  Entergy should agree to unannounced check. This would be a very low cost tool that would significantly supplement security.

G) Pay Scale
Currently, security guards who are risking their lives are among the lowest compensated employees at many plants.  Pay scales and first responder benefits for security forces, including life and disability insurance, should be commensurate with those accorded to local police and fire departments. Should we expect security guards to give their all when we do not fairly provide for them in the event that they are injured while performing this dangerous and important job? Entergy should provide higher salaries to their security force.

H) Whistleblower Protection
Safety- and security-conscious workers at nuclear power plants, including NRC and plant operator employees as well as contractor and subcontractor employees, should be given whistleblower protections. In the current climate of fear and whistleblower retaliation, workers and guards have been deterred from coming forward with important information that could help fix security problems. Entergy should support rather than oppose state legislation known as the Nuclear Whistleblower Protection Act.

I) Use of Deadly Force
State laws vary regarding the permissible use of deadly force and the authority to arrest and detain intruders, and guards are unsure about the extent of their authorities and may hesitate or fail to act if the plant is attacked.  Here is an example of situation where guards may be unsure of using deadly force: A terrorist slips past Indian Point’s perimeter fencing and barriers and runs towards the reactor building or spent fuel pool. Is a guard limited to only chasing down the attacker?  Or can the guard use deadly force?

J) Access to Safeguard Information
Local law enforcement and first responders in the counties of Westchester, Rockland, Orange and Putnam should be given clearance to receive safeguard information so they can better coordinate emergency response plans. Currently, local law enforcement and first responders, in many cases, do not have adequate familiarity with the layout of critical areas of the plant that is necessary to respond to an emergency.

K) Risk of Sabotage during Modifications
Require all nuclear reactor owners to formally evaluate the risk of sabotage by an insider when they make physical modifications to facilities and revise procedures.

L) Two-person Rule
Indian Point security should require a strong two-person rule and other enhanced measures to protect against insiders.  A two-person rule involves a system designed to prohibit access by an individual to nuclear material and certain designated components by requiring the presence at all times of at least two authorized persons, each capable of detecting incorrect or unauthorized procedures with respect to the task to be performed.

M) Enforcement of a No-fly zone around Indian Point

The no-fly zone must be wide enough to protect a plant from airborne load well within an acceptable margin of safety. This margin of safety should be based on the following scenarios:

· Two smaller aircraft are flown into a spent fuel pool and/or a ground-based assault on a spent fuel pool results in a compromise to the physical integrity of the roof of a spent fuel pool.

·  A small craft either crashes into the pool and/or a secondary explosive material is dropped into the pool sufficient to breech the integrity of the fuel rods and either destroy the pool or physically eject fuel rods from the pool into the surrounding environment.

N) Plant Security Reviewed and Shaped by U.S. Intelligence and Law Enforcement Officials
Entergy must present their current security plans to appropriate law enforcement authorities independent of the NRC for review and approval. These independent authorities could consist of, but not be limited to, the New York State Office of Public Security, FBI (for a review of security plans in light of the known domestic threat) and the CIA (for review in light of the known international threat). Thereafter, the security plans for Indian Point must be reviewed and approved on an annual basis in order to ensure that new information on the terrorist capabilities are incorporated into the plant’s security plan.

O) Airport Security
All airports in the area surrounding Indian Point must be reviewed in order to ensure that activities conducted at these airports do not constitute a potential source for an airborne attack.

P) Protection against Cyber-attacks
All nuclear plant security plans must be evaluated and upgraded in light of the potential for cyber-attacks.  The Washington Post reported in a June 27, 2002 article, “Cyber-Attacks by Al Qaeda Feared,” that: “unsettling signs of al Qaida’s aims and skills in cyberspace have led some government experts to conclude that terrorists are at the threshold of using the Internet as a direct instrument of bloodshed…U.S. analysts believe that by disabling or taking command of the floodgates in a dam, for example, or of substations handling 300,000 volts of electric power, an intruder could use virtual tools to destroy real-world lives and property. They surmise, with limited evidence that al Qaida aims to employ those techniques in synchrony with ‘kinetic weapons’ such as explosives. ‘The event I fear most is a physical attack in conjunction with a successful cyber-attack on the responders’ 911 system or on the power grid,’ Ronald Dick, director of the FBI’s National Infrastructure Protection Center, told a closed gathering of corporate security executives hosted by Infraguard in Niagara Falls on June 12, 2002.  In an interview, Dick said those additions to a conventional al Qaida attack might mean that ‘the first responders couldn't get there . . . and water didn't flow, hospitals didn't have power. Is that an unreasonable scenario? Not in this world. And that keeps me awake at night.’”
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A February 2003 assessment
 by Synapse Energy Economics concluded that electric power system reliability in New York City, Westchester County, and New York State, as a whole, would be adequate even if both Indian Point units were permanently retired. Any dip into the required 18% statewide reserve margin,
 caused by the shutdown of Indian Point, could be replenished by a portfolio of measures the following fifteen points.  

7.1  Importing Power from Existing Sources in Neighboring Power Grids

New York State and New York City have the ability to import electricity from existing sources in neighboring power grids in New England and PJM (Pennsylvania-New Jersey-Maryland), both of which have a surplus of electricity.  Significant power surpluses are projected for both New England and the PJM system, which means that power should be available for import into both New York City and New York State.  For example, the April 1, 2002 “Forecast of Capacity, Energy, Loads and Transmission – 2002-2011” by the New England Power Pool projected that New England would have reserve margins of 30 percent and higher starting in the summer of 2002.  Forecasts for the PJM system similarly indicate that it will have significant excess capacity in the years after 2002.

According to Platt's, the reserve margin – the amount of capacity beyond what is needed to satisfy peak demand – hit 31% in the 11-state Western region at the end of last year and could hit 56% of total capacity by 2006, if current projects under construction are completed.  In the Northeast, reserves of 29% could hit 45%.  The Southeast, excluding Florida, would see reserves shoot to 52% from 30%.
  

New York has a number of transmission links with Ohio, the PJM system, Canada and New England through which more than 5,000 MW of power can be imported under emergency conditions.  If needed, excess capacity from these neighboring areas could be imported into New York State, even during peak load periods.  

7.2  Implementing Energy Conservation Measures

Energy conservation is purposeful changes in energy-usage behavior.

There are many measures by which people in residential and commercial buildings can conserve energy without impinging on one’s comfort and/or needs.  

· Implement the most common and effective power-saving actions in residential households:

· Turn off equipment such as lights, fans, TV’s, computers, hot tubs, and pool heaters when not in use.

· Set air-conditioning thermostats to higher temperatures or simply turn off air conditioners altogether for periods of time.  

· Put computers and monitors to sleep.  Most computers come with the power management features turned off. On computers using Windows 98/ME/2000 open the power management software and set it so the computer goes to sleep if the machine is idle for 5 to 15 minutes. Those who use Macintosh computers can find the setting in their Control Panels called "Energy Saver" and set it accordingly. All computers should be turned off, not left in sleep mode overnight, as they continue to draw small amounts of power (see next tip).  

· Plug "leaking energy" in electronics.  Many new TVs, VCRs, chargers, computer peripherals and other electronics use electricity even when they are switched "off." Although these "standby losses" are only a few watts each, they add up to over 50 watts in a typical home that is consumed all the time. If possible, unplug electronic devices and chargers that have a block-shaped transformer on the plug when they are not in use. For computer scanners, printers and other devices that are plugged into a power strip, simply switch off the power strip after shutting down the computer. The best way to minimize these losses of electricity is to purchase Energy Star® products. 

· Choose Energy Star® Products.  Replace incandescent light bulbs with Energy Star® compact fluorescent light bulbs, especially in high use light fixtures. Compact fluorescent lights use 75% less energy than incandescent lights.

· Participate in Real-time Metering Programs.  Real-time metering or time-of-use metering is a method of measuring a customer's energy consumption based on when the energy is used. It serves to promote more responsible use of electricity by all consumer categories.

Real-time metering can measure energy use within time periods as brief as a few minutes.  Standard residential metering typically measures energy use over days, weeks or months. Consumption at particular times of the day is then compared to the cost or market value of the electricity supplied at that time.  This allows a utility to charge a customer based on what the energy costs the utility rather than on an average cost for energy over the entire billing period.  Time-of-use metering differs from real-time metering in that it measures average usage of electricity at certain times of the day over the length of the billing or meter-reading period.  Real-time metering treats every time period of every day as a separate billing period. 

Real-time metering requires the installation of a special real-time meter that reads energy consumption every few minutes and sends this information back to the utility or its billing service.  A monthly reading of the meter isn't sufficient to make this scheme work, so a real-time meter must be able to periodically send data to a central database.  This requires the addition of transmitters or dedicated communication lines to a customer's service entrance equipment. The meter, communications system and billing software required for real-time billing all cost money to the utility, and these costs take time to recover.  Still, this system promises to provide substantial benefits to both utilities and consumers and should promote more responsible use of electricity by all types of consumers. 

· Across-the-Board Leadership Needed.  New York State and local municipalities must encourage the implementation of conservation measures for residences and commercial offices.

The California experience in 2001 is an excellent demonstration that conserving energy can provide tremendous reliability benefits and provide them quickly.  In 2001, California used a combination of conservation and energy efficiency to reduce demand 14 percent in June of that year. The California experience can largely be replicated in New York City and surrounding suburbs, according to a study by Charles Komanoff prepared last year for Pace, Riverkeeper and the Natural Resources Defense Council.
  According to that study, implementation of an aggressive conservation program could reduce summer peak loads in Southeastern New York State (New York City, Westchester County and Long Island) by 5.6 percent to 14.8 percent.  Those percentage reductions translate into significant reduced capacity needs, with a predicted range of 1,163 MW to 3,032 MW.  The central estimate is just over 2,000 MW, the approximate capacity of Indian Point.

7.3 Encouraging and Implementing Energy Efficiency Programs 
Energy efficiency means improvement in practices and products that reduce the energy necessary to provide energy services - like lighting, cooling, heating, manufacturing, consumer electronics, and transport - essentially doing more with less energy.

In addition to potentially saving an amount of energy equal to the capacity of Indian Point through conservation, New York could also dramatically reduce energy demand by using energy more efficiently. Energy savings from an aggressive energy efficiency program could exceed the energy savings described in 7.2, albeit over a slightly longer time horizon.  

New Yorkers waste a tremendous amount of energy using inefficient appliances, lighting, motors and living and working in poorly insulated buildings. Note that most of the conservation measures utilized in California reflect behavioral changes as opposed to more efficient appliances and motors.  In other words, there is less overlap between conservation and energy efficiency than one might expect.  
· End-use efficiency refers to technologies, appliances or practices that improve energy efficiency at the level of the final user.  This category includes nearly all electricity-using and thermal technologies, such as motors, lighting, heating, air conditioning, and appliances.  It also includes technologies that help conserve or better use energy, such as insulation and controls.  End-use efficiency covers a range of different measures, from improving the ability of houses to absorb and retain heat in the winter and keep out heat in the summer, to changing individual and business behavior, including improved maintenance and repair of industrial production equipment.  Simple, low-cost steps that save energy include:

·    Installing Compact Fluorescent Lamps and ENERGY STAR-labeled fixtures to save on lighting costs.

·    Purchasing ENERGY STAR appliances (i.e. refrigerator), lighting, air conditioning technology, windows, and consumer electronics.
·    Installing blinds and curtains to cut down on cooling and heating costs.
·    Insulating walls and attics to be sure that warmed or cooled air stays in the home, where it belongs.

· Demand-side management refers to practices or policies, usually implemented by utilities and energy planners, that encourage users to employ energy more efficiently or to move their energy use away from periods of peak demand. The latter strategy, known as load shifting, allows for more effective use of generating capacity and can significantly defer the need for creating additional capacity, i.e., new power stations.  Some specific examples of demand-side management are provided in subsequent points.
· Fuel switching refers to greater over-all efficiency in use of energy resources achieved by changing the energy source (e.g. fuel).  See 7.10 for more details.  
· Energy Efficiency Potential in New York

The August 2003 study, Energy Efficiency and Renewable Energy Resource Development Potential in New York State, commissioned by the New York State Energy Research and Development Authority (NYSERDA), provides reliable estimates on New York’s long-range potential for energy efficiency and renewable energy technologies to displace fossil-fueled electricity generation in the state.

Specifically, the study
· Examined the potential available from existing and emerging efficiency technologies and practices to lower end-use electricity requirements in residential, commercial, and industrial buildings. 
· Estimated renewable electricity generation potential from biomass, fuel cells, hydropower, landfill gas, municipal solid waste, solar, and wind. 
· Assessed New York’s efficiency and renewable potential over three time horizons: five years (through 2007), 10 years (through 2012), and 20 years (through 2022).

The NYSERDA study found large amounts of technical potential for efficiency and renewable energy. It also found that much of this theoretical potential would be economical compared to conventional electricity generation. Projecting from market intervention strategies that have proved successful in the past, the study concludes that efficiency and renewable energy could be expected to reduce New York’s annual electricity generation requirements by more than 19,939 GWh by 2012 and by more than 27,244 GWh by 2022. This energy represents 12.7% and 16.1% of expected statewide requirements for those years. The study finds that these contributions could be achieved at costs below those of the conventional electric generation they would avoid.

Finally, the study concludes that currently planned initiatives are expected to provide 13,675 GWh and 3,456 summer-peak MW annually by 2022. This represents 7.5% and 9.4% of the expected statewide energy and demand requirements, respectively. These expected outcomes represent significant and cost-effective contributions toward the State’s greenhouse-gas targets for the electricity sector, and toward New York’s electricity requirements over the decades ahead.

Currently, New York State lags behind neighboring states in the investments made, per capita, in energy efficiency.  New York State can provide greater rebates for energy efficient air-conditioners and refrigerators.

7.4  Commissioning Commercial Buildings
Building Commissioning is a systematic process for verifying that a facility performs according to design intent, is less costly to maintain, and meets energy and operational efficiency goals.

Commissioning produces these results by: 

a) Identifying the functional needs of the owner and occupants and capturing these needs in written procedures for the project; 

b) Verifying building performance through functional performance testing; 
c) Providing full documentation and training for O&M staff to improve their performance; and 
d) Emphasizing energy efficiency in design and construction.  
Commissioning of commercial buildings can realize a short-term reduction in demand by 300 to 500 megawatts. The savings generated from a commissioned facility are impressive: the operating costs of a commissioned building range from 8 to 20 percent below those of a non-commissioned building. Because the one-time investment in commissioning at the beginning of a project will reduce operating and energy costs for the life of the building, the cost of commissioning is far less than the cost of not commissioning.
7.5  Promoting Conversion to Steam and Gas Chillers
All new commercial construction could be required to implement gas chillers rather than depending on electricity to power air conditioners.  Other construction could be converted to steam and gas chillers rather than depending on electricity.

7.6  Demand-side Management Incentives for Large Businesses

Additional demand-side management incentives should be provided to large businesses with high demand, in peak demand summer months, to shift power usage to off-peak periods.
7.7   Remote-controlled Energy Savings Program
Remote-controlled energy savings program such as those offered by Con Edison and the Long Island Power Authority will help relieve unusually high levels of electric demand during selected days.

The LIPA EDGE program maximizes the operation of Long Island’s electric system by shaving the “edge” off the extra electric use present in each customer's central air-conditioning (CAC) system. It does this in two ways – neither of which will harm the CAC system or significantly decrease the level of comfort. First, LIPA may temporarily adjust an individual unit's compressor, allowing the fan to continue bringing in cool air. By cycling Internet signals to thousands of CAC units on Long Island, extra CAC power — known as "power reserves" — can be tapped into without affecting comfort level. Second, LIPA may turn the temperature setting on an individual’s thermostat up a few degrees from the current setting and then return it to its previous setting when the power reserve is no longer needed. In either case, LIPA will only adjust an individual’s CAC system up to seven times per summer between the peak usage hours of 2 pm and 6 pm. 
7.8  Promoting Clean On-site Distributed Generation
Clean on-site generation, sometimes known as distributed generation, represents a little known source of energy.  On-site generation exists throughout downstate New York as backup power for office building elevators, hospitals and some manufacturing facilities. 

The downside of existing distributed generation is that diesel engines – a fossil fuel which contributes to poor air quality – are used as backup power.  There is, however, tremendous potential for building a significant amount of distributed generation, generally using natural gas which is far cleaner than existing diesel generators.  A study recently conducted by the Pace Energy Project and Energy Nexus for the New York State Energy Research and Development Authority found that just one subset of distributed generation, combined heat and power (cogeneration), can potentially add 4,500 MW of capacity downstate within the next 10 years. 

7.9  Incentives for Large and Small-scale Renewable Energy Projects  
Greater incentives for developing large scale renewable energy projects and small-scale distributed generation is needed within New York City.  This could include fuel cells, photovoltaic cells, and wind turbines within the NYC and lower Hudson Valley region.  

Net metering will allow the residential user who has on-site renewable distributed generation to sell any surplus electricity back to the grid.

7.10  Promoting Fuel Switching 
Direct burning of fuel for space heating and cooking requires far less fuel than use of electricity from a centralized source, but for most fuels the air pollution is prohibitive, particularly in densely populated areas.  Natural gas is the cleanest of the fossil fuels and switching to gas can have significant benefits relative to existing practices. Gas is widely considered to be an acceptable energy carrier within the transition to sustainable energy. 

7.11 Re-powering Fossil-Fueled Generating Facilities  
Re-powering fossil-fueled generating facilities in the NYC metropolitan area can increase plant output and, through the use of a natural gas instead of coal or oil, reduce environmental impacts. 
Re-powering a generation facility means replacing the plant's old, inefficient and polluting equipment with a newer combined cycle unit. In practice, this can be done in at least two ways: 1) by actually rebuilding and replacing part or all of an existing power plant or 2) by closing down an existing power plant and building a new unit next to it. 
New capacity can be added as part of a re-powering project. Many fossil-fueled power plants around the nation have been re-powered.  In general, re-powering older power plants can provide a number of important environmental and electric system reliability benefits: 
· Improve plant availability;

· Lower plant operating and maintenance costs;

· Increase plant capacity and generation;

· Reduce facility heat rates that lead to significantly more efficient fuel use;

· Reuse of industrial sites;

· Reduce water intake and related fish impacts by up to 98 percent; and 
· Largely reduce large NOx and SO2 emissions both overall and in terms of emissions per MWH of electricity.

7.12 Building a New Power Plant at the Indian Point Site 

Building a new power plant at the Indian Point site – one that uses a cleaner alternative fuel – will have less of an impact on human health and the Hudson River watershed.  Currently, Westchester County officials are researching this possibility and seeking funding to set the process in motion.

7.13 New Power Plants and New Capacity 

In total, twelve facilities have been approved by the New York State Board on Electric Generation Siting and the Environment. Some of these state-approved plants are scheduled to come on line in the short term.  Another 950 MW will be added during 2004 and 2005. 

Approximately 900 MW of new generating capacity have been added in New York City since January 1, 2001. The recently constructed Athens power plant – which has an output of 1,080 MW – is now running at 100%.  
7.14 Retrofitting Existing Transmission Lines 

Retrofitting existing transmission lines can increase the amount of electricity imported over an individual existing line.

7.15 Installing New Transmission Lines 

Two specific proposals to add cables between Northern New Jersey and New York City and Long Island are currently being reviewed by the Department of Public Service. These proposals would add 1200 MW of new transmission import capacity into New York City and another 600 MW of new transmission import capacity into Long Island. The addition of one or more of these projects will increase the capability to import power into New York City and Long Island and will improve the reliability of the statewide electric system.  Furthermore, there are also a few announced projects such as the Empire Connection project which would add another 2,000 MW of transmission import into New York City from Upstate New York.

7.16 Economic Development Effects of Energy Efficiency and Renewable Energy Projects 

Several local and state governments have analyzed actual and projected economic development effects of energy efficiency or alternative energy projects. 
Here is a sampling of their findings:
· Renewable Energy and Energy Efficiency Increases Jobs, Wages, and Sales

The Wisconsin Energy Bureau recently found that the use of renewable energy generates about three times more jobs, earnings, and sales output in Wisconsin than the same level of imported fossil fuel use and investment. Given a 75% increase in the state's renewable energy use, the Bureau found that the state would realize more than 62,000 new jobs, $1.2 billion in new wages, and $4.6 billion in new sales for Wisconsin businesses. The state currently imports about 94% of its energy. 
The City of Toronto calculates that its $16.3 million investment in high efficiency street lighting resulted in a direct employment gain of 206 job years.

· Wind Energy Supports Business Growth


The wind energy industry presently supports more than 50 businesses in California; 1200 people are employed directly in these businesses, and another 4300 jobs have been created indirectly, nearly all related to operating, maintaining, and servicing wind turbines.
· Growth Stimulant for Local Economies

In addition, the energy efficiency and conservation fields can absorb many more jobs. Business, local governments and citizens are finding that improving energy efficiency reduces utility costs, creates local jobs, and spurs economic development. Because cutting energy use reduces the amount of money spent on energy bills, investments in energy efficiency quickly pay for themselves and provide a healthy return on investment. The money saved is money that is available to be spent on the local economy – stimulating economic development and job creation. 
The Environmental Services Department, San Jose, California, estimated that $33 million in incremental wages and salaries would be generated from an investment program implementing energy efficiency measures. The investment program consisted of $654,350 from the city, which stimulated an $8.5-million private sector investment in energy efficiency measures. Net employment would increase by 1753 job-years, and local spending would increase by $20.8 million. The initial energy savings was estimated to be $4.3 million.
The Massachusetts Division of Energy Resources reports that the state has realized a 257% job growth in energy efficiency firms, such as energy service companies between 1988 and 1992, indicating vigorous business growth.

7.17 Indian Point and the 2003 Blackout 

The August 2003 blackout confirmed what energy experts, government agencies, and non-governmental organizations have been discussing for decades:  the national power-distribution system is antiquated, hindered by substandard equipment and outmoded technology.  In the aftermath of the 2003 Blackout, energy experts agree that it was not triggered by a lack of electric power capacity.  

Entergy, the owner/operator of Indian Point quickly pointed out – falsely – that the blackout justified the need for Indian Point’s power.  Contrary to Entergy’s premise that Indian Point is a much-needed, safe and reliable energy source for the New York metropolitan region, power was restored to metropolitan area residents days before the Indian Point nuclear power plant began again to generate electricity.   Additionally, the blackout proved that Indian Point is vulnerable to a scenario involving loss of offsite power, placing plant safety systems and the public at risk.
Overview

· The blackout was caused by an antiquated electricity transmission system not due to lack of energy supply.

· Indian Point, like all commercial nuclear reactors, depends on electricity to produce electricity.
· Indian Point is vulnerable to loss of offsite power, which compromises the plants’ critical emergency cooling systems for the nuclear fuel in the reactor core and equipment in the control room.  In the event that the limited onsite back-up power fails, the nuclear fuel could dangerously overheat and control room equipment could malfunction triggering a catastrophic release of radiation.
· Following grid failure and blackout, Indian Point must draw power from offsite to have the necessary juice to power up both reactors.  Onsite power is not significant enough to perform this task on its own.  As a result, Indian Point will always be the last of the power plants in the region to resume operation and produce electricity.
· Electric service was returned to all metropolitan area residents before IP-2 and IP-3 came back on line.
· Energy conservation and efficiency measures play an important role in reducing the strain on the transmission grid and avoid the possibility of another blackout. At a press conference on August 16th, Gov. Pataki stated, “conservation reduced demand by 2500 MWs, the equivalent of three nuclear power plants.”  
This is an amazing accomplishment given the unexpected situation.  It emphasizes the need for greater conservation and efficiency measures right now.  With a strong conservation and efficiency plan in place, a consistent reduction in consumption can be achieved in a manner that does not impose on people’s lifestyles.

Indian Point Needs Electricity to Produce Electricity and Maintain Key Cooling Systems

To produce electricity and to ensure safe operation, the Indian Point nuclear power plant needs to draw electricity from offsite, i.e., through the grid.  As a result of the blackout and grid failure, all of New York’s nuclear power reactors, including Indian Point 2 and 3, were shut down to avoid equipment damage caused by power surges.

Event reports on the NRC website confirm that all New York reactors lost offsite power and shut down on August 14, 2003. Only three other commercial power reactors had to shut down due to the blackout (Oyster Creek in NJ, Perry in OH, and Fermi in MI).

To power up the reactors at units 2 and 3, Indian Point needs to draw electricity from the grid. Indian Point lacks "black start" capability (the ability to start up without electricity from the grid).  In contrast, hydro and fossil fuel sources can start up soon after a total collapse of the grid and produce electricity to be sent into the grid.  
In all grid failure and blackout situations, it will take Indian Point days before it is able to produce electricity that will be distributed into the grid.  By then, residents in the NYC metropolitan area will have had service returned to them, as was the case with the 2003 Blackout. 
  
Loss of Offsite Electricity is a Leading Risk Contributor to Core Damage Frequency 

Unlike conventional power sources (thermal power units or hydroelectric dams), nuclear power plants, like Indian Point, have long term shutdown cooling requirements that consume power and have stringent voltage and frequency limitations (imposed to assure the operability of critical emergency cooling systems).

A key difference between nuclear and conventional power plants is the heat that must be removed following a full plant trip. All thermal power plants that are run at elevated temperatures require time to shut off the heat source (be it from oil or coal combustion) and to cool down metal components without damaging boiler tubes or furnace walls. A nuclear reactor, even with the chain reaction completely shut down, will generate significant heat from fission product decay that persists on a logarithmic time scale.

A reliable means of long-term decay heat removal is required in order to prevent long term overheating of the reactor fuel elements. Typically the decay heat removal process is dependent on availability of a long-term stable source of electric power – either from the grid or from on-site power sources.

A loss of offsite power causes the sudden interruption of normal power to all in-plant loads such as pumps, and for most reactor types causes the control rods to insert independent of any control or protective system actions.  All nuclear power plants are designed to cope with loss of offsite power by tripping the reactor and turbine, attempting to switch to an alternate offsite power source, and if this fails, starting emergency onsite diesel generators to provide heat removal until normal power is restored.  The diesel generators must have sufficient fuel to run for seven days. The generators are tested frequently, because if they were to fail, leading to a complete blackout at a nuclear plant, the nuclear fuel or control room equipment could overheat dangerously.  
If terrorists targeted the transmission lines feeding into the Indian Point site, it could eliminate the off-site power supply to the plant and simultaneously destroy the onsite emergency power generators. This could ultimately trigger a catastrophic release of radiation which would lead to hundreds of thousands of deaths and injuries as well as billions of dollars in loss of property.

Sudden reliance on backup diesel generators is less than reassuring, especially considering that there have been 15 instances in the past 12 months in which emergency generators have either malfunctioned or failed to operate at all – in certain cases leading to a plant shutdown.  On several occasions all backup generators failed at once.  At Fermi, in close proximity to Detroit all four of its backup generators simultaneously became inoperable on February 1, 2003.  A nuclear plant can last between two and eight hours without backup generators before melting down; a blackout, as history has shown, can last well beyond eight hours.  In the event of a blackout and failed backup generators, the public is at risk of a serious incident at Indian Point.  

Blackouts are unpredictable.  If a blackout occurs during a refueling outage at Indian Point, such a scenario would seriously challenge the cooling of the irradiated ("spent") fuel during its transfer from the reactor to storage and would compromise the ability to keep the fuel in the pool cool. 
NRC REPORT REVEALS THAT A FEW BACK-UP DIESEL GENERATORS WERE NOT OPERATIONAL DURING THE BLACKOUT
The Nuclear Regulatory Commission’s December 22, 2003 report - which examines numerous unplanned outages at Indian Point - reveals that during the August 14th blackout key back-up systems were not in operation.  The NRC found that Entergy had not corrected a known problem with some of the plant’s back-up diesel generators. As a result the diesel generators, needed to power air-conditioning to cool emergency response equipment, failed during the blackout.  Without this important back up power, emergency response equipment had to be shutdown so that it would not be damaged due to overheating.  This seriously complicated the emergency response to the blackout and placed the public and plant workers at risk.

Also troubling is Entergy Nuclear’s August 14, 2003 press release which contained false information regarding the operability of their back-up diesel generators.  Their press release specifically states that “the plant’s back-up diesel generators automatically turned on to provide sufficient electrical power onsite.”
 

The NRC’s investigation was prompted by Indian Point having three times as many unplanned shutdowns in a 12-month period as any other plant in the nation. The national average for shutdowns at a power plant is 0.64 per year. The NRC said in their report that a failure to follow protocol, insufficient quality control and poor contractor oversight contributed to the shutdowns at the plant.  As a result of its shutdowns, Indian Point 3’s safety rating was lowered from green to white, the second best in a four-color system, with red indicating the least safe operations.
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There is substantial evidence that the Radiological Emergency Preparedness Plan (REPP) for Indian Point is inadequate to protect public health and safety. The REPP – which is annually certified by the Governor, 4 County Executives, and the Federal Emergency Management Agency – primarily covers the 10-mile radius around Indian Point.  This emergency planning zone includes approximately 300,000 people.  According to a 1981 Nuclear Regulatory Commission memorandum, Indian Point has the highest population within 10, 30, and 50 miles of any nuclear power plant in the nation.  The 1981 memo also stated that at 50 miles, its population is more than double any other plant site.  
According to a July 2002 report, entitled Making The Nation Safer: The Role Of Science And Technology In Countering Terrorism, “the potential for 9/11-type attacks on nuclear power plants is high.” The report, released by the National Research Council, states that “nuclear power plants may present a tempting high-visibility target for terrorist attack, and the potential for a September 11-type surprise attack in the near term using U.S. assets such as airplanes appears to be high.”  The report explains “such attacks could potentially have severe consequences if the attack were large enough and, were such an attack successfully carried out…” and that potential consequences may range “from reactor shutdowns to core meltdowns with very large releases of radioactivity.”  Most importantly, the report states that “complete denial of the means to attack [nuclear power plants] from the air or ground using U.S. assets such as aircraft is probably not feasible” and that “given the public fear of anything 'nuclear' or 'radioactive,' even a minor terrorist attack could have greatly magnified psychological and economic consequences.”

Today, with more than 20 million people living within a 50-mile radius of Indian Point, a large dispersal of radiation would negatively impact numerous communities in the region.  The REPP cannot entirely account for human behavior both within and outside of the 10-mile zone.  A radiological emergency is unique, and the public’s fear of radiation and the fact that it poses an intangible threat will lead to mass panic. Critics of the REPP describe the plan as: unworkable, infeasible, inadequate, unrealistic, and implausible.  
Concerns over the inadequacies of the Indian Point REPP led Governor Pataki to commission a comprehensive, top-to-bottom review of the evacuation plans for the Emergency Planning Zone (EPZ) around Indian Point.  James Lee Witt, former FEMA director, and his associates conducted the study.  On March 11, 2003 the final Witt report concluded that “. . . the current radiological response system and capabilities are not adequate to . . . protect the people from an unacceptable dose of radiation in the event of a release from Indian Point.”  

In January 2003, upon the release of the draft Witt Report, the four EPZ counties refused to submit their Annual Certification Letters, a checklist indicating that emergency procedures are in place and able to protect the public.  The State Emergency Management Office (SEMO), honoring New York’s long-held “home-rule” tradition, refused to cooperate with the Federal Emergency Management Office (FEMA).  

Much to the dismay of local, state, and federal elected officials, the Federal Emergency Management Agency (FEMA) and the U.S. Department of Homeland Security (DHS) signed off on the evacuation plans in July 2003—disregarding concerns held by local emergency planners and first responders.  Outraged, NY State congressional delegates called for congressional hearings.

With respect to the terrorist threat, federal government disclosure that nuclear power plants are known targets, and the final Witt Report, emergency planning at the county, state, and federal levels needs to be reevaluated.  In light of the July 2003 decision handed down by FEMA and the DHS, an investigation is needed in order to understand how new federal administrative procedures operate, specifically between FEMA, the Department of Homeland Security.  
8.1 Protection of People Living and Working Outside the 10-mile EPZ  
Emergency Planning officials should consider the expansion of the Emergency Planning Zone to a 50-mile radius, which is already designated the “ingestion zone.”

The REPP explicitly excludes evacuation by residents outside the 10-mile zone, although the “peak fatality zone” extends out to 17.5 miles and the “peak injury zone” extends out to 50 miles, according to an NRC commissioned report. 
The Chernobyl accident suggests that impacts extend tens to hundreds of miles beyond the 10-mile radius. In fact, there were more thyroid cancers in children from a thirty-mile radius around Chernobyl than those closer to the plant.  
A February 2001 Nuclear Regulatory Commission report, Technical Study of Spent Fuel Pool Accident Risk at Decommissioning Nuclear Power Plants, (NUREG-1738) states in Appendix 4, that a release from a spent fuel fire could cause tens of thousands of long-term cancer fatalities within the 50-mile radius of a nuclear power plant.
The 1982 CRAC-2 report, released by a U.S. House of Representatives subcommittee, stated that “increasing the evacuation distance [from 10] to 25 miles could substantially reduce the peak consequences, but the feasibility of a timely evacuation from so large an area is highly questionable.”
A 1997 Brookhaven National Lab Report, A Safety and Regulatory Assessment of Generic BWR and PWR Permanently Shutdown Nuclear Power Plants, claims that a disaster from a spent fuel pool could cause anywhere from 1,500 to 143,000 cancer deaths and $800 million to $566 billion in damage and could make an area of 1 to 2,790 square miles around the plant uninhabitable. The dramatic range is due to several factors, such as weather conditions, differences in population and the age of the spent fuel.  
The Chernobyl accident, which rendered about a thousand square miles uninhabitable (about 100 square miles permanently), released to the environment only a fraction of the radioactive material currently stored at Indian Point.  Thus, it is entirely conceivable that a significant radiological release from Indian Point could render a large portion of the New York metropolitan area uninhabitable.

In addition:

· Federal legislation, recently passed and signed into law, calls for the distribution of Potassium Iodide within a 20-mile radius of nuclear power plants. This suggests that the area of impact could be beyond the 10-mile EPZ.
· Recommendations made by the American Thyroid Association regarding distribution of Potassium Iodide suggest that the area of impact could be beyond the 10-mile Emergency Planning Zone. 
· Academic research and the Three Mile Island incident have demonstrated that there will be significant self-evacuation, or shadow evacuation, outside of the 10-mile zone.

· The REPP fails to adequately address that fire and smoke from burning jet fuel can carry radioactivity to higher altitudes and subsequently disperse radioactivity far beyond the 10-mile emergency zone. 
8.2  Certain Emergency Scenarios 

The NRC should order the revision of Entergy’s Emergency Response Plan and REPP in order to account and prepare for possible terrorist attacks.  
Terrorism or Sabotage.  The assumptions in the REPP preclude the occurrence of an intentional act of terrorism or sabotage, involving a beyond design basis event such as a radiological release from the irradiated fuel storage area, or a spent fuel assembly fire. This has relevance with respect to the vulnerability of the spent fuel pools where a fire, according the Nuclear Regulatory Commission, could potentially release the entire inventory of the radioisotope Cesium-137.  A spent fuel fire at Indian Point 2’s storage pool could release more than 45 million Curies of Cesium-137, which is approximately 20 times the amount of Curies of Cesium-137 released from Chernobyl.

The time that the REPP assumes will be available to evacuate may be drastically reduced in the event of terrorist triggered emergency.  In spring 2003, an Entergy-commissioned report concluded that evacuation times within the EPZ could double the previous 4.5 hours needed for evacuation.  This does not take a terrorist-triggered emergency into consideration.
Nor does the REPP consider the realistic and catastrophic effects of a terrorist attack on the Indian Point facility.  It does not have a comprehensive response to multiple attacks in the region, which may impair the efficient evacuation of the area.

The REPP fails to adequately address an emergency scenario involving a “multiplier” effect in which a radiological or biological weapon is discharged in the vicinity of Indian Point, devastating the region and interfering with the actions that plant employees could take to prevent a meltdown could not be performed. 
The NRC should consider not only realistic and catastrophic effects of a terrorist attack on the Indian Point facility but a comprehensive response to multiple attacks in the region, which may impair the efficient evacuation of the area.  Examples of such attacks include destruction or blockage of the Tappan Zee Bridge, loss of power to passenger railroads, and other events, which deny use of necessary infrastructure.
Environmental Factor. The REPP fails to deal with a scenario involving an earthquake (Indian Point sits above the Ramapo Fault).  Lamont-Doherty Earth Observatory is monitoring and researching recent activity along the Ramapo Fault.
8.3 Fast-breaking Emergency Scenarios Involving a Rapid Radioactive Release 

The REPP’s ability to evacuate residents assumes a significant time difference between activation of the plan and actual radiological release, at least five to eight hours.  The plan assumes 8 to 10 hours for an evacuation of the 10-mile radius surrounding the plant.  The plan estimates that it may take 5 - 15 hours to evacuate from the 5-mile radius zone.
The REPP does not take into consideration information from federal nuclear agency documents, which explains that a large amount of radiation can be released within as little as 1-2 hours of the start of some types of accidents.
In the event of a rapid release, the REPP relies on a “sheltering” option.  There is evidence that a significant number of people will self-evacuate in spite of instructions to shelter.  It is doubtful that those who choose to seek shelter in their homes would be adequately protected.

8.4  Ability to Evacuate People  

Infrastructure.  Roads and bridges cannot handle the amount of traffic leaving the 10-mile radius and beyond.

Evacuation Procedures. The plan assumes that everyone within the 10 mile-zone knows what to do, has read their emergency manual and is prepared to do what it says and follow the prescribed routes.  Visitors to the area will not be aware of evacuation procedures.  
Citizens are skeptical about the effectiveness of the REPP and as a result they are less likely to heed directions from emergency officials.
Anecdotal evidence suggests that people will not follow directions during an emergency.  Town of Ramapo Supervisor Chris St. Lawrence has stated publicly that over the last several years, police officers have been run over and hospitalized not during an emergency but when citizens failed to follow directions when leaving the annual fireworks display put on by the town at Rockland Community College.  

REPP does not adequately account for late night/early morning evacuation scenarios and such impediments as gas stations being closed.

There is weak communication between public works officials and emergency officials.
Bad weather would hinder evacuation.

Schoolchildren.  The REPP seeks to avoid problems related to traffic congestion by relying on evacuation of the area’s schoolchildren before parents and the general public learn of an accident.  With cell phones, pagers and 24-hour news broadcasts, it will not be possible to keep the news of an accident from the public for more than a few minutes, especially an accident that results from a terrorist attack.

The REPP explicitly relies on the willingness of parents to leave their children in school, evacuate separately, and reunite with their children at one or more designated evacuation points outside the zone many hours later, thereby forfeiting parental responsibility.  During the September 11th attacks – a non-radiation emergency forty miles to the south — parents throughout Westchester County rushed to rescue their children from local schools.  The notion that some parents won’t attempt to rescue their children contradicts academic research and experience elsewhere.  Immediately following the September 11th attacks on the World Trade Center, parents in the metropolitan area rushed to pick up their children at schools.
During an evacuation, some roads will be converted to one-way throughways in the direction of the flow of evacuation.  This is in contradiction to the plan for evacuating the schoolchildren, which in many districts requires the buses to make 3 trips back and forth from reception centers in order to transport all of the children.  
The REPP focuses on the “event” occurring during school hours.  The plan does not take into account children’s safety, if it is after school, in the summer or on the weekend when families are scattered with children at little league, swimming lessons, camp, dance and music lessons, the mall, movies, in the care of an au pair or a teenage babysitter, or home alone as latch key children.  
First Responders.  The plan says that men and women of child bearing age are permitted to opt out of volunteering to assist with the evacuation: this includes most teachers, EMT’s, police, emergency workers, bus drivers, nurses, etc.  This will leave few left to guide traffic, drive emergency vehicles, and assist people in need.   Other complications, in the absence of assistants include, service at gas stations, car trouble, accidents, and road rage.  The police chiefs have stated they do not have enough personnel to handle such an evacuation.  The governor may be forced to call in the reserves, most of whom are also of child bearing age.
The REPP explicitly relies on the willingness of emergency workers, including school personnel and bus drivers, to travel into the zone (multiple trips in some cases) in percentages as high as 100%.  There is significant evidence to the contrary.  Evidence also suggests that there is an insufficient number of buses and few drivers who are properly trained and willing to participate in an actual evacuation.
In some cases, bus companies are faced with conflicting obligations.  Each bus company has 2 contracts:  1) to provide bussing for their local districts; and 2) to provide emergency services for Westchester County.  In many cases, these conflict.  If the local school district is outside the 10-mile evacuation zone and sends students home early, the company is likely to fulfill this commitment prior to evacuating students in the 10-mile zone.  Thus, many buses expected for evacuation could be greatly delayed, if they manage to arrive at all.
According to the head of the Chappaqua bus company, there are potentially contrary commitments on bus companies.  In the case of an emergency, if the Chappaqua Superintendent of Schools orders an evacuation of its schools (most of which are not in the emergency planning zone and therefore are not expected to evacuate according to the plan), then the Chappaqua Bus Company would honor its commitment to the local district prior to honoring its commitment to Westchester County for evacuation of schools within the zone.  This is surely the case for many of the bus companies expected to send buses for the emergency evacuation.  This is a significant problem, because many of the buses expected to be sent for evacuation would be delayed indefinitely, evacuating children in their home districts which the plan does not expect to be evacuated.
West Point.  Orange County's evacuation plan for a nuclear emergency at Indian Point does not include the U.S. Military Academy at West Point, because the county cannot give orders to a federal facility. 

Diverse Population.  The REPP does not adequately account for the multitude of languages spoken in area.  

The REPP does not adequately account for cultural and religious characteristics, i.e. Hassidic women don’t drive vehicles.  

The REPP does not adequately account for those who are hearing impaired.

8.5  Sheltering Concerns 

The REPP calls for evacuating residents from within the 10-mile radius to reception centers located within an 11- to 23-mile radius from the plant, even though those areas will likely be well within the “peak fatality” and “injury zones.”
If the weather is severe—heavy snow or high winds—people will be told to remain in their homes.  They will be expected to seal their windows, doors and fireplaces, turn off their heat or air conditioning and wait until it is safe to go out.  If the temperatures are below freezing or soaring into the 90's, this would limit the ability of successful sheltering.  If the “event” is catastrophic, it may not even be possible.
Groups directly affected by a sheltering scenario: 

· Elderly and homebound who live at home, but do not drive are expected to wait at home until told to walk to the nearest main thoroughfare with enough water and personal belongings to last three days.

· Residents who rely on public transportation will be asked to wait in their homes or workplaces until buses are available to transport them out of danger.

· Individuals hospitalized or that require sophisticated medical attention cannot be immediately evacuated.

· Staff in hospitals, elder care centers, and assisted living facilities will be expected to “lock down” during such an emergency with little chance of participating in an organized evacuation.

· FDR Veterans Hospital, Helen Hayes Rehabilitation Hospital, Hudson Valley Hospital and Sing Sing are located within the emergency-planning zone.  The REPP is not specific about who will remain at these sites to care for people who are unable to evacuate.

8.6  Protection of Self-Supervised Children 

Absent from the REPP plan and drill is any policy, guidance or requirement regarding self-supervised children.  Although federal regulations require state and local authorities to have plans to evacuate other special populations with similar needs, children who lack adult supervision for part of the day are excluded from consideration.  The REPP program requires preparedness to consider the needs of children only when they are physically in school. Moreover, exercise scenarios rarely, if ever, occur in the late afternoon or summer, the times when children are most likely to be home alone.

This poses a dilemma in certain fast-breaking scenarios, for instance when a radiological emergency occurs when children have returned home from school in the afternoon and are without adult supervision until their parents return home from work.


The REPP program allows for early dismissal or cancellation of school activities in the event that an emergency is anticipated or underway.

Emergency booklets, if available to a child, are not written at a young child’s reading level.  Although NUREG-0654 requires state and local authorities to have plans to evacuate other special populations with similar needs, children who lack adult supervision for part of the day are excluded from consideration.  The REPP program requires preparedness to consider the needs of children only when they are physically in school. Moreover, exercise scenarios rarely, if ever, occur in the late afternoon or summer, the times when children are most likely to be home alone.

8.7 Monitoring and Tracking of the Plume
Old monitors should be replaced with the latest technology and implement quick-reaction airborne monitoring capability.
An important element of the monitoring effort will be a quick-reaction airborne monitoring capability.  Under this plan both the utility and state officials will have instrument packages and trained staff always available for use with any standard helicopter or light aircraft.  Contractual arrangements will ensure that an aircraft can always be supplied on short notice.  After several hours of use, this quick-reaction airborne monitoring capability will be supplemented by special-purpose federal government aircraft from a designated Air Force base.  By the second day of an accident, it is anticipated that the airborne monitoring effort would be almost entirely in the hands of the federal government.

8.8 Distribution of Potassium Iodide (KI)  
KI tablets should be distributed beyond the 10-mile EPZ; the distribution plan should be mandatory; a two-week supply – not a one day supply – should be mandated.

The Nuclear Regulatory Commission has offered to supply pills for those living within 10 miles of nuclear power plants, a radius determined on the basis of a scenario in which less than 1% of the available radioactive iodine was released.  This is far too limited since the Chernobyl accident released 50 percent, and the NRC’s own accident scenarios envision releases up to 70 percent of the I-131.  Potassium iodide should be made available to those living out to at least 50 miles from nuclear power plants.  
The distribution plan should not be optional, and every citizen, especially children, should have access to an adequate supply, which would be a two-week supply not one day’s worth.  
The American Thyroid Association (http://lwpes.org/PS/ki.htm) recommends:
· Potassium iodide should be part of an emergency plan that includes evacuation, sheltering, and avoiding contaminated food, milk, and water.
· Potassium iodide should be made available to populations living within 200 miles of a nuclear power plant.
· Potassium iodide should be “pre-distributed” to households within 50 miles of a plant.
· Potassium iodide should be used only under regulatory guidance.
8.9  Recovery Efforts Following a Catastrophic Release of Radiation 
Drinking Water Supply.  The State REPP and the Indian Point REPP are short on specific details for the plan to protect the reservoirs and water supply of over eight million residents of New York City and residents in the lower Hudson Valley. There is also no contingency plan that provides alternative sources of drinking water for NYC and Hudson Valley residents. Upon reviewing Assemblyman Richard Brodsky’s Interim Report on the failure of the Indian Point REPP to address contamination of the water supply, FEMA Region II announced that the State needed to improve its efforts and better notify the Counties about what was expected in an emergency situation.  FEMA recommended that the “State work with the counties to clarify the water supply plans in event of contamination.  Contaminated waters supplies fall into the ingestion pathway category under which NYS assumes control of the coordination of the response from the counties.  The State with support from the federal response will assure protection from this radiological pathway.”
Ingestion Zone.  The REPP fails to adequately address protective actions for the “ingestion zone.”  The Ingestion Zone, a 50-mile radius, is the area within which people could be at risk, if they eat or drink contaminated food or water. Contamination occurs when airborne radioactive materials come to rest on crops, pasture, gardens, lakes and rivers. For example, people can be affected if they drink milk from a cow that ate contaminated grass.   
Over, 11,000 dairy cows exist in New York state counties within a 50-mile radius of Indian Point.  According to data from the USDA:

· Orange County has 8000 Dairy Cows

· Dutchess County has 2500 Dairy Cows

· Ulster County has 600 Dairy Cows

· Westchester, Rockland, Putnam Counties has 100 Dairy Cows

Decontamination Sites.  The REPP does not acknowledge that some scenarios will result in large numbers of injured and contaminated individuals and local hospitals can not handle the decontamination of large numbers of injured people. Moreover, hospital personnel may themselves seek refuge from a descending radiation plume as medical personnel did during the Three Mile Island crisis.

Homeowner Insurance.  The REPP does not address the fact that the average homeowner insurance policy does not cover loss from a nuclear power plant accident or attack.  In fact, residents must still pay their mortgages even if their homes are destroyed, while Entergy is indemnified from liability from nuclear accidents or attacks at taxpayer expense.
  

8.10 Inadequacies of REPP Drills 
Drills should practice moving large numbers of people and involve all school, police, and fire officials.

Emergency drills do not involve scenarios where a large number of people are injured and contaminated and would subsequently have to be treated.  Drills should practice moving large numbers of people and incorporate real actions – rather than tabletop maneuvers – by emergency officials.  Current emergency drills do not involve all school, police and fire officials, and therefore fail to address a realistic scenario.
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On March 26, 2002, Riverkeeper, released the results of a Marist Institute poll on the workability of the evacuation plans for the region in case of a catastrophic nuclear accident or attack at the Indian Point nuclear plant.  The poll, conducted by phone from February 18th through March 7th, surveyed a total of 1,118 residents, 505 of whom live within the ten-mile radius of the plant and 613 of whom live within a fifty-mile radius. The results of these samples are statistically significant at +/- 4.5% and +/- 4%, respectively.
The most startling poll results deal directly with those who live within the ten-mile evacuation zone:
· A vast majority – 61% of those polled – feel that the evacuation plan is not workable. 
· 76% of those polled would attempt to evacuate anyway, even though 72% feel they are not familiar with what they’re supposed to do in the event of an accident.
· Only 33% of residents who live within ten miles of Indian Point have read or looked at the official evacuation plan.
· A scant 3% of residents who live within ten miles of the plant can name an evacuation reception center.

And, even though there is no evacuation plan for those living beyond the 10-mile radius, 
· 60% of the people within the larger, 50-mile zone would attempt to evacuate; 

· 77% of residents who live within fifty miles of the plant believe there should be an evacuation plan for their community.
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The Entergy Corporation’s latest misinformation campaign, targeting low-income communities and communities of color, is the latest in a long-line of deceitful advertising. Their tactics are dishonest, deceitful, irresponsible, and based on false assumptions.  Some have described their campaign as a form of racial profiling.  
Their campaign includes a petition drive, which was circulated by an organization called the Campaign for Affordable Energy, Environmental & Economic Justice, which has offices in Manhattan.  The campaign also included door-to-door solicitation, asking residents to make calls, using a script and/or prompter, to local elected officials telling them they want Indian Point to remain open.  
These phone calls and petitions drew anger from elected officials, whose districts had been targeted during the height of the 2003 campaign season. 

10.1  Westchester County Executive Spano Criticizes Entergy’s Scare Tactics
On October 24, 2003, in response to the company's campaign to scare minorities about the effects of closing the Indian Point nuclear plants, County Executive Andy Spano wrote to Michael Kansler, president of Entergy:

I was shocked to read in today's paper of Entergy's public relations campaign to create imaginary fears in our minority population.  Your effort to make them believe that the direct outcome of closing Indian Point would be the proliferation of pollution causing power plants in their neighborhoods is reprehensible…when you and I both know that this is simply not going to happen.

I cannot for the life of me understand how a major company like Entergy would resort to tactics that are so offensive.  I also find it strange that only Democratic Legislative Districts were targeted so close to an election. 

Contrary to your intention, what you have really accomplished is to make the people of Westchester even more concerned about Indian Point.  Now, in addition to our concerns about the plant's safety, we can all wonder about Entergy's integrity and ethics.  This certainly does not help your cause.

In my six years in office, I have never written a letter like this to a business in Westchester County. No company has ever resorted to this kind of tactic.  We have a history of working with our businesses, and our businesses have a history of working with our communities.  Why would you want to cause divisiveness?  I ask you to stop this effort, admit that it was not the appropriate measure to take and to apologize to the people of our county---especially our minority population.

Entergy denounced claims of racial profiling and refused to pull its public relations campaign.  
10.2  Entergy’s Record on Environmental & Economic Justice

From the mining of uranium to the disposal of the radioactive waste, Indian Point’s entire nuclear fuel cycle is highly polluting and burdens certain communities more than others. For example:
· Indian Point’s low level radioactive waste is sent to a facility in Barnwell, South Carolina – a low income, rural, nearly 50% African-American community where a hundred-acre radioactive plume is migrating from the dump to the single source aquifer for the community.  
· American Indians – from Navajo uranium miners to sacred Indian land used for atomic waste dumps – have borne the brunt of both the front and back ends of the nuclear fuel cycle. 
· Entergy plans to send its high level radioactive waste (the irradiated fuel) at Indian Point to Yucca Mountain, situated on Shoshone land in Nevada.  
· Since they may have to wait a decade before beginning to send Indian Point’s irradiated fuel to Yucca, Entergy and a consortium of nuclear corporations have targeted the Goshute Tribal Reservation in Utah for a “temporary” nuclear waste dump.  Private Fuel Storage (PFS), a limited liability corporation representing eight powerful nuclear utilities (including Entergy), wants to “temporarily” store 40,000 tons of commercial high-level radioactive waste (nearly the total amount that presently exists in the U.S.) next to tribal members who live on the small reservation. The PFS proposal is the latest in a long tradition of targeting American Indian communities for such dumps. 
Entergy is a part of a consortium of nuclear companies – Louisiana Energy Services (LES) – seeking to build a new uranium enrichment plant to supply enriched uranium for commercial nuclear power plants.  All of the communities targeted for the LES facility have been economically depressed. In 1989, LES announced plans to build their plant near the small town of Homer, Louisiana, a predominantly African-American community. Facing strong opposition from local residents, and following an unprecedented legal ruling from an NRC licensing board which found that the siting of the plant violated environmental justice guidelines, LES withdrew its application in 1997.  More recently, LES has targeted rural, low-income communities in Tennessee and New Mexico with a plan to build a similar plant.  LES failed in their attempt in Tennessee and is still pursuing their proposal in New Mexico.

Entergy has submitted an Early Site Permit application for the expansion of the Grand Gulf nuclear power station in Port Gibson, MS.  It just so happens, that among Entergy’s eight nuclear plant sites, Grand Gulf impacts the highest percentage of people of color and low-income citizens.  According to the 2000 U.S. Census, Claiborne County, MS is 85% African-American with 33% living under the poverty line; average per capita income is $11,000 per year. In a strongly worded letter to Entergy in early February, the National Association for the Advancement of Colored People, states that Entergy’s application “is not only one of the first attempts by a nuclear utility to build new reactors in the U.S. in more than 25 years, but it also raises serious environmental justice issues for the nearby community…which is already disproportionately impacted by nuclear utilities.” In the letter, the NAACP urges the withdrawal of the permit application.

· In 1997, the Texas Department of Public Utility Control fined Entergy $9 million for its maintenance practices. Entergy was also criticized for the fact that their outages primarily affected low-income areas. In the summer of 1999, Entergy was the only U.S. utility that had to order rolling blackouts due to poor maintenance at its fossil fuel power plants. These blackouts affected 565,000 customers in Texas, Louisiana, Arkansas, and Mississippi. Critics charged that Entergy's cost-cutting practices have led to inadequate maintenance and a reduced work force. 
10.3  Riverkeeper Promotes Environmental Justice

Riverkeeper, in advocating for Indian Point’s closure, does not in any way promote new electric generating facilities that will impose an unjust or inequitable distribution of environmental, economic, or health burdens.  Riverkeeper supports the principle of environmental justice and is in solidarity with other groups’ (i.e. the Indian Point Safe Energy Coalition and Communities United for Responsible Energy) and communities’ quest for environmental justice.  Entergy is deliberately exploiting and manipulating the principles of environmental and economic justice, along with issuing misinformation regarding energy supply, in a failed attempt to create division among environmental and social justice groups and citizens in the region. 
10.4  Radiation Knows no Boundaries

Radiation knows no boundaries.  The New York City metropolitan area is one of the country’s most diverse, cultural centers.  The Indian Point nuclear power plant releases radiation on a routine basis affecting us all.  According to most medical books, there is no safe threshold to exposure to radiation.  A catastrophic release of radiation from Indian Point, triggered by an accident or terrorist attack, would impact all communities, regardless of skin color, ethnicity, religious affiliation, or income level.

11.1 No Safe Threshold to Radiation Exposure
It is scientifically established that every exposure to radiation increases the risk of damage to tissues, cells, DNA and other vital molecules.  Each exposure can potentially cause programmed cell death, genetic mutations, cancers, leukemia, birth defects, and reproductive, immune and endocrine system disorders.

11.2 Permissible Does Not Mean Safe 
Government regulations allow radioactive water, gases and particles to be released from Indian Point nuclear power plant to the environment containing “permissible” levels of contamination.  However, since there is no safe threshold to exposure to radiation, permissible does not mean safe.

11.3  Radioactive Releases Occur Routinely 

It doesn’t take an accident at the Indian Point nuclear power plant to release radioactivity into our air, water, and soil.  As a matter of regular operation, radiation is routinely released from Indian Point in the form of liquid, gaseous, and solid radioactive wastes.  
Citizens are able to call the radiological information lines for IP-2 (1800-822-9602) and IP-3 (1800-473-8855) to find out information about the next scheduled routine radioactive releases (which includes liquid and airborne releases).  Solid radioactive wastes include laundry (considered low-level waste) and irradiated spent fuel (considered high-level waste.)
Both Indian Point reactor units routinely emit relatively low-dose amounts of airborne and liquid radioactivity. This radioactivity represents over 100 different isotopes only produced in reactors and atomic bombs, including Strontium-89, Strontium-90, Cesium-137, and Iodine-131.  Humans ingest them either by inhalation or through the food chain (after airborne radioactivity returns these chemicals to earth).

Each of these chemicals has a special biochemical action; iodine seeks out the thyroid gland, strontium clumps to the bone and teeth (like calcium), and cesium is distributed throughout the soft tissues.  All are carcinogenic.  Each decays at varying rates; for example, iodine-131 has a half-life of eight days, and remains in the body only a few weeks.  Strontium-90 has a half-life of 28.7 years, and thus remains in bone and teeth for many years.  Cesium-137 has a half-life of 30 years.

· Man-made radioactive elements such as radioactive iodine pose unique hazards not found in nature.  

· The Radiation and Public Health Project has tested nearly 4,000 baby teeth for levels of radioactive Strontium-90, produced only in nuclear weapons and reactors.  After declining since the early 1960’s, average Sr-90 levels rose 54% in Westchester County, New York City, and Long Island from the late 1980’s to the late 1990’s.  According to RPHP, this rise can only be from nuclear reactor emissions, since above-ground bomb tests stopped in 1963.  In both Westchester and Long Island, trends in Sr-90 and childhood cancer are similar.

· High rates of cancer near Indian Point have raised the possibility that radioactive emissions from the plant are harming local residents.

11.4  Indian Point Emissions Rank High  

Indian Point ranks among the top emitters with respect to radioactive releases over the years it has operated.  According to an early report by the Brookhaven National Laboratory, Indian Point was ranked the fifth highest (worst) of the nation’s nuclear power plants with respect to radioactive releases from the years 1970-1993.  Original data from 1985 and 1986 reported Indian Point 2 reactor released 5.67 and 8.36 curies of airborne particulates (14.02 curies total, equivalent to the release of Three Mile Island 2 in 1979.)

11.5  Radioactive Accidents Have Happened and Will Continue to Happen 
Radioactive releases result from plant accidents. On February 15, 2000, IP-2 suffered a ruptured steam generator tube that released 20,000 gallons of radioactive coolant into the plant, which closed the reactor unit for nearly one year.  The incident was the result of poor plant maintenance by the plant operator and lax oversight by the Nuclear Regulatory Commission.  The accident, a stage 2 event, triggered a radioactive release to the atmosphere.  The NRC gave the plant its worst rating, because the previous plant operators failed to detect flaws in a steam generator tube before the February 2000 leak. It was later revealed that a week after the accident, 200 gallons of radioactive water was accidentally released into the Hudson River.  As Indian Point continues to age, the plant becomes more susceptible to accidents triggered by age-related degradation of plant components.

On February 14, 2005, the arrival of an Indian Point radioactive waste shipment caused alarm at the Barnwell Waste Management Facility located in South Carolina.  According to the Nuclear Regulatory Commission, Entergy’s Indian Point staff improperly loaded radioactive waste into a shipment cask; this mishandling of waste led to the leakage of radioactive materials, which were discovered by at least one worker at the Barnwell facility. 

11.6 Plant Operators Charged with Tracking their Own Releases 
The Nuclear Regulatory Commission relies upon self-reporting and computer modeling from reactor operators to track radioactive releases and their projected dispersion.  A significant portion of the environmental monitoring data is extrapolated – virtual, not real.

11.7 Radioactive Releases are not Fully Accounted for by Plant Operators 
Radioactive releases from Indian Point’s routine operation often are not fully detected or reported.  Accidental releases may not be completely verified or documented.

11.8 Radioactive Releases Occur Throughout the Nuclear Fuel Cycle 
Radioactive releases occur during different stages of the nuclear fuel cycle, including uranium mining, uranium milling, chemical conversion, fuel enrichment and fabrication, the process by which electricity is generated at plant via controlled reaction, and the storage of radioactive waste, both on-site and off-site.

11.9 Radioactive By-products Remain Dangerous for Long Periods 
Many of the reactor’s radioactive by-products continue giving off radioactive particles and rays for long periods – described in terms of “half lives.”  A radioactive material gives off hazardous radiation for at least ten half-lives.  One of the radioactive isotopes of iodine (iodine-129) has a half-life of 16 million years; technetium-99 has a half-life of 211,000 years; and plutonium-239 has a half-life of 24,000 years.  Xenon-135, a noble gas, decays into cesium-135, an isotope with a 2.3 million year half-life.

11.10 Indian Point is a Pre-Deployed Radioactive Weapon  

Indian Point’s reactor building and irradiated (or “spent”) fuel storage can be regarded as pre-deployed radiological weapons that await activation by an enemy.  The U.S. government seems to be ignoring the threat to and vulnerability of spent fuel storage systems.  Responsibility for overseeing the security of civilian nuclear facilities has been delegated to the Nuclear Regulatory Commission.  The NRC has a longstanding policy of not requiring its licensees to protect their facilities against enemy attack and has continued this policy with little change since the terrorist attacks of September 2001.  According to the Institute for Resource and Security Studies, the offsite consequences of a spent fuel pool fire at Indian Point Unit 2 could render up to 95,000 square kilometers of land uninhabitable, while a pool fire at Unit 3 could render a land area of about 75,000 square kilometers uninhabitable.  For comparison, the area of New York State is 127,000 square kilometers.  
Approximately 1500 tons of irradiated fuel is present at Indian Point.  As long as the plant operates, this high level radioactive waste will continue to be produced.
Who Approves a License Renewal?

The Nuclear Regulatory Commission (NRC) has the authority under Section 103(c) of the Atomic Energy Act to renew the operating licenses of commercial power reactors for an additional twenty years. 

12.1 What is the timeframe for filing?  

Federal regulations require nuclear plant owners to submit applications for license renewal no later than five years prior to the end of the original operating license.
12.2 How does the NRC determine if a 20-year license extension is approved?

Federal regulations require the NRC to review two issues before issuing a license extension:  safety and environmental issues.  
12.3 What safety issues will be reviewed?

As outlined in federal regulation 10 CFR Part 54, the NRC may only focus on aspects of the plant’s physical structure that could be affected adversely, if operation continued beyond its initial 40-year license.  This is very limited in scope, focusing primarily on non-moving parts within the plant.  
Riverkeeper is particularly concerned with this aspect of the renewal process, because Entergy – not the NRC or a third party – evaluates the aging effects of the plant.   
12.4 What environmental issues will be reviewed?

A Generic Environmental Impact Statement (GEIS) was issued for Indian Point during the initial license permitting process.  As outlined in federal regulation 10 CFR Part 51, a supplemental EIS must be conducted, which will take into consideration the impact of a 20-year license extension on the following:  aquatic life (entrainment, impingement, and heat shock); ground water use conflicts, threatened or endangered species; electromagnetic fields; socio-economic impacts, including housing, water supply, tax revenue, and public transportation; severe accidents which could cause radioactive releases into the atmosphere and ground water. 
Riverkeeper is also concerned with this aspect of the renewal process, because the requirements for this environmental review are significantly limited in scope, compared with the original EIS. In addition, it does not address the additional production of spent fuel and how or where it will be safely stored and secured.  A 20-year license extension at Indian Point would generate approximately 2000 additional tons of high-level radioactive waste.      
12.5 When will Entergy Submit Application for Indian Point’s Relicensing? 

The NRC’s website lists all nuclear power plant relicensing applications.  Entergy owns 10 nuclear power plant reactors, and Indian Point 2 & 3 are among the oldest in its nuclear fleet.  Entergy will submit a relicensing application for its Pilgrim 1 plant located in Plymouth, MA in December 2005.  Four unidentified reactors have dates assigned to them, but Entergy has yet to indicate which of these dates – July 2005, July 2006, December 2007, and December 2008 – apply to Indian Point.    
12.6 Safety Concerns 
While many of the concerns relating to Indian Point’s current operation would apply to an extended license – terrorism, emergency planning, and nuclear waste – the plant’s operational safety becomes more of an issue the longer the plant operates.  As Dave Lochbaum, Nuclear Safety Engineer with the Union of Concerned Scientists (UCS), explains, “U.S. reactors are now entering the phase where safety system failures, unplanned reactor shutdowns, and accidental releases of radioactivity are becoming more likely.”
In a 2004 UCS report entitled, U.S. Nuclear Plants in the 21st Century: The Risk of a Lifetime, Lochbaum analyzes the increased safety risks associated with the relicensing of aging nuclear power plants.  He likens the life cycle of a nuclear reactor to that of an automobile:  at the beginning of its life cycle (Region A), problems occur frequently; at the middle of its life cycle (Region B), problems tend to taper off; and the end of its life cycle (Region C), mechanical and safety problems increase dramatically.  This life cycle is similar to the curve of a bathtub. [FIGURE 1]

Given Indian Point’s long history of safety problems, this “bathtub” model becomes all the more troubling if Indian Point’s license is renewed.  
As Lochbaum notes, “The nuclear industry boasts about ‘improving safety trends’ over the past twenty years. But all they’ve done is let nature draw the left side of the bathtub curve. Now they want to relicense aging plants for 20 more years. Given this chance, nature will draw the right side of the curve with more nuclear disasters.”                                         
12.7 Regulatory Oversight Concerns

Safety is not the only relicensing concern; meticulous regulatory oversight is needed to ensure that age-degraded components are replaced and properly maintained. The UCS report points out that age-degradation compounded with a lax federal agency make for a dangerous combination.

Meticulous regulatory oversight is utterly lacking.  The report, “2002 Survey of NRC’s Safety Culture and Climate,” commissioned by the NRC, found that one third of NRC employees question the agency’s commitment to public safety, while nearly half are not comfortable raising concerns about safety issues within the agency.  Such a chilled work environment leads experts to question how effective the NRC will be in protecting residents living in the shadow of reactors that have been given the green light to operate an additional 20 years.  
Unfortunately, unless the reactors at Indian Point are dismantled and rebuilt and the NRC changes drastically, a bleak future is likely for Indian Point and those living near it.           


October 1954: Consolidated Edison buys Indian Point Park and an adjacent tract, totaling 350 acres on the banks of the Hudson River at Indian Point, which is a popular park with beaches, trails, swimming pools and two piers.  The plants are sited on the Hudson River, the Ramapo earthquake fault line, and 24 miles from the New York City line.

1963: The 265 megawatt Indian Point 1 plant starts operating.

1966: Indian Point 2 starts construction.

1969: Indian Point 3 starts construction; Con Ed starts operation in 1976.

1973: Operation at Indian Point 2 begins.

November 1973: Engineers shut down Indian Point 1 when a 300-degree steam leak buckles the “heat proof” steel liner of the containment vessel.

October 1974: Indian Point 1 is ordered to shut down, lacking emergency cooling systems.

1975: New York Power Authority buys Indian Point 3 for $349 million. 

July 1977: A transformer explosion at Indian Point triggers a major blackout, causing dozens of people, fearing a major accident, to flee.

October 17, 1980: Con Ed discovers over 100,000 gallons of radioactive water spilled in the containment building of Indian Point 2. Neither the NRC, local officials, nor the public is notified of the accident for three days. 

February 27, 1993: New York Power Authority shuts Indian Point 3 after a series of violations.

June 22, 1993: Indian Point 3 is placed on the NRC’s “Watch List” of troubled plants. NRC fines Indian Point 3 $300,000 for 17 safety violations. 

September 14, 1993: Plant workers accidentally dump 900 gallons of radioactive water into the Hudson.

May 1994: Con Ed says radioactive water has been leaking at the site for four years, with estimates of up to 150 gallons leaking each day.

June 1994: An underground pipe breaks at Indian Point 3 plant spilling 1,600 gallons of toxic waste into the Hudson.

July 19, 1995: Indian Point 3 restarted after a two-and-a-half year shut down. 

August 1997: Indian Point 3 is cited by the NRC for safety violations. 

August 6-15, 1997: Indian Point 2 shut down due to defective safety valve settings. 

November 19, 1998, Indian Point 3 shut down in response to unauthorized entry into protected area.

February 15, 2000: First full scale alert declared at Indian Point when Indian Point 2 reactor manually tripped due to indications of steam generator tube rupture in generator number 24. Contaminated steam is released. The NRC later reveals that hundreds of gallons of radioactive water leaked into the Hudson River and the Buchanan water system. Indian Point 2 is shut down until December 2000.  

April 2, 2000: NRC rates Indian Point 2 most trouble-plagued nuclear power plant in the country.

November 2000: Entergy, an energy conglomerate based in New Orleans, purchases Indian Point 3 & the James A. Fitzpatrick for $967 million. Entergy’s Northeast regional headquarters in White Plains announced the plant was worth more than $152 million a year to the local economy. 

September 2001: Entergy purchases Indian Point 1 and 2 for $502 million. 

September 21, 2001: NRC admits uncertainty that the nation’s 103 plants could withstand the same kind of impact that leveled the World Trade Center.

May 18, 2002: Christopher Kozlow, Westchester’s deputy commissioner of emergency services, is dismissed after about six months on the job. Kozlow is to claim the county wouldn’t let him change the evacuation plan.

June 5, 2002: Testimony before the U.S. Senate states that security guards at the nation's 104 nuclear power plants are not equally paid, trained or armed. Some earn less than janitors and carry shotguns that would be no defense against terrorists with automatic weapons, say lawmakers and security experts.

June 8, 2002: Westchester County gives away potassium iodide pills at first of three public distributions. Thousands show up to receive pills.

August 2002: Governor Pataki Hires James Lee Witt Associates to evaluate emergency plans for Indian Point and other state nuclear facilities.

September 11, 2002: Entergy shuts down Indian Point 2 to prevent a growing hydrogen gas leak from reaching potentially explosive levels in the air outside the nuclear power plant. 

January 10, 2003: The Witt Report, an independent study of the evacuation plan commissioned by Governor George Pataki, is made public. Report states evacuation plan can’t protect public. 

January 14, 2003: County executives from Westchester, Putnam, Rockland and Orange counties refuse to sign evacuation plan.

February 2, 2003: FEMA tells the state it must ignore the counties' protest and make its own decision about the emergency evacuation plans.

February 4, 2003: Invoking the principle of home rule, SEMO rejects the federal directive, saying it will not overrule the counties’ decision to refuse to sign their annual certification letters.

February 21, 2003: FEMA refuses to certify the emergency evacuation plans, saying it cannot give "reasonable assurance" that they can protect the public.

February 28, 2003: Riverkeeper releases study by Synapse Energy Economics that demonstrates closure of the Indian Point Nuclear Plant would have little or no effect on reliable electric service for New Yorkers.

April 9, 2003:  Justice Thomas W. Keegan orders the State Department of Environmental Conservation to issue a draft permit for Indian Point's cooling system by Nov. 14, in response to a lawsuit brought by Assemblyman Richard Brodsky, Clearwater, Riverkeeper, Pete Seeger, and others.   Millions of fish eggs, larvae, and young fish are killed every year by the power plant’s water-intake system.   

April 28/29, 2003:  Mechanical problems cause Reactor 2 to trip due to offsite electrical problems on April 28.  On April 29 a fire breaks out in Reactor 3; it took over 45 minutes to bring the fire under control.  Both reactors are taken off-line. 

May 1, 2003:  Over 175 first responders state they cannot guarantee safety of residents.

July 25, 2003:  FEMA and the NRC overrule the counties’ and state’s determination that the emergency evacuation plans can’t protect the public.  County inquiries and Congressional hearings are called in the aftermath.

August 12, 2003: NRC launches investigation into cause of 9 unplanned shutdowns at IP during the past 18 months.  The national average is less than one unplanned shutdown per reactor.

July 2003:  NRC reports that IP 2 & 3 received 28 whistleblower complaints for 2002, a 22 percent increase. 75% of the complaints primarily involved issues of security. National median was four.  

August 14, 2003:  Blackout 2003.  The entire region regains power without IP being online for nearly a week.  

September 8, 2003:  The Union of Concerned Scientists and Riverkeeper formally petition the Nuclear Regulatory Commission (NRC) to order the immediate shutdown of both nuclear power reactors, because the plant’s drainage pits (also known as containment sumps) are “almost certain” to be blocked with debris during an accident.

September 9, 2003:  NRC conducts a special inspection of IP’s emergency-alert system to examine a discrepancy between Entergy and the 4 EPZ counties over the reliability of 154 sirens.
September 13, 2003:  Nearly 600 electrical workers at Indian Point ask a federal court to block managers from shifting them between the Indian Point 2 & 3.  The electrical workers claim that cuts in the work force have led to unsafe working conditions and poses safety issues for the public.  Local 1-2 of the Utility Workers Union of America requests a restraining order against Entergy Nuclear Operations, a subdivision of Entergy Nuclear Northeast.

September 16, 2003:  Project on Government Oversight (POGO) releases a letter it sent to the NRC criticizing the agency for making the security tests at Indian Point nuclear plant too easy. The letter based criticism of the “force-on-force” test on information gathered from participants and observers of the test.
September 18, 2003:  The NRC initiates a special inspection of Indian Point’s emergency-alert system to examine a discrepancy between Entergy Nuclear and the four emergency planning zone counties over the reliability of 154 sirens.  

November 20, 2003:  276 rank-and-file workers at the Indian Point 3 unit schedule a strike authorization vote for Dec. 4, Local 1-2 Utility Workers Union of America. Manny Hellen, president of the local, said a strike would occur if a new contract isn't reached by Jan. 17.   
October 22, 2003:  An Entergy official admits on NRP-affiliate station WAMC that there is no updated seismic hazard analysis for Indian Point. 

December 22, 2003:  The Nuclear Regulatory Commission issues a report that examined numerous unplanned outages at Indian Point.  The report reveals that during the August 14th blackout key back-up systems were not in operation.  The NRC found that Entergy had not corrected a known problem with some of the plant’s back-up diesel generators. As a result the diesel generators, needed to power air-conditioning to cool emergency response equipment, failed during the blackout.  
December 29, 2003: Entergy sends a letter to the NRC formally notifying the agency of their intent to store irradiated nuclear fuel in dry casks on the site of the Indian Point nuclear power plant, in an Independent Spent Fuel Storage Installation (ISFSI).  Industry whistleblowers and nuclear safety watchdogs have raised concerns about design flaws with the Holtec dry cask model Entergy proposes to use at Indian Point and about Holtec’s inadequate quality assurance program. 
January 18, 2004:  Entergy and Local 1-2 Utility Workers Union of America reach a tentative four-year agreement, averting a strike. 
March 1, 2004:  William Lemanski – a town councilman of Tuxedo,  NY and a retired software manager at Indian Point 2 publicly announces at a town board meeting his concerns regarding improperly sorted electric cables at the Indian Point 2 nuclear power plant. 
March 9, 2004:  Indian Point 2 & 3 receives NRC green rating for safety.  As a result, Indian Point will receive less intense oversight from the NRC.

April 15, 2004:  A hundred concerned residents attend an NRC open meeting to discuss Entergy’s plans to store high-level radioactive waste in above-the-ground casks. 
April 26, 2004: The Indian Point Safe Energy Coalition calls on the NRC to conduct a realistic drill that includes a terrorist scenario with a fast-breaking release for the emergency plans for the 10-mile Emergency Planning Zone near Indian Point. 

May 5, 2004: Stamford, CT emergency officials request to be on the Emergency Notification list for Indian Point. 
May 2004: For the first time in US nuclear power history, the NRC ends the public’s right to a hearing on safety issues.
May 25, 2004:  Westchester County hires Boston-based Levitan & Associates to determine if and how the Indian Point nuclear plants can be closed and replaced with an alternative energy source
June 2, 2004: Dr. Erik Larsen, medical director of the STAT Flight emergency helicopter operation at the Westchester Medical Center, raises concerns that the facility could “fall apart” with as few as 50 people seeking treatment after an accident at Indian Point.  

June 8, 2004:  Biennial emergency evacuation drill for Indian Point conducted.  Elected officials and the public are outraged when it is learned that the drill included a “terrorist-type attack” but no radiation was released in the scenario.  FEMA and the NRC quickly rubber stamp the test as adequate.

June 2004: The 9/11 commission and its witnesses divulge that additional air-based terrorist attacks have already been attempted, that more major attacks are likely in the near future, and that nuclear power plants are top al-Qaeda targets.  
June 23, 2004: Entergy employee raises concerns that emergency sirens may not operate properly during hot summer days.  

July 15, 2004:  Over 100 concerned residents attend NRC open house to discuss Entergy’s proposed dry cask storage system.  IPSEC and nuclear safety experts argue that large casks containing deadly toxic waste are attractive terrorist targets, particularly since Entergy’s plan is to place them on a concrete pad with no protective structures or barriers.  

July 22, 2004: The 9/11 commission report suggests that the 9/11 plot’s ringleader had considered crashing a commercial airliner into a nuclear power plant in the New York area. The report explains that Mohamed Atta, who piloted one of the planes that hit the World Trade Center, “considered targeting a nuclear facility he had seen during familiarization flights near New York.”
August 9, 2004:  The NRC announces that it will no longer make available to the public the results of physical assessments of nuclear plant security or enforcement actions associated with such evaluations.
September 2, 2004: Entergy announces plans to cut work force at Indian Point by up to 500 workers.

September 3, 2004:  A new patrol boat is approved to be permanently stationed at Indian Point. Oversight of the boat will fall to the authority of the state Division of Military and Naval Affairs, which uses National Guard troops to staff its marine force.
September 6, 2004:  Entergy announces that it will seek a power uprate for Indian Point. The company wants to increase power generation by 90 megawatts.  

September 20, 2004: Entergy drops its interest in building a small onsite gas plant at Indian Point site.

September 21, 2004:  Congresswoman Sue Kelly (R-Katonah) calls on the NRC to inspect wiring at Indian Point after former worker raised allegations of improper cable separation at Indian Point.
September 24, 2004: Orange County Board of Legislators Public Safety Committee passes resolution calling on federal authorities to investigate the safety of spent fuel storage at the Indian Point nuclear plant. 
September 2, 2004:  Indian Point 2 shutdown for valve failure.
September 8, 2004: Riverkeeper releases a study that finds the potential health consequences of a successful terrorist attack on the Indian Point nuclear plant could cause as many as 518,000 long-term deaths from cancer and as many as 44,000 near-term deaths from acute radiation poisoning, depending on weather conditions.  Dr. Edwin Lyman, a senior staff scientist in the Global Security Program at the Union of Concerned Scientists, authored the report entitled “Chernobyl-on-the-Hudson?: The Health and Economic Impacts of a Terrorist Attack at the Indian Point Nuclear Plant.”
September 15, 2004: Indian Point 2 shutdown for valve failure.
September 24, 2004: Indian Point 2 shutdown for valve failure.
October 1, 2004: Indian Point security guards ratify a new five-year contract, averting a possible strike.
October 19, 2004:  A labor dispute at Indian Point 2 triggers a sickout by approximately 40 electricians and other craft union workers after several workers were fired for allegedly raising safety concerns. 

October 27, 2004:  The NRC approves a 3.26% increase of electricity generating capacity for Indian Point 2. 
November 2004: Up to 300 Indian Point workers are exposed to asbestos.  Charles Pencola, a steam-fitter who has worked at Indian Point for 35 years, said Entergy managers declined to stop work in the area until the problem was properly corrected.
December 2004:  A nuclear watchdog group releases data showing that there is no backup power for sirens, in the event of loss of electricity.  Indian Point is one of many U.S nuclear plants without backpower to emergency sirens.
December 3, 2004: Indian Point 2 is shutdown for welding problems.
December 10, 2004: Emergency sirens fail to rotate properly.
January 2005: For the third consecutive year Westchester, Rockland, and Orange County officials refuse to submit their Annual Certification Letters, a checklist for the Indian Point emergency evacuation plans.  For the second year in a row Putnam County Executive Robert Bondi submits his county’s paperwork, despite no material changes to the plan since the Witt Report concluded that the plan is gravely flawed and probably cannot be fixed. 

January, 19 2005: Westchester County hosts State Emergency Management Office Open House for Indian Point.  Potassium Iodide pills are distributed to the public. 

January 24, 2005: IP guard discovered drunk while acting as a safety supervisor at a firing range where other Entergy security workers were undergoing firearms training on the job at Indian Point.  He receives a two week suspension.   

January 26, 2005: Congressional delegates, Eliot Engel (D-NY), Nita Lowey (D-Westchester/Rockland) and Sue Kelly (R-NY) notify the NRC that any failure of emergency sirens at Indian Point is unacceptable. 
January 31, 2005: At a Press Club luncheon NYS Attorney General Eliot Spitzer says he supports the closure of Indian Point, if energy reliability can be assured.

February 8, 2004:  Westchester County Executive Andy Spano calls on the NRC to investigate emergency sirens at Indian Point. 
February 10/11, 2005:  Control rods fail to load properly at Indian Point.
February 10, 2004: Ulster County Board of Legislators overwhelmingly votes in favor of opposing a 20-year license extension on Indian Point.  Ulster County becomes fourth county board, and joins an addition 16 municipal boards that have passed a similar resolution opposing the relicensing of Indian Point.

February 14, 2005:  Due to Entergy’s improper handling of radioactive waste, an Indian Point shipment of low-level radioactive waste is discovered leaking upon arrival at the Barnwell Waste Management Facility in Barnwell, South Carolina.  According to the NRC at least one worker was exposed to radioactive materials; this is in violation of South Carolina laws regulating the handling of nuclear waste at the Barnwell facility. 
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Shadow Evacuation


60% of residents living outside the planning zone but within a 50-mile radius of Indian Point would attempt to evacuate
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Indian Point Evacuation Plan – Key Findings





Most citizens unprepared





Citizens who have received a copy of plan


43% of residents living with a 10-mile radius of Indian point have received their copy of the evacuation plan





Citizens who are familiar with plan


27% of residents living within the 10-mile radius feel familiar with what they are supposed to do in the event of a major accident





Little confidence in the plant’s ability to save lives





Residents who feel the plan will work


21% of residents living within the 10-mile radius of Indian Point believe the existing evacuation plan is workable





Parents rescue their children


73% of parents within the 10-mile radius would attempt to pick up their children from school or child care





Citizens don’t know where to go


Only 3% of residents living within the 10-mile radius could name a reception center
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Majority want an Evacuation Plan


77% of residents living outside the 10-mile radius but within a 50-mile radius of Indian point feel their community should have an evacuation plan
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62% of residents within a 10-mile radius of Indian Point think the plant should be closed. 1% are unsure





54% of residents within a 50-mile radius of Indian Point think the plant should be closed. 2% are unsure
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Terrorist attack on Indian Point





82% of residents within a 50-mile radius are concerned about a terrorist attack on the facility.





80% of residents within a 50-mile radius are concerned about an accident at Indian Point.





Accident at Indian Point





Majority of residents who want the plant closed are undeterred by increased energy costs, job loss or loss of local tax revenue.





77% of registered voters within a 50-mile radius consider Indian Point to be a voting issue.  A majority of those voters would support a candidate who wants the plant closed.  8% are unsure





65% of residents within a 50-mile radius are opposed to the use of Nuclear Power as a source of energy for their communities.
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� A nuclear reactor core contains a number of fuel assemblies, bundles of thin tubes containing pellets of enriched uranium. These tubes are usually referred to as fuel rods. Over time, the buildup of neutron-absorbing poisons resulting from the chain reaction reduces the ability of the fuel to sustain an efficient chain reaction, and the rods must be replaced.
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� Gordon Thompson, Robust Storage of Spent Nuclear Fuel: A Neglected Issue of Homeland Security. Institute for Resource and Security Studies.  (January 2003); http://www.epa.gov/rpdweb00/docs/radwaste/snf_hlw.htm
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� Entergy is required to notify the NRC at least 90 days prior to the first storage of irradiated fuel.


� Gordon Thompson, Robust Storage of Spent Nuclear Fuel: A Neglected Issue of Homeland Security. Institute for Resource and Security Studies.  (January 2003)


� Oscar Shirani, who at the time was a quality assurance auditor for the Exelon Corporation, had raised concerns regarding welding flaws in the casks which could be aggravated by heat-related stress.  The NRC ignored his warnings about faulty welding and other safety shortcomings.  But one NRC official was willing to speak up.  Ross Landsman, NRC Region III inspector, in a January 2003 deposition, stated that “Holtec, as far as I’m concerned, has a non-effective QA (quality assurance) program and US Tool & Die has no QA program whatsoever.”  Landsman has backed Oscar Shirani’s findings. Oscar Shirani and nuclear safety advocates are calling for congressional hearings to investigate Shirani’s findings. Oscar Shirani’s allegations can be viewed at: � HYPERLINK "http://www.mothersforpeace.org/data/20030529HoltecIssuesPdf" ��http://www.mothersforpeace.org/data/20030529HoltecIssuesPdf�
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� §50.13, “Attacks and destructive acts by enemies of the United States and defense activities,” of Title 10 of the Code of Federal Regulations, September 26, 1967.
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� According to NRC regulations (10 CFR §73.55), NRC-licensed nuclear power plants must be provided with physical protection systems designed to protect against the design basis threat (DBT).  The DBT is a description of the characteristics of an adversary force seeking to cause a radiological sabotage event (or theft or diversion of special nuclear materials from Category I fuel cycle facilities).  Until recently, the DBT conformed to a set of very general, rather weak requirements (10 CFR §73.1), the majority of which were formulated in the late 1970s, based on what was believed to constitute a credible terrorist threat at the time.  The DBT is meant to characterize the threat posed by a sub-national terrorist group.  


� The GAO specifically cited that 1) the NRC often minimized the significance of security problems found in annual inspections by classifying them as “non-cited violations. The GAO found that this process “may overstate the level of security at a power plant and reduce the likelihood that needed improvements are made;” 2) Several weaknesses in how the NRC conducts force-on-force exercises – which are used to assess how well security officers at a nuclear plant might defend the plant against a real life threat – limits their usefulness; 3) the NRC does not require its regional inspectors to conduct follow-up visits to verify that corrective actions have been taken when security violations, including non-cited violations, have occurred; and 4) the NRC does not have a routine, centralized manner with which to distribute notices of security problems identified during inspections that could be widespread to other licensees or regional offices of the NRC. 
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� A study commissioned by Riverkeeper and Pace Law School Energy Project.


� The reserve margin, 18% above statewide peak demand, serves as a buffer in the event a facility or transmission line goes down.  The reserve margin is required by the NYISO, which is an independent, not-for-profit organization established under a mandate of, and regulated by, the Federal Energy Regulatory Commission to ensure safe and reliable operation of New York’s bulk power transmission system.


� “Glut of Electric Power in the U.S. Leads to Cost Shocks for Utilities,” Wall Street Journal (February 17, 2003)





� The report by Komanoff Energy Associates can be viewed at � HYPERLINK "http://www.riverkeeper.org" ��www.riverkeeper.org�





� To learn more about energy efficiency, rebates and the New York Energy $martSM program visit � HYPERLINK "http://www.nyserda.org" ��www.nyserda.org�, the website for the New York State Energy Research and Development Authority.  The New York Energy $martSM program is designed to continue energy efficiency, low-income services, research and development, and environmental protection programs during the State’s transition to electric retail competition, and is a key element in the restructuring of New York ’s electric utility industry.


� Congressional Report from the Committee on Interior and Insular Affairs’ Subcommittee on Oversight and Investigations, "Calculation of Reactor Accident Consequences" (CRAC-2) for U.S. Nuclear Power Plants (Health Effects and Costs) Conditional on an ‘SST1’ release,” November 1, 1982 


�� HYPERLINK "http://www.entergy-nuclear.com/Nuclear/newsroom/newsDetail.asp?ID=493&RC=Nuclear&List=Region" ��http://www.entergy-nuclear.com/Nuclear/newsroom/newsDetail.asp?ID=493&RC=Nuclear&List=Region�





� Making the Nation Safer: The Role of Science and Technology in Countering Terrorism. The National Research Council, Committee on Science and Technology for Countering Terrorism. Washington: National Academy Press, 2002. http://www.nap.edu/books/0309084814/html/


� The Ingestion Zone is the area within which people could be at risk if they eat or drink contaminated food or water.


� According to the Westchester and Putnam chapter of United Way, in their Issues and Resources Assessment, there is a “lack of accessible and affordable childcare.”  This suggests that many children are unsupervised at times.
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� The Price-Anderson Act establishes a taxpayer backed insurance regime for nuclear power plants that limits liability of nuclear operators in the event of an accident. (The Act was enacted in 1957 as a temporary measure to support the fledgling nuclear industry.) Under Price-Anderson, commercial nuclear operators are required to carry only $200 million in primary insurance. A second level of retrospective premiums in the event of an accident is capped at approximately $88 million per reactor, for an industry-wide total of approximately $9.4 billion.
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